
*39FRBCERCLASF10,623* 

1*39FRBCERCLASF10,623* 

Site Name: SOUTHERN WOOD PIEDMONT 

Subsite: 

Site Name: Do not enter text. NCD058517467 

Full Site Name (Subject): Donotentertext. SOUTHERN WOOD PIEDMONT 

Document Type: 

Description: 

Report Segment: 

Date of Document: 

Date Received: 

Box: Enter SF and# with no spaces. 

Access Level: 

Division: 

Section: 

Program (Document Group): 

Document Category: 

: Print Report for 
Record 

r· 
Go to New 

Blank Record 

REMEDIAL INVESTIGATION (RI) 

Remedial Investigation: References 65- 69 

10 

6/24/1999 

SF10,623 

PUBLIC 

WASTE MANAGEMENT 

SUPERFUND 

FRB CERCLA (FRBCERCLA) 

FACILITY 

· Go to New Record -
(default to last 
record values) · 



••• 
,_. 

• 
~ . \ ' 

.. 

' ' ' 

• 
{ 

I 

. \ 

.! 

,.· 

• . 

· . . , 

. ·, 

REFERENCE 65 

• ..... ! t" 

.\ 

_, 



I 

•• 
I 

• 

• 

Prepared By 

R-.586-ll--6-17 _·.=:p:c·T 
...... . . . 

siTE scREENING INvE5Tiei.a:TioN · ···· · 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

Prepared Under 
TOO NO. F4-8411-0fl 

CONTRACT NO. 6&-01-6699 

Revision 0 

FOR THE 

AIR AND WASTE MANAGEMENT DIVISION 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

Reviewed By 

APRIL 18, 19&6 

NUS CORPORATION 
SUPERFUND DIVISION 

Approved By 

Ref.65 

~~ Murra arner, P.E. 
Assistant Regional Project Manager Regional Project Manager 



• 

• 

• 

.. 
Prepared By 

.. 
... 

-• -

R-586-fl-6-17 

SITE SCREENING INVESTIGATION 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

Prepared Under 
TOO NO. F4-8411-0IJ 

CONTRACT NO. 68-01-6699 

Revision 0 

FOR THE 

AIR AND WASTE MANAGEMENT DIVISION 
U.S. ENVIRONMENTAL. PROTECTION AGENCY 

Reviewed By 

APRIL. 18, 1986 

NUS CORPORATION 
SUPERFUND DIVISION 

~~ 
Assistant Regional Project Manager 

Approved By 

Murra arner, P.E • 
Regional Project Manager 



• 

• 

• 

1.0 INTRODUCTION 

A site screening sampljng investigation was conducted at the Southern Wood 

Piedmont Site, Wilmington, North Carolina on January 7, 1985. 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 Protection Agency, Air and Waste Management 

Division in accordance with Technical Directive Document (TOO) 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, 

P>Jorth 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 History 

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 1935, 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 pres~rving process 
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until 1972. At that time a separate treating system was installed using chromated 

copper arsenate (CCA) as the preserving agent. In 1980, pentachlorophenol (PCP) 

preservative treatment was added using the existing creosote cylinder (2}. 

_,., Previous Superfund investigations have identified seVeral onsite waste disposal 

areas. Exact dimensions of each of these areas have not been defined. As shown in 

Figure 2, these.areas are: 

Area I, 

Area II, 

Covered Sludge Ditch: Creosote sludges 

f.rom early plant operations were buried 

when the ditch was filled in. 

Trash Dump Area: Consisting almost 

exclusively of wood waste, dirt, and 

metal waste, small amounts of creosote 

were deposited here occasionally. 

Area III, Dike Area: Old, hard, and solid creosote 

residuals were used to seal some of the 

earthen dike near the south slip. 

Area IV, Trash Fill Area: A portion of the north 

slip was filled with trash and capped with 

creosote sludge. 

• 

Additionally, the operating and wood-storage areas were contaminated by spills, 

leaks and drippings. of wood preserving agents (3). 
. . ... 

An inspection of the Southern·· Wood .Pie~mont· site in July, 1984 discovered 

numerous indications of contamination. An oily sheen was visib•e on the surface 

water at several locations within the site. Volatiles wer~ observed. escap.ing from 

"tars" contained in large storage tanks. The presence of stressed vegetation was 

noted in areas (4) • 
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· Landfarming has been initiated to reduce the concentration of contaminants at the 

site. In landfarming, highly contaminated soils and sludges are mixed with lightly 

contaminated soils. The mixture is then fertilized and tilled at regular intervals • 

. Microbial action, sunlight, and aeraqtion is thought to decompose the contaminants 

(5}. The areas used for·landfarming are shown in Figure 2. 

All treated wood stock and some processing equipment have been removed from 

the site. Railroad ·tracks which were used to transport wood have also been 

removed. 

2.3 Hydrogeology 

According to the 1958 geologic map of North Carolina, the site occurs in the 

outcrop area of the Castle Hayne Limestone of middle to late Eocene age (6}. 

Subsequent work, still incomplete, has shown that the bedrock at this site is an 

unnamed Oligocene limestone. The thickness of this unit is on the order of tens· of 

feet, although the exact thickness is unknown (1). 

In 1982 Soil and Material Engineers, Inc., conducted a subsurface investigation of 

the site for the city of Wilmington and New Hanover County., Subsurface 

conditions at the site were as follows: 

3 to 18 feet of sand/silty sand fill at surface 

5 to 19 feet of clayey silt, interpreted to 

be river deposits 

8 to 34 feet of fine to coarse sand 

2 to 7 feet of limestone/mar' · 

Total depth 44-49 feet - auger refusal on limestone (8). 

The sand and limestone ~ogether comprise the ~urficial aquifer; wa· 

aquifer was measured to be 2 to 3 feet below the land surface (9). · 

in the underlying unnamed limestone is expected to be the sa1 

hydraulic connection between the t_wo aquifers. 
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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 

(1 0). 

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. 

IJ.O SCOPE 

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

samples and soil samples from the site area. 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 
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adjacent to the site. Figure 2 shows the sampling locations and Table llists 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, i.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 Q-oundwater 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-



•• 

• 

•• 

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 pr_esence 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/J), 

acenaphthene (40 ug/1), fluorene (15 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 

ugfl), 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 ~he 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), 

1,1,1-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 pollutant 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 sample. BK-Sl, 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'-00E (P,P'-OOE) 

(7.4 ug/kg) and 4,4'-000 (P,P'-000) (.5.9 ug/kg). These results are shown in 

Table 6. 

Results of laboratory analyses of sediment sample RB-S, ·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 (1.5,000 ug/kg) and cyanide 

(22.5 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 (1~,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, 
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estimated quantity), phenanthrene (4,400 ug/kg), anthracene (2000 ·ug/kg), 

estimated quantity), fluoranthene 05,000 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 (610,000 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 0500 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 (1 0,000 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 (1 0,000 ug/kg), pyrene 

(1 0,000 ug/kg, estimated quantity), benzo(A)anthracene (3,900 ug/kg), chrysene 

(71 00 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. 
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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 (170,000 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), indeno0,2,3-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-methylnaphthalene 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. 
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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 o:f 

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 l,l-dichlorethane, 1,1,1-trichloroethane, chloroform, carbon 

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

compounds identified make if lD'llikely 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'-000). These were the only pesticides detected during 

this investigation. Analyses also indicate the presence o:f 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 
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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. (Septem.ber 10, 1984) Solvents Used to Clean Sampling Equipment. 

Wilson, c. (December 14, 1983) Region IV Sampling SOP Revisions. (ESO, 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). 
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SWP*-BK-WI 

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-Lt\-CZ 

SWP-LB-C3 

SWP-LC-C4 

TABLE 1 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 

SAMPLE CODES AND DESCRIPnONS 

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 
monit~Jring well/11. 

Groundwater sample collected from onsi te 
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. 

SWP-A W-01 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-S RB-W AW-Ol 

20 
- -

.5,700 1,000 
1.50 130 

.5,.300 2,400 
1.5,000 930,000 6,000 

- 36,000 



• 

Methylene Chloride* 
1, 1-Dichloroethene( l, 1-Dichloroethylene)* 
Chloroform* 
1 ,2-Dichloroethane* 
1, I, 1-Trichloroethane* 
Carbon Tetrachloride* 
Bromodichloromethane 
Trichloroethene(Trichloroethylene)* 
Benzene* 
Oibromochloromethane 
Bromoform* 
Tetrachloroethene(Tetrachloroethylene)* 
Toluene* 
Chlorobenzene * 
Ethyl Benzene* 

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

• 
TABLE 3 

SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 

ORGANIC ANALYSES 
WATER SAMPLES 

in ug/1 

SWP-· SWP- SWP- SWP-
BK-Wl GW-1 GW-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 0.7.J 

• 

SWP SWP- SVIP-
GVI-.5 RB-W AW-Ol 

37 
6.6 

63 
55 
14 
38 
60 
15 

38 
14 
81 
26 

23 
26 



1 .• •• • 
TABLE 3 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 
ORGANIC ANALYSES 
VI ATER SAMPLES 
in ug/1 
PAGE2 

SWP- SWP- SWP- SWP- SWP SWP- SWP-
BK-Wl GW-1 GW-2 GYI-4 Gfl-j RB-W ~ 

Phenanthrene* 7.8 0.5 
Acenaphthylene* 0.9J 
Anthracene* 2J 
Fluoranthene* 7.8 
Pyrene* IOJ 
Protect 8JN 
Pro me ton jQJN 
T etrahydrodi methylpyranone 20JN 

methylheptanol IOJN 
Cj Alkyl Benzene 7JN 
Dibenzafuran 14 8 
2-Methyl Naphthalene 18 
C3 Alkylbenzene 100JN 
Benzothiophene 20JN 
Nitrocarbazole lOJN 
Tribromophenol JOJN 

8 Unidentified Compounds IOOJ 
3 Unidentified Compounds 30J 30J 
2 Unidentified Compounds IOJN 20J 

· j Unidentified Compounds IOOJ 

* Priority pollutant. 
Material analyzed for but not detected. 

J Estimated quantity. 
N Presumtive evidence of material. 



• 

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 

1.5,000 12,000 

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

4,000,000 
1,400,000 4,800,000 

22.5 880 

SWP- SWP- SWP-
LA-C2 LB-Cl LC-C4 

610,000 10,000 20,000 
620,000 30,000 60,000 
390,000 10,000 
1.50,000 33,000 61 ,ooo 
20,000 
7.5,000 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 



Naphthalene* 
lsophorone* 
2-Chloronaphthalene * 
Acenaphthy lene * 
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(1,2,3-CD)Pyrene* 
Benzo(GHI)Pery1ene* 
Pentachlorophenol* 
Dinnethyheptanone 
Hexadecanoic Acid 
Acetyloxyhexanone 
Dinnethylf ur an one 

• 
TABLE 5 

SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 

ORGANIC ANALYSES 
SOIL/SEDIMENT SAMPLES 

SWP
BK-Sl 

80J 
24 

300J 
.500] 

lO,OOOJN 
20JN 

2,000JN 
8,000JN 

in ug/kg 

SWP
RB-S 

60] 
19 
30] 

70 
70J 

3.50 
300] 
78 

160 
110 
100] 
90J 

2,000JN 
.5,000JN 

SWP
JA:..ct 

400] 

.4,400 
· 2 ,OOOJ 

1.5,000 
12,000 
2,700 

.5,600 
5,600 
4,600 

SWP
LA-C2 

1,200 

.50 0J 
1 '.500 

.5,400 

.5,200 

"2.5,000 
22,000 
11,000 

14,000 
12,000 
11,000 

4,000] 

SWP
LB-CJ 

400] 
I ,OOOJ 

I ,400 
2,000] 

10,000 
IO,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 
lO,OOOJ 
9,000 

1.50,000 

(I) For Benzoi(B and/or K)Fluoranthene, there is no distinction on laboratory data sheets between the two isomers, the above data could 
represent totaf concentrations for the two isomers or replicate concentrations of one isomer. · 



TABLE 5 
SOUTHERN WOOD PIEDMONT SITE 
WILMINGTON, NORTH CAROLINA 
ORGANIC ANALYSES 
SOIL/SEDIMENT SAMPLES 
in ug/kg. 
PAGE2 

Dibenzofuran 
Tetrahydrodimethylpyranone 
Benzo(J)Fluoranthene 
Dimethyltetrahydropyran-2-one 
Benzo(GHJ)Fiuoranthene 
2-Methyl Naphthalene 
E thylideneindene 
Dimethylnaphthalenes 
Xanthene 
Methyldibenzofuran 
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 
F1uoratrichloromethane 
Pinene 
Trimethylcyclohexanone 

* Priority pollutants. 
Material analyzed for but not detected. 

J Estimated quantity. 
N Presumptive evidence of material. 

•• 

SWP- SWP-
BK-Sl RB-S 

200,000] 
.5,000] JO,OOOJN 

lO,OOOJ 

• 

SWP- SWP- S\VP- SWP-
JA-Cl LA-C2 L8-C3 LC-C4 

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

8,000JN 
4,000JN 40,000JN 

4,000JN 
16,000 
10,000JN 
20,000JN 
20,000JN 
40,000JN 
20,000JN 
8,000JN 

70,000JN 
40,000JN 

.5,000] 
70,000J 

lOO,OOOJ 

10JN lOJN 
60,000J 

- · 7JN 
6JN 



• 

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. 

• TABLE6 
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 



•• 

• 

• 

Sameie Code 

BK-W1 
GW-1 

GW-2 

GW-4 

GW-.5 

.A. W-01 

TABLE 7 
FIELD MEASUREMENTS 

SOUTHERN WOOD PIEDMONT 
WILMINGTON, NORTH CAROLINA 

Time* eH (S.U.) 

09.50 7 • .5 
104.5 5.8.5 
133.5 6.4 

1440 6 •. 85 

0940 .5.8.5 
164.5 7.8 

* All measurements taken on January 7, 198:S. 

Teme.oc 

10 

16 

17 

16 

14 
13 
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APPENDIX A 

• 

• 
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SAMPLE A~O ANALYSIS ~ANAG~MENT SYST~M 

.. :pa.[SOtREG IV 

Ul/26/85 

ATHlNS G£0PGIA 

SPF.CJfi~O ANALYSIS 
DATA REPDkTING SHEET 

WATER 

SAMVLE Nll 1 1 II!»Cb270 

PRU,I!Ct hO~I 115~048 PPUt:IUit ~I,U"fNTI NSr 
SOUMC!I SOUT~~ WOOD PIEOMONT 
CITYI ~ILMlNGTU~ 8TATEI NC 

&TArlnN 11 0fl SWV•AW•OI 
STUR~T ST't 0~ NUl 
SAHPLE CU~LtCTfONI STA~t ~ATt/TJM~ 01/07/115 
SAMPLE CU~L.CT ~NI STOP DAT~/T1~E 00/00/00 
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SEALED I 
C~~Hl8TI MA~ CHE~ISTI 
ANALYTICAL METHUOI 

• 

CAS~ NDfl J454 UPG SA~PLt WOI DA6~7 INOHG SAMPL~ N0 1 1 ~UA419 
CUNTHAC LA~ORATUHY(OHGA~fCll URTL 
CONTMACT LAHURATUHICI~~HGA"JC)I "1LSON 

HtMAAkl 
REMARK I 
SAMPLE LUG VEHJtiEU KYI P~K 

•••MEMAH"S*** 
THlS OATA HAS NOT IS~:t:N SIJAJt:cTt;O Tl) A ur. R~VH'w, 
UA1A SHOULD ISE LIMITED TU Sit~ SCH~E~l~G, 
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CUNTklC Ll~OHArORY(ORGA~JC)t U~TL 
COIITkACT LAKOHATUMY(INURGANIC)I WILSO~ 

Mt'rURIC I 
Kt:rtAMIU 

SAMPLE LUG VrRJFI[U BYI PLH 

• 

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

• 
•••••AIIALY11CAL k~SULTS••••• 

IJttiTS t:J,J::Mt:NT 
llli/L SILVt:M 
llti/L ARS!rUC 
IICi/L tsiJMOtf 
llti/L bliU U'4 
IIG/L bEkYLLIU~ 
IIG/L ClUMllll'l 
llti/J, COI'lLT 
IIG/L CtiHUMIUM 
IICi/L Clli'Pt:H 
UG/L IIIIILYtslltlfUH 
IIGI&. IIICKt:L 
JJGIL 1.r.au 
1110/L ANTIIHJNY 
IIG/L SF.LI!:HIUM 
IJG/L Tlh 
llfi/L STRIJNTIUM 
llli/J, TELLUAllJM 
IIG/L TITANl~M 
llli/L THULIUM 
IIG/1, VANADIUto. 
llli/L YTTRIUM 
llli/L lfNC 
llli/L ZIRCONIUM 
lhO/L foiEJICUHY 
llti/t. AI.UMINUM 
~GG//LL. MANGA~~8~ 
.., CALCIUM 
NG/L MAGNESIUM 
MG/L IRON . 
MG/L ISOOJU114 
MG/L POTASSIUM 



• 

OJI2b/115 Mf'ULS 
DATA HF.PORTI~G SHEF.f 

"'-'Tf.P 

SAMPL~ tYP~I ~ONWL 

PHOJtrT r.u I 11!)•0411 PRIIIiHAI4 f::l,t.MUI r I H:W 
SllUPC!.I 80aTHf WIJI)D Ph:OhlnNT 
CltYI ~~L~IN~ UN &TATtl NC 

STATI~N llUll S'P•G~•4 
BTURtT ST r OM NOI 
SAMPL~ COLLFCTIO~I START OATE/f,Mf 011~7/8~ 
SA~PLF. CULLrCT U~l STOP nAT~/T ~~ 00/00/00 

COJ.f,lrTt:IJ ltYI tt 14ANSI':N · "":r.t:lVED t"tflll•f 
SAMPL~ H~CIOI UATE/TJ~~ 00/Q0/00 H~C n ~II 
SF.ALEDI 

CHt:MlSTI "'•'" ANAL¥TICAL M~TitOUI 

• 

CAS! 110 I HS4 IlliG SAMPLF Nlll 04UA tt•OHG SA"'Pl.t. riO,I MIJA417 
CUNTIUCf LAHURA rokY (llfiGAiflC 1 I IJf\Tf, 
CONIHACT LA~OHAfOHY(tNU~~ NTC11 wTL~ON 

~!MARICI 
MEMAJIICI 
SA~PLf luG V~RIFI£~ HYI Pt~ 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IIIII'UI)flllll ft':SIII 

IA•AVEHAGl VALUE IAA•HOT ANALYZED INAI•lM1FfiF~RfhC~S 
I•J•F.ST I114Af!l) VALUE I~•PHt:SIIHPTI tt: [V IUF.ftCt; Ut' PHP:Sf:NCt: Uf MATt:H UL 

•K•AC1tiAL YAJ.UE JS KNII\<IN TO RP.: Lt"SS THAN VALliE Gfn•tt 
eL•ACTUAL ~ALtlE (5 KNUWN TO P~ GfiEAl~H tHAN VALUf GIV~~ 
•U•"AtrKtAL WAS MALttro rn~ RIIT NOT O~TECttQ• 1H~ Nll~~tN l~ 

IH~ ~~~~~UM UETKC11U~ tiMIT 1 

Pt;~UL15 
IIIU •• ,.. 
200U 
)II 
211 
]IIU 

lou 
IIU 

NA 
:znu 
16 
fiOU 
fill 
411U 
Hl 
IIA 
NA 
lOll 
tnu 
HA 
4" N. 
o.:zu 
J-,oo 
JOO , .. 
1

60 
loa .. 

llllllNALYTICAL RESULTS••••• 
II hiTS 
IICi/L 
IICUL .... , ... 
IICi/L 
IIG/J., 
IIG/t. 
IIC:.IL 
IIG/L 
llfi/1, 
llli/L 
llli/L 
lt(i/J, 
IHi I J, 
IIG/L 
llti/L 
II C./(, 
IIG/J. 
II GIL 
IIG/t. 
IIG/J, 
II GIL 
II GIL 
IIG/1. 
llCi/L. 
IIG/L 
UG/L 
14G/I.t 
MG/J. 
.. Ci/L 
Ill GIL 
MG/L 

• 



• 

OJ/2b/85 

:~tl~~i~ :ga'"8f~;g~~ PIED~:~,~-H lL£~FMTI NSF 
CITYI WILHI~G UN STATEI NC 

S'rATIIlN lltl 1 1 SWP•GW•5 
SfURI:'f Sf flfl .. NUl 

SA~PL~ CULLFCTJONI STAAT ~ATE/TIM~ Ot/07/85 
SAMPLE' t"lJI.~t:CTlOHI STIIP OATIUTJMF. 00/00/00 

• 

cua.Lto;rt~o:u ttY 1 u uar.s•:~o~ Pl!:r.t:t vt:u t'PII" 1 
SA~rL~ HEC'~I UATE/TlM~ 00/00/00 R~r D Rll 
st: ALt:l', 

CHt.1'4lST 1 ~•A• 
ANAI.YTICAL lolt.TIIillll 

C'-S•: till I )4!14 IIIHi ~AMP!,.: !Ill I f\4b4'\ I140MG SAfol~l.l kll 0 1 P'UA4 t 4 
CIINTHA(~f I.AnUHATIINY(IIflliANJC) 1 II ItT I· 
CUNTMAC'r I.AHURATaJHU lNIJAGAI>tCll IIJI,l'lltrl 

Ht:tiAHK I 
HI!.14Arilt t 

·····~·························································· 

RUlli loTS 
IOU 
20U ,.. 
20011 
]II 
2" lOU 
20 
IOU 
NA 
20U 
411 
ttOU 
bll 
40l1 
NA .... 
NA 
70\J 
111U 
ru 
211U 
ru 
U':lll 5 Oil 
l'IU 
42 
211 
543 
~ .. 

•••••A~ALYTICAL ktSULTb••••• 
II NITS 
llli/~ 
llli/~ 
IIG/L 
IIG/L 
IIG/l. 
llli/L 
IIG/1, 
IIG/L 
IIG/L 
II tilL 
II GIL 
llli/L 
IIG/L 
IIG/L 
IIG/1, 
IIG/L 
llli/L 
llli/L 
IJG/L 
llli/1, 
llli/L 
II Cillo 
IIG/1, 
IIG/1. 
IIG/L· 
llli/L 
MG/L 
MG/L 
MG/L 
MG/L 
14G/L 

t:LEMt:NT 
SILVt.~ 
AHSt:H IC 
ttllt.ON 
bARIUM 
HF.14YLL1UM 
r:AUMJIIM 
COi'Al.T 
CHROMIUM 
CIIPPt:R 
MIILYttUt.NUM 
HICKEL 
t.f:AD 
ANTIMONY 
st:L[NlU,. 
TIN 
ST!<IIhTlllH 
HJ,f,UR f IIH 
tiTANIUH 
TIIAf,LlUM 
UNAUJUM 
YTTRIUM 
tiNC 
ZltlCU14lUM 
Mf:RCU!flf 
AI,UH1HUI4 
MANGANt:8t: 
CALCIUM 
MAlifft:81UH 
IAUH 
snotUM 
POTA&S!UM 



• 

0]120/115 M.:tALS 
O~TA H~POATIMG S~EE1 

loiATEP 

SlMPLl H0 0 1 ~5Cbll0 

SlMPL~ CULLfCTlONI STlHT 
SAMPLE CULLf.CT 0"1 STOP 
COL~t:CT~O ~YI b HlHSt~ 
SAMPLE Rt.CIIII UATE/Tlll!: 
SEALt:OI 

CH!::PII5T I MAiol 
ANALWTICAL ~EfHOhl 

IIATt:/TT ... : 0 1/Ul /85 
OAT~/TIM~ 00/00/00 

Jff.Cll VEl> FfiiJM I 
IJO/o;,J/UO II~C D 

• 

CASr NDol J454 nAG SlHPL~ NUl OAh~l I~OH~ Sl~~L~ N0 1 1 A~l419 
CllrtTHACT LAHOHATIIAUUHGlHlCJ I lll\tL 
C~~THACT LA80HATUfiYCJh~fiCANICJI wiLSON 

flt:Mll4111 
H£MARitl 

SA~PLE LOG V~MlflED 8Yt PL» SA~PLt DATA VfPIFlfO bYI ~Aw· 

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

RE~IJL1S 
Ifill 
2f1U 
NA 
20UIJ 
)II 
211 
)flU 
tOll 
IOU 
NA 
:znu 
411 
tiOU 
611 
4f1U 
Nl 
NA 
Hl 
lOU 
lfiU 
hl 
:znu 
Nl 
o.:zu 
:ZoO II Hu 
:ZII 
u.tu 
II !tO 
:Zil 

II~ITS 
II GIL 
llt./L 
II GIL 
llli/L 
IUi/L 
llli/L 
II <ilL 
I HilL 
IIG/L 
liG/L 
llli/L 
UG/L 
ll<i/L 
II <ilL 
II <ilL 
II GIL 
IIG/1, 
llli/L 
ll\o/L 
llli/L 
llli/1, 
llli/L 
llli/L 
llli/L 
IIG/L. 
IICi/L 
llli/L 
MG/L 
14G/1. 
MG/1. 
14li/L 

• 



•• 

OJI2o/lt!S 

511•1PLI:: I 'YPF.'I r.nur•J, 

\'Mti.II::("T 1\0 1 1 M~••HM PPIII:IfA14 1-~l.l::lolt'tlll NSF 
SIIUHCr.l SOUTh, Wl)l)ll P lt.h-!rJNT 
CITYI WIL~I~GTU~ STATI::I UC 

STATIIIh llllfl S"'P•Ht4•11 
STu~~T ~I t UH UOI 

SAhPL~ C~l.~fCTlU~I STA~t 
SAMPLV C~LLtCT!O~I StOP 

CllLI•t.CTt II HY I 11 trAr,:~t.•• Ht:C~: I V£11 fo'IUJ~! I 
SA~VL~ ~~r 1 PI UATt/Tl~l u0/»11/U~ R~r•n KVI 
SI::AL~;III 

:Ht-04151.1 I•A~ 
AttAI•YTJCAL •tl::T111llll 

:ASit Nil I J45t IIIII~ ~AHPJ,,.. ••oll OAII'!Ih Ir.fllftl SA••i'l t: t•ll 1 1 r•uA4111 
~o,..TIUCf LolllllkA'roiAULlRCi•••fCJ I 111411. 
~llN'JHIIC1 · LAHUkiiTUkH JtlllkGA•HCJ I "'ILSU~ 
Ht:I'IAHIII 
REMAHICI 

SAMPLE LuG Ytkl~llU hVI VLb 

• 

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

At.~rri,J'5 
tnu 
:li1U 
Nil 
211Uil 
]II 

"''' JIIU 
(OIJ 
lOll 
rH 
2011 
411 
bOU 
bll 

'"" II II 

'"" '•" 1411 

'"" ... ~ 
201J 
loll 
0 1 lll 
(nOO 
110 
41 tnu 
21 4 
9tU 
.Ill 

llhUS 
llli/1, 

""'" tH>II, 
IIG/1, 
II tilL 
llli/lo 
Ill. II. 
11(,/L 
111:/L 
II Cillo 
II IilLo .... , .. 
IIG/J, 
IIC./1, 
IIG/1, 
llli/lo 
llli/1. 
II GIL 
llli/L 
llliiL 
llti/L 
II GIL 
II GIL 
llti/L 
II GIL 
llli/L 
~li/L 
"'Ci/L 
MG/L 

"'"'" ~IG/L 

• 



• 

Ol12blll5 l'lt'TAJ,S 
OATA IWPIIAT JriG S•tEn 

If AT I:!: II 

P»•J,lt:CT llfJ 1 11')•1)4 It .,AIIr.IU r• l-: t.r:llt IH I N:;t" 
sru.JHCF.I :;rt•h•tf "llflll I' H~ll.40I'<IT 
CIIYI ~IL~lNG ·~1 S7AT~I Hr 

:HArll'ol lr''fl S•IP•hK•.,I 
8TUHtT SfAf U~ ~UI 

SAMPLF CULL~CTlUNI STAHT 04T~ITT~~ ~1/hij/R~ 
8ArtPLf. Cut.a.~:C flntll STill> llATr:n 1,.~. 111)/(111/I)O 

CliLt.l('Tl-11 ttYI ~ t\Aio:;t-:ll "I:.Ct;IVIW ··11111-11· 
SAHPLF' JH.(' 1 1"11 UATt:/TJNfo, IIII/11U/frll Jlt-:('111 hU 
st:Au:oa 

Cli&::H lSfl """ ANALWTlCAL ~~T~OUI 

• 

C~:iF: lltl 1 14~4 ttfiU :;,..-p!.f· Pit II t'~l·1'f4 I ~ruH: SA"' .. I.t. 1111 0 1 ~IIAot?O 
CIIPo"rtur.f (,.llllllll\'t'IIIH (IIIH,aonrtr '"'TI· 
CIJr•Ttc•CT ''"""HATIIH'k ( 1MIIHiA•tiC11 "fLSu•• 

HI'MAHJ(I 
tfl:. ......... 

SA~PL~ LuG V~»lPli:.O UYI PLH 

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

• 
•••••ANALYtiCAL H~SIILTS••••• 

llhl'rS Hf:Ht:HT 
1110/L ~ILVt.H 
llti/L AtfSEHIC 
1110/L hOHO,. 
IIG/1, liAkl1114 
IIG/L lii"IHLLlUH 
11<./L CAUMIIIM 
llt./L COI\ALr 
llt./L CHkll,.,lll .. 
llli/t, CIIPi't:tc 
llt./1, 1"101. Y ltOt.~IUM 
IIG/L h(('llt.lo 
lll.IJ. Lt.AII 
llli/lo AWT I i~llNY 
1110/J, bfo'LF.tUUM 
llli/1, Th 
tiC.. /I, :; fl<llltT !Ilk 
111>/J, TF (,l.uH J llrt 
llli/L 111 Alllu" 
UG/L THALloiU" 
llli/J, VAttAlllliM 
rlli/L YTTMlliH 
rrr;IL zr .. c 
1110/L Zli!CllhlUM 
IIG/1, "FHCUHY 
II GIL. ALIJH liiiUH 
UGIL MANGAHtSL 
HCi/L CALCJihll 
MG/L MAGNESIUM 
HG/L lHO .. 
14G/L SIIPIUH 
14\.i/L .. IITA:;:HIIM 



• 

06/14/85 PUPG!ARLE ORGANICS ANALYSIS 
WATER 

SAMPLE Nn,a 85C6274 SA~PLF TYPEI ~ONWL 

PROJECT NnAa 85•048 PROC~AM !L!M~NTI NSF 
BOURCft snuTHf WOOD PIEDMONT 
CITYI WILMING ON STAT!I NC 

:;a:l~"sll¥1~N8=~ia~;&zloe 
SIMPLY. COLLF.CTIONI START OATE/TTMF. Ot/07185 
lAMPL! CO~Lr.CTIONI STOP DATE/TIM~ 00100100 

CDLLECT~D BYI 8 HANSEN P!r.EtV!D FRO"I 
SAMPLE R!C'PI DAT!ITIME on/00/0n R£C D 
SF.At.EPI 
CHEMISTJ MHA 
ANALYTICAL METHODI 

BU 

• 

CASE NOfl l454 nPG SAMPLE NOI 04646 JHORC SAMPLE NOel MDA415 
CDMTRAC LlftORATO~YCORGANICII UftTL 
CONT~ACT LAftDRATDRY(JNORGA~ CJI WILBON 
R!MARICI 
REMUICI 
lAMPL! LOG V!Riri!D BYI PLB SAMPLE DATA YERIFJ!D BYI ~NT 

•••REMAAJtS••• THIS DATA HIS HOT BEEN SURJ,CT!D !0 A OC REVI£M, 
DATA SHOULD 8! LIMITED TO SIT! SCREENING, 

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

Rf:~UL'I'S 
Nl 

"' 511 
!511 
!Ill 
511 
511 
511 
tnu 
511 
!Ill 
!Ill 
!Ill 
5ll 
!Ill 
511 
!Ill 
!Ill 
o.JJ 
lnU 
511 
!Ill 
tnu 
5ll 
511 

I
·~H nu 
·' II 

'" 

• 
•••••ANALYtiCAL RE811LT8••••• 

II NITS 
II GIL 
UG/t 
II GIL 
II GIL 
II GIL 
I !tilL 
llGIL 
II GIL 
IIG/L. 
llG/L 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
IIG/1, 
UG/L 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
IIGIL· 
II GIL 
UG/L 
UGIL 
II GIL 
UGIL 

COMPOUND 
Ar.ROLF.IN 
ACRYLONltMlU 
CHLOROMfTHANt: 
8ROMUMt:THAN! 
VINYL CHLORJI>! 
CHLOROUit-Nf 
M~THYL~N~ CHLORIDE 

l
•t•DICHLU~O&TH!N£(1 1 t•DICHLUROETHVLEN~) 
t •DICHLORn!THAh£ 
RAN8•1t2•DICHLD,UiTNEh£ 

CHLOROrntcM 

!•2•UICHLU140t:THAN! 
ti 1 1•TPICHLORO!tHAME 
AR"UN TlTRACHLORIDE 

BROMOIIlCHLOROMETHANt 
lt2•DICHLOROPAOPAN~ 
T~AN&•ltl•DJCHLOROPRUPENE 
THICH~URUtTH~HE(tRICHLUHUt:THYL~N~) 
1'-NZENE 
DTBRO~OCHLOROMtTHANE 
lflt2•JRICHLOHUEtHANE 
C B•lt •OICHLOMOPRDPENt: 
2•CHLOHOtTHYLVINIL ETHER 
tlRQMUFORM 

. ltlt2t2•TETPACHLOHUtTHANE 
T~TRArHLORO!THt:NiltETRACHLURUETHILt:N~) 
TOLIIENE 
CI1LORDitEHZINJr: 
ETHYL BEIIIZI:NE 
M•XYUNE 
O'P•XYLEHE(NIXEDJ 



06114/8!1 

SA~PLE ANO ANALYftl~ NlNlC[M!NT SY5T!M 
F'PhF.SO.r.Rf.:G IV 
l!fi!NS {I!QAG lA 

PURG~ABLF. OAr.aNICS ANALYSIS 
WATER 

SAMPL! H0 1 1 A5r.6275 

:cs~~~~ =~4JH:s;g3g PttnC~B¥AlM !~!ME"TI " 5F 
CJTYI NILMINGTON STAT!I NC 

llall~"all¥tAN8=Cia~;~aJno 
&AMPLF. COLLF.CTIONI START nATE/TINE Ot/01/85 
SAMPLE COLLECTIONI STOP nATEITTNr. OG/00/00 

COLLEr.TF.D BYI 8 HANSF.N R!CEIVFD FPO~I 
SANPLr. RECIDI DATE/TIME Oft/00/00 RECIO BYI 
SEALEOI 
CH£14 IS'U MHR 
AMALYTICAL METHODI 

• 

CAS! NOfl )454 OAG SAMPLF. ~01 04ft41 IHORG SA~PL! NO,I MDA416 
CONTRAC LARORATORY(ORClNTClt URTL 
CONTHlCT LlRORA?DRY(IMOROlNTC)I WTLSON 

Af!MARJCI 
REMARK I 
SAMPLF. LOG VlRJFlfD BYI PLb SAMPLE PITA Y!RJFI~D BYI JWT 

•••REMARKS••• 
THIS OlTA HAS NOT H'-E~ SURJF.CTEn TO A QC R~VJ!We 
DATA SHOULD BE LIMITED TO SIT! SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FOOTNOTES••• 

*l•AV~RAGE VALUE •Nl•NOT ANALYZED •NAI•INT!RF.!PENCES 
eJ•F.STINATED VALUE •N•PA!SUMPTTV! F.VIDENC~ OF PRFSF.NC£ Dr MATE~IAL 

•K•lCTIIAL VALUE IS K"OWN TO ~! ~~SS THAN VALUE GIVfN 
:&:A~UnAlA~U =•~;~~~ ~HR"IniR~aJ'-CP:Ir:~~E~:L¥~t:cl~~=e:R rs 

THE !S!TMATf.D MINI~U" ~UANTifA!ION LIMIT, 

A!:~Ut.TS 
Nl 
hi 
511 
511 
lUI 
511 
511 
!SII 
tnu 
Sll 
511 
511 
!Stl 
511 
511 
511 
!\II 
511 
Oal.J 
toll 
!Stl 
511 
tnu 
511 
511 
IOU 
5.1 
l"U 
;"' 511 

IINt!S 
II GIL 
IIG/L· 
II Gil. 
II GIL 
II GIL 
II GIL 
II GIL 
UG/L 
II GIL 
II GIL 
UGIL 
II GIL 
liGIL 
II GIL 
II GIL 
UG/L 
II GIL 
II GIL 
II GIL 
II Gil, 
II GIL 
II GIL 
II GIL 
II GIL. 
IIG/J, 
IIG/1, 
II Gil. 
II GIL 
IIG/L 
II GIL 
II GIL 

Cr'lkPUIIhD 
Ar.ROLJ:IN 
ACRYLDNITI«U.t: 
Cti(.OAOt4ETI«ANt: 
IIAOI40MEtltANF. 

• 

VINYL CfiLOMJDE 
CHLORIJETHANf. 
MII:TMYl.EN[ CHL(IRIDP; 

l
•I•UICHLORO~TH!Nilltl•UICHLUROE1HYL~N!) 
tl•DICHLOROETHANr. 
R "S•It2•DICHLO~OlTHEhE 

CHt,OROfOI«M 

!
•2•lllCH~IIROETHlNJ:: 

11t1•Tft CHI,OROETHANJ:: 
RHO~ T TMACHLOHIUE 

8AOM001ChLUROH~JHAME 
lt2•PICHLOROPAO AN~ 
TRA~8•ltl•OICH~OHUPRUP~NE 
TAICHLU"OETH£NElTRICHLUROJ::THYLt:NI) 
B!:"Zi:NE 
PtAROHOrHLOROMETHANE 
lflr2•JRlCHLO~OF.1HANt: 
C &•I• •PICHLOHOPAOPJ::Nt: 
2•r.tU.,OtUit:THYt..VIN~L ETHER 
HROMOFURiol 
ltlt~t2•f[TAACHLUROETHAME 
T~THA~HLORU!THENt:ltt:TRACHLURUETHYLt:N~) 
TOLU~NE 
ClfLOROBF.NUNE 
ETHYL B!NZENE 
M•XYL,t<IF. . 
U'P•XYLf.NF.t~lX~OJ 



• 

06114185 PURG!ABL! O~CANICS ANALYSIS 
. WUIA 

SAMPLE ~0.1 85C62l6 SA~PLE YYPEI ~DN~L 

trsr PRQ,JEC'l' NOGI W5•041 PIIOCRAM !LEM!NTI 
~¥~e~!~~t~~~Mfo=OOD PJEDMONTSTATEI NC 

ll~ll9"sll¥tAN5:&ic~;32Jor. 
SAMPLE COLLF.CTIONI START OlT!/TJNP' 01/01/85 
SAMPLt COLLF.CTIDNI STOP hlT!/TIMF. 00/00/00 

CDLL!C'l'!D BYI 8 HANSEN R!CIJV~D FRDMf. 
SAMPLF. AICIDI DATE/TIM! 00/00/00 A!C D ~YI 
8!ALIDI 
ClfENISTI MHR 
ANALYTICAL METHDDI 

• 

~~~~R:gt•L::~=lTo8:~(g~a~~~C~~I n3l;t JNORG SAMPLE NOel MDA417 
CONTRACT LARORAT ~YCINORGlNtC)I WILSON 

REMARK I 
R!MAI'KI 
SAMPLE LOG VERIFIED BYI PLB SA~PtE DATA VERIFIFD BYI JWT. 

•••REMARkSeee 
THIS DATA HU NOT BUM SlfBJr.cnn TO A QC R!VIENe 
DATA SHOULD BE LIMITED TO SITE SCREENINGe 

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

•A•AVIRAGE VALUE •NA•NOf ANALYZED •Nli•INTr.RP'tRFNCES 
••J•P:ST JMlT!D VALUP! eN•PAI!'SIIMPTIV! EVIDENCE OF PRII!SrNC! OP' IIIATUIIAL 
•JC•AC~IIlfa VALUE I~ JCNOifN TO A! LP'SS THAN VUU£ GIVP'N 
•&•AC IIAL VAtU£ I KNOWN '" R! GREATER THAN VALUr. GIVEN 
e •Ml F.R,AL iAS ALYZ~D POR BUT NOT DF.TP'CT!De THt MUMB!R TS 
T~! EST MATED MINIMUM OPANTTTlTTO~ LIMITe 

IIE~Ut.ts ... 
NA 
!Ill 
511 
511 
511 
511 
511 
tf\U 
511 
!Ill 
511 
511 
511 
511 
511 
511 
5n 
511 
tnu 
511 
5tl 
tnu 
511 
5'' tnu 
l~u 5n 
511 
511 

• 
•••••ANALYTICAL H~SULTS••••• 

liMITS COMPOUND 
IIG/L ACROLEIN 
UG/L ACAYLONITRlt~ 
tiG/L CHLORO~!THANE 
IIG/L BAOMUM~THANE 
IIG/L VINYL CHLORIDE 
IIG/L CHLOROETHAN! 
IIG/L M~T~YtENE CHLORID! 
l111GG//Lt l'l•OICHLOROt:TH!N~(I,I•OlCHLORUETHYLENE) 

t •DlCHLOROETHl~~ 
IIG/ TR N8•1•2•D1CHLOROUttENE 
IIG/L CHLOROFOifl4 
IIG/L !'2•DICI'LOt40!'1'HANE 
IIG/L 1 ttl•tRleHLOROEtHA~E IIG/L HBO~ TURACHLORIDE. 
IIG/L IJAOI40DJCHLUROMETHA~E 
IIG/L lt2•UICHLOHOPJIOPlN£ 
IIG/L TAANS•ltl•UICHLO~OfHOPEN~ 
l
1
1
1

GG//LL TAJCHLORO!THIHE(TRlCHLURUETHYLEN~) 
IJ!NZEHt: 

UG/L DIBROMOCHLUROMETHA~! . 
lii1 Gg//~ 1 tl, 2•1~ ICHf,QAUF.'IHANE 

u C18•1 1 •01CHLOROPROP£ME 
II /L 2•CHLnHOETHYLVINYL ETHER 
tiG/L HROMOFURM 
IIG/li 1tlt2t2•T!TRACHLOROETHANt; 
UG/L T~TMA~HLOROitHENEttiTRlCHLDROtTHYLtN~) 
IIG/L TOLII!NE 
IIG/L CHLOR06!NZENE 
IIG/L ETHYL BENZINE 
IIG/L M•XYL!N! 
UG/L O'P•XYLENE(MJXED) 



•• 
:UMPI.E AND ANALYSIS "ANAr.F.MENT 

f.Phrsn6REC IV 
ATH£ttS !OAGU 

06114/15 PU~GrARL£ ORr.ANJ('S ANAI.Y.SU 
lfAT!R 

.SAMPl·P: NO 1 I ll"i1"67H SAHPLF 

PROJF.r.T NOal 15•048 PROGRAM F.Ll~tMTt NSF 
~~~e~~~~f~Y~~fo:onn PI!PHONTSTAT!I NC 

~~~~~Q~sll~IA~8=&ic~7~2Jor 
SANPLr COLLF.CfiONI START OATF./TtMr Ol/07/R5 
SAMPLE COLL!CTIONI STOP PAT!ITIN! 00100100 

COLLEC"TFD BYI 8 HANSEN P!C!IVED FRO~f 
SAMPLr RFC'DI DAT!ITJME OQ/QR/00 REC 0 
SUL!OI 
CHE141Sf I MHR 
ANALYTICAL M!THDDI 

• 
SYSTEM 

TYPE I 140NWL 

811 

CASF NDfl 1454 ORG SAMPLF NOI 04~4, I"O~G SAMPLE Nn,a HDA414 
CONTHAC LARORATUAYCOAGANIC)I URTL 
CONtRACT LARORATORY(INORGANfC)I WILSON 

REMARK I 
R!HARICI 
SAMPLE LOG VERJrt!D BYI PLB 
lltfi!"ARIISIII 
THIS naTA HAS MOT BFEN SURJfr.TF.~ TO A or. RF.VlfW, 
DATA SHOULD BF. LIMITED TO 8fT! SCPE!N!NG, 

···~···························································· 
•••rnnTNOTP:t~~••• 

IA•AVERAGE VALUE INA•NOT a"aLYZED INAI•INTP:~FER~NCES 
I.J•!STIMATED VALUF llf•PRESIIMPTtVF. rvtDP:NC! OF PJIP:SP:N('£ Or MATERIAL 

tiC•AeTIIAL VALUE IS KMOW" TO ~~ L~SS THAN VALUE GIYFN 
•L•ACTIIAt. var1UE IS nnw,. TO ~r. GRFlTF.A TtfAN VAr.Ur GJVErf 
•U•MATP:MUL MAS ANALYZF.Il rnR AliT NOT DF.Tr.CTED, THE NIIMEI!::R TS 
TH~ ESTtMAT!O MJNJNU~ UUANTITATJON LIMIT 1 

PEIIULTS 
NA 
"A 511 
511 
511 
Sll 
5'' tnu 
511 
511 
511 
511 
511 
511 
511 
511 
511 
511 
511 
snn 
511 
511 

'"" 511 
511 

'"" IIIII 
IIU 

511 
511 
511 

• 
•••••ANALYTICAL RF.SULTS••••• 

liN IT II 
UG/L 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
UG/L 
IIG/L 
UG/L 
II GIL 
UG/L 
UG/L 
IIG/r, 
UGII. 
UC/L 

·IIG/L 
II GIL 
UG/L 
II GIL 
II GIL 
II GIL 
IIG/J, 
II GIL 
IIG/L. 
IIG/L 
II GIL 
IIG/J, 
UCi/L 
II GIL 
II GIL 

COMPUIJNO 
ACROLEIN 
lCRYLONITR lr.t: 
CHLOROM!t .. AN! 
BROMUM£1HhF. 
VINYL CHLORIDE 
CHLOROtTHlNJ.: 
Mf.THYL!NE CHLORIDE 

J
'l•DICHLOMOETH~NE(t,l•DlCHLORO!THYL~NE) 
t •UtCHLOROETHANE 
R NS•t.a•DICHLOHD£tHEhE 

ClfLOHOFOR~ 

!,2•DICHLOMOETHAhE 

'

ltl•tRlCHtORU!\HANE 
PHON TETHJCHLD~IUF. 

RPONOII~CHLURUMETHANt 
2•01 H O~OPROPAN! ~~AN&• ~~•DICHLOMOPROPENE 

TAJCH~O"DETHENECtRICHLOROE1HYL~N~) 
bF.NZENE 
bi8ROMOCHLUROMETHA~E 
1 f I' 1•JP1Ctti.ORU!THANE 
C &•t, •DJCHLOHOPHOPENE 
2•CHLO~OLTHYLVINYL ETHER 
bROMOFUJUI 
ltll2t2•TF.TPACHLOROlTHANE 
Tl':fRAt:HIIOAOF.TIIENI::(IETRACHLCJRUETHYLLN .. ) 
TOJ,IJENt: 
CIILOHOBEhZt;Nt.: 
ET!iYL Bf.NZt:tu: 
fii•XYLt.:NF. 
o•P•lYLE~f(MJX~O) 



•• 
UMPU ANn ANALY~IS ~ANACE~ENt 

F.PhFSP&RF.G JV 
ATHENS JI!OitGIA 

• 
06114/15 PURGEAI'ILE ORGANICS aNlLYIUS 

Ut!A 

SA14Pl.P.: N0 1 1 I5C6270 UMPLP. 

PROJErT ~0 I 15•048 PHUGRAM ELE~ENTI NSF 
&DURCr.e &nftTHf WOOD PIEDMONT 
CITYI WILMING ON STlT!I NC 

IIAII~"sla¥tA"'=&iA~;81Joa 
SAMPLE COLLECTJONI START OAT!/TtMF. Ot/07185 
SlHPLE COLLECT DNI STOP PlT!/TJM! 00100/00 

SUTt:M 

TYP£1 NONWL 

COLLECTED BYI 8 HANSF.N REr.!IV!P FAOMf 
SAMPLE REC•na DATE/TJMI 00/00/00 AEC D BYI 
aEALEne 
CHEMIST I MHR 
ANALYTICAL METHDDI 

• 

CAS! HOfl )454 DRG 8AMPLF NDI PA657 INOAG SAMPLE N0 1 1 MDl419 
CONTRAC LAADRATORY(ORGlNIC)I URTt 
CONTRACT J,AJtORAfOAY(JNORGlNIC)I MILSON 

REHAMICI 
REMARK I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
eeeFOOTNOTES .. • 

•A•AVERlGE VALUE· •NA•NOT ANALY!F.P eHAI•JNTr.RFERENCF.S 
eJ•FSTJMlTED VALUF. •N•PR!811MPfiYr FVIDr.NCE OF PRF.SFNCE OF MATERIAL 

•IC•AC,UAL VALli! 18 KNOWN TO AE LESS T~lN VALUE GfYFN . 
•L•a.C llat. VALUE U UOWN TO R! GRraf!R THAN VALU! GJVEN 
eU• .. Afii:AilL WAS ANALYZP:D FOR ftiiT NOT DP!Tr.CTED, fifE NUMRI!:~ IS 

THE !STIMlfP!D MIJUMUM QIIANTITlfiON LIMIT 1 

PE~ULTS 
N• ... 
511 
511 
511 
511 
n 
6.6 
loU 
511 
61 5" •• ]It 
6n 
511 
511 
Ill 
511 

lft 
511 
J~U 
5u 
81 
l2U 
5n 
511 
511 

II NITS 
IIG/L 
II GIL 
IIG/L · 
IIG/J, 
II GIL 
II GIL 
IIG/t IIG/ 
IIG/ 
II GIL 
II GIL 
II GIL 
UG/L 
IIG/L 
UG/L 
UG/L 
II GIL 
IJG/L 
II GIL 
IJGIL 
IIG/L 
IIG/L 
II GIL 
IIG/t IIG/ 
IIG/L 
IIG/L 
lltUL 
UG/L 
II GIL 
II GIL 

COI~P[JIINP 
lCifOLEIN 
lCRYLOMITIHr.t: 
CHLOfiDMF.THANt: 
BROtiOMETK'-NE 

• 

VfMYL CHLORIDE 
ClfLOROETHlfiE 
METHYLEN~ CHLORID~ 

l•t•PICHLOROETH!NE(l 1 l•DICHLDMUETHYLENE) 
t •DICHLOIIO~TKAN~ 
RAN&•l~2•DICHLORUETH£Nt 

CHLOMDtuiiM 

!•2•DICHLOROETHAME 
rl 1 l•TRICHtORU~THANE ARBON T~TIIACH~ORJDE 

HROMOPICHLORUMETHlNE 
lt2•1JICHLOkOPRUPANE 
TMAN&•ltl•IJICHLDkOPROPE~~ 
TRICHLDRDETHENECTRICHLOROETHILEMI) 
H!HZEM~ 
DIBPDMOCHLUROMETHAN! 
lft,2•JRICHLURUETHANE 
C &•It •DICHLOMOPROPENt: 
2•CHLORO~THYLVJNYL ETHER 
BPONOFORM 
ltlt2t2•TETRACHtUROETHANE 
T~t~A~HLORUE!HENiltiTRACHLURUETHYLEH~) 
TOLUt:Nt. 
ClfLOitOHF.NZI:IUt 
ETHYL H!HZENt; 
M•XYL!NF. 
O'P•XYLf.NE(MlX~O) 



• 
SAMPLE AND ANltYSIS MANAGEMENT SYST!M 

~pa.,sn,REr. IV . 

• 
06/14/15 

ATHENS G!OAGIA 

PURG!-RL! ORGl~ICS ANALYSIS 
WJT!R 

SA~PLE NOel B5r6269 SAMPL£ TYPEI MDNWL 

NSF PROJECT NDAI A5•041 PRUGRI" !t!MENTI 
SDURC!t snu?Hf WOOD PIF.nMONT 
ClTYI NILMING ON STATII NC 

IIAil~"sll~tAN8=~iA~;~2Joa 
SAMPL, COLLFCTIONI START OlTE/T,~F. Ot/07/85 
SAMPLE COLLECTIONI STOP DlT!IT ~~ ~0/00/00 
COLLECTED 8Yt R HANSf.N R!C!IV!D FADMf 
SAMPLF. REClnt DATE/TIN! 00/00/00 AEC D 
SEALED I 
CHEMIST I MHA 
ANALYTICAL METHODt 

HYI 

• 

CAS~ NOfl l454 ORC SIMPLP. NOI nl~5fi INO~G 8A~PLE NOel MOl411 
CDNTRlC L-RDRATORY(ORGANIC)I UATL 
CONTRACT LAADRATORY(lNORGlNICJt NILSON 
R!MARilt 
REMARK I 

SAMPLE LOG YEAJrJED BYI PLB SIMPLE DATA VERIFlF.D RYI JW!· 

•••AEMAIII(Se•• 
THIS DATA HAS NOT 8F.!N SIJBJF.Ctrn TO A QC JI£VU:W 1 
DATA SHOULD BE LIMITED TO SITF. SCRIF.NtNGe 

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

... FOOTNOTES• .. 
•A•AV!RlnE VALUE •NA•NOT ANILYZF.P •~AI•INT~RF~AE~CES 

eJ•!STJMIT!P VALUE eN•PR!SUMPfiV! !YIO[NCE OF PR~S~~CE OF MATERJAL 
•K•ACTUAL VALUE II K~OWN TO ~~ L~SS THA" VALUE G1YFN 
•L•ACfUlL VALUE KNOWN tO ft! GREATER THA~ VAtU! r.tVEN · 
•U•MAt!RrAL illS UlLYZrD FOR lltiT ~OT DP:TFCT!Oe THE NIJMBER J8 

THE !STIMATEn MINIMUM QUANTTTATtON LJNJTe 

PE~UJ.TS 
Nl ... 
511 
511 
511 
51f 

~·· 511 
ltiU 
511 
511 
511 
511 
511 
ltiU sn 
511 
511 
51f 
511 
!511 
511 
tnu 
!Ill 
511 

l tiU 
nu 

ltiU 
511 
511 
511 

•••••ANALYTICAL RE&ULTS••••• 

liNn" II GIL 
II GIL 
IICi/L 
IUUL 
IJC/L 
II GIL 
UG/L 
II GIL 
IIG/L 
IIC/L 
UG/t. 
II GIL 
II GIL 
II GIL 
II Gil, 
II GIL 
UG/L 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
IJG/L 
II GIL 
"G'L. 
II GIL 
II GIL 
IIG/L 
IIG/[, 
II GIL 
II GIL 

• 



• 

06114185 

SAMPLE AND ANALYSTS MANAGEMENT SYSTEM 
P'PhF.SD,REC IV 
ATHENS GEORGIA 

PURGEA~LF. ORr.ANJ~S ANALYSIS 
WatER 

SAMPLE NO,I 85r6268 SAMPLF. TYP£1 ~ONWL 

PROJECT hOAI 85•048 PROGRAM ELF.Mf,NTI NSF 
SOUACEI &nnTHa WOOD PIEO"ONT 
CITYI WILMINGTON STATEI NC 

llall~"sll~tAN5=Gi8~i~~JoA 
SAMPLF CDLL!CTIONI STANT I'IATE/TTME Ot/OI/A5 
SAMPLE COLLECTIONI STOP OAT!/TI"! n0/00/00 
CDLLECTF.D 8YI 8 HANSEN R!C!tV!D FRDNI 
SAMPL! AECIDI DATE/TINE 00/00/0n RfC D RYI 
S!AL£1'11 

CHEMIS'l'l MHA 
ANALYtiCAL MtTHODI 

• 

CAS! NO I ]454 nRG 8AMPLP. NDI ~A494 INORG SA~PL! NO.I NDA410 
CONTRlCf LlRDRATORY(ORGANIC)I UATL 
CONTMACf LA~DRATORY(INOAGANIC)I WILSON 
REMARK I 
RI:MARICI 
SAMPLE LOG VERtriED BYI PLB 

•••REMARKS••• THIS DATA HAS NOT B!!N S~~JFCT!I'I TO A QC REVIEW, 
DATA SHOULD BE LIMITED TO SIT~ 8CRE~NING 1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•uFilOTNOT£8 ... 

•A•AVE~AG~ VALUE •NA•NOT ANALYZFD •NAI•INT~RFERENCF.S 
•J•!STIMATED VALU! •H•PR!SIJMPTIVE [VIDENCE OF PAESFNCE OF •ATl~lAL 

•K•ACTUAL VALUE IS KNOWN ?0 ~t LtSS THAN VALU~ GIVF.N 
• •AC Ill~ ~ALU 8 KMONN Tn R! R~ATEP THAN VAtU~ GIVEN .&•NA~!RIAL wal NALY%'-D FOR au¥ NOT Pr.TF.CTED. tHE NIIMBER IS 

tHE ES'UMAUn MINIMUM QIJANTI'UUOif LJMI!• 

RF.11UI.TS 
tiA .,, 
511 
511 
511 
511 
511 
511 
511 
511 
511 
511 
!Ill 
!Ill 

tnu 
II 
II 

!Ill 
!Ill 
511 
!Ill 
!Ill 
111U 
!Ill 
511 
IOU 
511 
IOU 
!Ill 
!Ill 
!Ill 

• 
•••••ANALYTICAL RESULTS••••• 

IINITS COMPUIIND 
IIG/L ACROLF.IN 
IIG/L ACHYLONITRlL~ 
IIG/L CHLOHOMEtHAN~ 
IIG/L BIIONOMUHANF. 
UG/L VINYL CHLIIRID! 
IIGIL CHLORDETHAHE 
IIG/L MElHYLtN£ CHLORIDE 
t
1
1
1

Gg
1
1L l' •DICH~O~O~TH[h~(l,l•OlChLDROEtHYLlNE) 
L l •IIJCH DHO!THAN~ 

II /L RANS•I6 •PICHLOMOITHEN£ 
IJG/L CHLOROf M~ 
IIG/t lr2•DICHLIIROETHAfiiE 
t
11
tGI

1 
lriLl•TRlCHLOROEfHANE 

G CARKON T!TH~CHLOMIDE 
UG/L BROMODJCHLDAOM~THANE 

·IJG/L 1,2•DICHLOROPROPA~! 
IIG/L fRAN8•1Ll•DICHLOROPROPENE 
1111 ~//LL TRJCHLUROEtHENE(TRJCHLURUETHYL~N~) 

" BP:NZENE 
110/L D1BRD~QCHLDROMETHlNE 
'u'~ 11LL lft,3•JRlCHLORO!tHA~t 

" C 8•1t •OJCHLOROPROPENE 
IIG/L 2•CHLOH0tTHYLVJNYL EtH~R 
IIG/L BIIOMUFOR~ 
IIGIL' ltlt2t2•TETRACHLDROETHANE 
UG/L tr.t~AcHLUROF.TH~NEt1ETAACHLURUE1HYtEN~) 
IIG/L TOLllt:NI: 
IIGIL CHLOHOBE~Zt:~E 
IIG/L lTHYL bto:NZt:NE 
IIG/L M•XYUN! 
II GIL O'P•IYL!Nf: (NIXED) 



• 

06114115 

SA~PLE AND ANALYSIS MANAGEMENT IYITIM 
I':Phii'Sn.r.RIG IV 
lTHENI fi!ORGU 

PURGEABLE ORGANICS ANALYSIS, MJIC 
Nlfllll 

SAMPLE NOel 15C6214 

PROJEGT NOAI 15•041 PROGRAM ILEM!NTI NSF 
~¥¥e~~Ar~UY~~fo:ooD PI!DMDNTSTAtll NC 

llftll~"sll~IAN8=&ic~;&2Joe 

l AMPL! CDLLF.CTJONI STAAT DAT!IT,~E Ot/gl/15 
AMPLE COLLECT ONI STOP DATI/T Ml 00/ 0/00 

COLLEeTEO BYI B HANSEN Rr.CEIV!D FRDMJ 
lAMPL! RECIDI DAT!,ITIM! ft0/00/nO REr. D BYI 
IE A LEI\ I 

CHEMIST I 
ANALYTICAL MITHODI 

• 

CASE NOfl J454 ORG SlMPLf NOI D4646 JNORG lAMPL! NO,I MDA415 
~8:1::8, ~::g::J8:11VC3A~I&I~,i ~~lko" 
IR!MAAICI 
RIMARICI 
lAMPL! LDC VERIFIED IYI PLB DATA YIRIFIID Btl JNT 
eedEMARICS .. • 
THIS DATA HAl NOT BEEN SUAJrCt!D TO A OC R!VJ!W, 
DATA SHOULD IE LIMITED TO SITE 8CREINJNG. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... rontNDTEI!••• 

•A•lVERAG! VALUE eNA•NOT ANALYZED eNAI•JNTERFERENCES 
eJ•!ITJMATID YALUr. •N•PRIIUMPTT&E !VID!NCE OF PR!IF.NC! OF MA,£PJAL 

•K•ACJUAL VALUE II KNOVH '" Rl FSf THAN VALUE GIVEN 
:&:Ait~nAl1&ai llaf!R~g JGR"Iu,R~oJrDrn~,,~!L¥fi,GI~~=~A u 

THE MINIMUM DltiCTION LJNITa 

R!&ULfl 
t!IU 
!Ill 
!Ill 

~~ 
!Ill 
!Ill 
NA 
Nl 
IOOJN 
4J 

•••••AilLYTICAL ME8ULTI••••• 
INI UG/L CO~POUND NA"E 

ACF:TONP! 
"ETHYL ETHYL KEtONE 
r.AAB~N D1SIJLFIDE MET BUTY KEtONE 
M
11

ETa ~ ISal&ttL KITOII 
TYAdE 

VINYL lCP.:Tltfo: 
n CHLOROOJFLUORUMETHANE 
FLUOROTRICHLOMDMETHANE 
PROPENE 
l UN1DINTJfiED COMPOUND 

:. 



•• 
SAMPLE AND AN&tY~!S MANAC~MtHT SYSTEM 

!PhESn~,REG IV 
A'l'H!NS CiEORGU 

06/14115 PURGElBL! ORGANICS ANALYIIS, MIIC 
WAtER 

SAMPLE NOal 85r6215 SAMPLE TYP!I MONWL 

PRQ,JECT NOal U•048 PPOGRAM J!:J,EMENTI NSF 
IOUAC~I SOutHf ~ODD PIEDMONT 
CITYI WILMING ON STAT!I NC 

lla~~~Ns~l~tAN1~&i0~7~2lon 
SlMPLr. COLLFCTJONI START ~ATE/T1M'- 01/01/15 
IAMPLr. COLLf.CTIONI STOP ~ATI!:/TJMF. 00/00/00 
COLL!C~fD BYI 8 HANSEN . R!C!tVF.D FPOMJ 
SAMPLr. AEClnt DlT!,/tiM! 00/00/00 RF.~ D HYI 
SEALED I 
CHE141STI 
ANALYTt~AL METHODI 
CABr. NOft JC54 ORG Sl~PLF. HOI ~4~41 !~O~G SAMPLE NOel MDA4t6 
CONTAlC LARORATDRY(ORCANIClt URTL 
CONTHACT LARORATORY(JNOAGlNJC)I WILSON 
REMARk I 
REMARK I 
SAMPLE LOG YF.RtriED ~YI PLB naTA Y!RlfiED BYI J~T· 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• I 

•••II'OOTNOTES••• 
•&•AVERAGE VALUE •N&•NOT ANALYZED •NAI•!NT~RrERENCES 

·~·F.STIMAT!D l&LUr. •N•PRrsnMPT1VI!: rviD!NCE OF PRI!:SI!:NC! OF MATERIAL 
•K•ACIUAL VA UE IS K~OWN TO ft! Lf.SS THAN VALUE GIV!N •&·•c UAL VALUE 1s ~NONN Tn Rr. GREATER THAN vatur. atv£~ 
e •ItA r.RUL lUI NALYZf!D rnA HilT NOT D!!!CTEDe fH! MU .. BER 15 

THr MINIMUM DIT!CTION tl~IT. 

HF.&IILfl 
500 
t.ll 

9~ 
511 
511 
511 

~-u 
JJN 
lOOJN 

•••••ANALYTICAL RESULTS••••• 
INI UG/f, COMPOUND ~IMF. 

lC!TONF. 
~ETHYL ETHYL ~'-TONE . 
CARBON DI&ULFIDt: 
METHYL BUTYL K!fDNE 
METHYL IS~HUTYL KETONE 
ITYR!NF. . 
VINYL lCF.TlTE 
ntCHLUROOJFLUORO~£THANF. 
FLUO~DTMlCHI.ORDM!tHANE 
CHLORDNETHYLP"DPAIIF. 
PROPI:IIP: 

• 



• 
SAMPLE AND AN.tYSIS MANAGEMENT SYSTEM 

FPAe!SDa.R!C IV 
ATHF.NS liF.ORCIA 

06114115 PURCEARLE ORGANICS ANALYSIS, MISC 
WATER 

SAMPLE NOel R5~6276 SAMPLE TYP!I MON~L 

PROJE~T NOAI 85•048 PROnRAM !L!MF.NTI NSF 
SDURCLI SOutHf WOOD PIEDMONT 
CITYI WILMING ON ftTAT!I ~C 

lla~~~"s~l~tA"':&ic~;~2lor 
IA~PLF. CDLLrCTIONI StART PAT~ITIMF 0

00
li

1
0
0

7
0

1
1

nl5
0 IAMPLF. COLLECTIONI STOP bATE/tiM! 

COLLECTFD fYI B HANSEN· RECEIVED FRROcMfn '8AMPLF. REC 01 DAT!,ITIMl ftO/Oft/00 E 
BEAL!PI 
CHEMIST I 
ANA~YTICAL M!THODI 

Bll 

• 

CASE NOfl 1454 ORG 8AMPL'- NOI nt648 I"ORG SAMPLE Nn.a MDA417 

S8=~=:~, ~~=s=t~H=I(VC3A~I~l~,, ~~l~o" 
A F. MARK I 
II!Mli'kl 

IAMPLr LOG V!Rirlr.D BYI PLB nATA V~Rifi!O BYI JWT 

•••R!MARIIS .. • 
THIS DATA HAS NOT BEEN SUAJECT!n TO A OC REYJIW 1 DAT' SHOULD 8! LIMITED TO IITP. SCA!!N1NG, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••rontNCTEft••• · 

IA•AYERAG! VALUE I~I•NOT ANALYZ!D tNAI•lNT~AFERENCES 
•J•!STtMATED VALUE IN•PR!SUNPTIVF. !VIDF.NCE or PR'-BlNCE or MATtRIAL 

•K•AC UAL va~u~ I' KNOMM ro R! ~r.ss THAN vaLUt GtV~N 
:&:A~,.~~~Al•u~ aDaf;~~~ JR .. "Iulf"~aJED!I~nr~!'·¥~!1.iA~~=t:R u 

T~! MfNIMUN O!f!CTION Ll"lfa 

RF.SULTS 
}goo 
511 

lou ou 
II 

511 
NA ... 
90.JN 
JOtJN 

•••••ANALYTICAL Rr.SULT&••••• 

IN~ UG/L COMPOUND NAME 
A !fOb! M THY ETHYL KETONE 
C RBO IJISIILf'JOE 
METHYL BUTYL II!TONr. 
NETHYL ISnAUTVL K~TONE 
STYR!HF. 
VINYL ACfTlTf: 
OICHLOIIODJFLIIOAU14t:THANE 
rl.IIUROTRJCHLOifOMP:THANt: 
PROP!NF. 
l UNID!NTJrJED AROMATIC CQHPOUNIJ 

• 



• 

06114115 

SAMPf,E AND lNAf•YSfS MANAGEMENT SYSTE14 
EPhFSOtR!C IV 
ATHENS li'ORCIA 

PURGEIBLE ORGANICS ANALYSIS, MISC 
WATER 

PROJECT ~OAI 85•n4~ PROGRAM !tiM!NTI NSF 
SOURCF.I SOuTHf WOOD PIEDMONT 
CITYI WILMINC ON STAT!I NC 

ltaJI¥"sll¥t&N8=Gi0~7~2Jor 
SIMPLF: COLL!CTJONI STAAT OAT!/T114F nt/07185 
SIMPLE CDLLFCTIONI STOP DATE/TIM! 00100100 

COLt!CTEP BYI B HANSEN R!rEtV!D FAOMI 
SAMPLr PE~'DI OIT!1 /TIM£ no10010n REC'D H~l 
S!AL!Ill 

CHEMISTt 
ANALYTICAL 14!THODI 
CASF. NOfl ]454 ORG SlMPLr. NOI 04~45 INORG SAMPLE NOel MDA414 
CONTHAC LARDRATORY(nRGIMJCfl U~TL 
CONTRACT LIBDAATORY(IWDRQIM C11 WILSON 
A!MIRKI 
R!MARKI 
SIMPLE LUG VERIFIED BYI PLR OITI VEAIFIID BYI JWT 
IIIR!MAPI(Stll 
tHIS naTA HAS NOt 8!!N ft"RJ[CTr.n TO A QC R!YI!Me 
DATI SHOULD BE LIMITED TO 8ITF. 5CRI!NING. 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... rnntNOTI8tll 

tl•AVERIC! VALUE tNA•NOT INILYZFD tHII•INTr.RFERENCES 
IJ•F.STIMIT!O VALUE IN•PR!SIIMPUVr. PYIDP!NCJo: OF PNF:8P:NCE OF MATERIAL 

tl•ACTUlL VALUE JS KMOMN TO R! LESS TH~N V,LUE GIY!N 
IL•lCTUAL VALU! a KNOWN TO R! GAF.AT!R THAN VILUF. GIVEN 
IU•MA!F.RUL WAS ANALTZ!D PnA 811! NOt D!,CT!Ile THE NUMBER JS 

THF: MINI~UM DET!eTJON' LIMIT. 

~F.SULTS 
tljU 
511 
Sll u 
511 
511 ,.. 
Nl 

•••••ANALYTICAL RF.SULTs••••• 
INI UG/L COMPOUND NIM[ 
~Cf.TDNF. 
N!THYt ~THYL KF.TONr. 
CARBON Ut5ULtlP~ 
METHYL ~"TYL KETONF 
MF.THYL IS~BUT~L K!TON~ 
STYRENF. 
VIH~L acr.ran 
OlCttLOROOJfLIIIJ~rJMETftANF. 
F UORDT~ICHLDROMr.THAr.~ 

•\ 
\ 



• 

06/14/15 PUAGEABLE O~GJNJCS ANALYSIS, ~ISC 
NATI~ 

SAMPLE ND 1 1 15C6270 SAMPLE TYP!I "nNWL 

PROJECT ~Dal 85•048 P~OGRAM !L!~~Nfl NSF 
IOUAC'-1 8DuTHf WOOD PJEnMnN? 
CITYI NILMING ON STATEI NC 

l~a~l~"sll¥tA"s:ci•~;gl1oa 

11:~~~ 88~t~~'l8~l ~~~=' Gl~~~~~=~ gA~g~~~g 
COLL!CTEn KYI B HANSEN ~ECIIY!D FRDMf 
SAMPLE R!C•na DAT!,/TIM! 00/0n/OO RIC D RYI 
SEALED I 
CHE~ISTI 
ANALYTICAL NF.THDDI 

• 

~a~J~:gf't1~g:,,s:irftfta:~Jc~~~ n3~,l, INORG SA~PL!· Nn,a MDA419 
CONTRACT LABDRATORYCINORCANIC)I NILSON 
REMAR~I 
RENA A~ I 
lAMPL! LOG VERIFIED BYI PLB naTA V!RIFI!O RYI JNT 
IIIRIMAPKSIII 
tHIS naTA HAS NOT BEEN SUBJF.r.Tr.O ?0 a QC RF.VIF.W, 
DATA SHOULD BE LIMITEO TO SITF SCAI!NING 1 

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

R'-8ULTS 
15U 
511 
IOU 
IOU 
511 
511 
511 
NA 
Nl 

•••••ANALYTICAL M~SIILTS••••• 
INI UC/~ COMPOUND NAME 
ACF.TDN~ 
NtTHYL ETHYL ~F.tONF. 
CARBON D SULFIDE 
M!THY~ BUTYL ~!TONF. 
METHY ISOBUTYL JETONE 
STYR! '-
VINYL ACETA!~ 
D CHLORODIFLUUROH~THANE 
FLUOROTRICHLOMOMETHANE 

• 



• 

06114/15 

SAMPLE AND ANALYSIS NANAG!H!NT SYSTEM 
F.PhP:SO tll!C IV 
ATHENS ~F.O!tGU 

PRO.Jli.:CT NO" I A5•0U PROt:RAM EL!NF.NTI NSr 
IOURCFI IOuTHf WOOD PIEDMONT 
CITYI WILMING ON STATEI NC 

~~a~~~Nall~I&Ns=c;R'i~2JOG 
SAMPLE COLLECTIONI START DAT!/TJHE Ql/07/85 
SAMPLE COLL!CTIONI STOP DATI/TIM! 00/00/00 

COLL!~T!D Bll 8 HANSEN R!CIIV!D FROMf 
·SAMPLr. R!C'DI DAT!,/TIM! 00/Q0/00 ~!C ~ Rll 
SEAtED I 
CH!NISTt 
ANALYTICAL M!THODI 

• 

CAS! NDfl ]454 DRG SlMPL~ NOt 01656 I~ORn SAMPtE Nnet MDA4tl 
CONTRAC LARORATORY(ORGANIC)I URTt 
CONTRACT LARORATO~I(INORGAHICll WILSON 
RF.MIRIC I 
REMARK I 
SAMPLE LOG VERIFIED BYI P~B ~ITA VERIFIED All JkT 

•••REMAJUS••• 
THIS ~ATA HAS NOT IFEN SUBJECTED TO A QC REVIEWe 
DATA SHOULD 8! LIMITED TO SJTF. SCREENING• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.. eFOOTNDT!~eee 

•A•AYERAGE YILUE •Nl•NOT lMALYZ!D eNAI•INtP:RFERENCra 
eJ•F.STIMATED VA~Ur •N•PRESUMPTIVP: !VID!NCI OF PRESENCE OF MATERIAL 

•K•ACTUAL vatu Ia KNOWN TO BE LESS THAN VALUE GIYEN 
•L•ACTUAL VALU a KNOWN TD RE GREATER tHAN VALUE GIVEN 
•U•MAT!RUL WAS UALY!rD FOR BIIJ NOT D!TFCTt:D, THE NUMBt:R IS 

THE MINIMUM DlfEeTION LIM T, 

RFSIILT8 
l!JU 
511 
511 
IOU 
tnu 
!JU 
511 
Nl N. 

•••••ANALYTICAL ~[SIILT&••••• 
INI UG/L COH~OUND NAME 
•cnnNr. 
H~THYL ~THYL ~F.TOhE 
CARlSON DtsllLr!Dt: 
METHYL HUTYL ~!TONE 
METHYL ISORUTIL KEfON! 
8TYREN! 
VINYL ACP:TATP.: 
ntr.HLOROnJ'LIIIIRUHt.:THA .. E 
FLIIURUTtiiCHLORDMETHANt: 

• 



•• 
SAMPLE AND ANALYSIS MANAG!~!NT SYSTEM 

rPa.EinLPrG I' l!H!N l:iF.O .. G A 

06/14115 PURG!ABLE ORGANICS ANALYSIS, ~JSC 
VU!R 

SAMPLE N0 1 1 ISC626A SAMPL~ TYP!I MONWL 

PPDJECT NO~I 85•048 PPOGRAN !L!M!NTI Mar 
~?~~~!~~f~~:~fo=DOD Pl!OMONTSTATII NC 

fJa~~~"sll~tAN8=~i8~7~lloA 
SAMPL'- r.OLLFCTfONI START OATr./TIMF. Ot/01/15 
SAMPL! COLLFCT ONI STOP DATE/TIM! 00/00/00 
CI1LL£rTF:ll dY I B tfAt.SEN I'EC!l'VP:P fftllM f 
SAHPLF. RECIPI DAT!,ITJMF. 00/00/00 A~C D 
SUL!na 
CHEMIS'Tt 
ANA~VTICAL ~ETHOlll 

BYI 

• 

CASr NOfl J454 ORG SAMPL'- NOt PA494 INORG SAMPLE NO,t ~DA420 
CDNTAIC Ll~ORATORY(OJtGANICJI URT~ 
CONTRACT LA~UHATORY(INDAGIN Clt WILSON 
AF.IIIARMt 
A! .. AIUrt 
SA~PLr. LUG VF.Mirl!D IYI PLB PATI VERIFIED BYI JWT 
IIIR!MlJtiiSIII 
THIS PATA till MOT Rt:r.N SIJJtJF.«:TEn TO A QC R!YJ£W, 
DATA SHOULO 8! LIMITEP TO SITF. SCR!!NINr., 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
tttFOOTNOTE~t .. 

IA•AYERAGE YALU! INA•NOT INALYlrD INAJ•INT'RFERENCF.S 
tJ•!STIMATED VALU! IN•PA!IUMDTIVF. IYIDEN~E OF PR!IfiCI Dr MAfiAilL 
tiC•A~TIIAL YALUF. IS KNOWN tn R! Lr.~s THAN VALUE GIVF.N 
tL•A~~UAt VALUE IS KNOWN tn ft! GREATER THIN VALUE GIVEN 
IU•MA !k1AL ~AI ANALYZ~D FOR ftiiT NOT D!t!CTEDe THE NII~BER TS 

THr. MINIMUM D!T!CTJON LIMIT. 

RP!SIILTS 
15U ou 
511 
IOU 
tOU 
511 
511 ... 
NA 

••••-ANALYTICAL R!SULTStt••• 
JNI UG/L COMPOUNU NAkE 

ACF.TONE 
MF.THYL ~TNYL littON! 
CJIIHON DUIILFJnt: 
MtTHYL BUTYL ~EtO~! 
~ETHYL ISOBUTYL KlTONE 
STYAP.:NF. 
YfNYJ, ACF.Ut•: 
n CHLOROOJFLUDRO"tTHANE 
FLUOROTRICHLOROMETHANE 

• 



• • 
SAMPLE AND ANALYSJ8 HANAGE~ENT SY&TEM 

!P-•FSDtlt!G IV 
ATHENS liF.OJIGIA 

06/lf/8!1 EXTRACTABLE ORGANIC ANlLYIII 
WlTIR 

SAMPLE NO,I 85C6214 SAMPLE TYP!a MONWL 

PROJECT NDal 85•041 PJIDGAAM IL!M!NTI 
IDURC!I IOutHf WOOD PIEDMnNT 
CITYI WJLMING ON STATII NC 

NSF 

l tATION I D I SWP•GW•t 
ToR ' a IrioN Noa J702Joc 

lAMPL! COLLr.CTIONI ITAIIIT OlT!/TTME Ot/07/15 
IANPLI CDLLICfiONI STDJ nATI/Tt•r. 00/00/00 
COLLECTED BYI 8 HlNSr;N. RICIJY!D FJIO~f 
IAMPLI.AEe•ol DlT!/TJME 00/00/00 REC D BYI 
I !ALEDa 
C:H!MIS'I' I MH" 
ANALYTICAL MITHODI 
C:AS! NO I Jt54 QRQ SAMPLP. MDI D4fi46 
C:ONTAacf LAR0RATOAY(ORGANie)a O"tL 
CONTRACt LABORATORY(tNDRQAliC)I -ILION 

INOAG IA~PLE NO,I MDA41S 

REHAIIICI 
RI!MARKI 
SAMPLE LOG YERJFJ!D BYi PLB DATA YIAJFIED BYI 

•••AIMAIUtS .. • 
THf1 DATA HAl NOJ liEN SUBJ!CTin TO A QC ltEYJEN, 
Ol A SHOULD BE L MIT!D TO liTE ICIIIINING, 

JWf 

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

III!SULTS 
A~u 
1 tU 
!Ill 
!Ill 
!Ill 
!Ill 
!Ill 

lnu nu 
!Ill 
!Ill 
!ltl 
!Ill 
!Iff 
!Ill 
IOU 
!Ill 
!Ill 
IU 
!I,, 
!Ill 
!Ill 
!Ill 
!Ill 
!Ill 
!Ill 
!Ill 
!Ill 
!Ill 

slgu nu nu 
nu tnu 

511 
Sff 

IIIU nu 
" !Ill 

Ill 

lou nu nu 
In 

II 
•••rDOTNDT£~••• 511 

•A•lYfJIAG! VALUE •NA•NDT ANALYZID •NAJ•INT~RFEA[NC~S Ill 
-.J•EIT MAUD VALUE •N•PR!IIIMPUYE !UD!NCE OF PRJI:SFNC! OF NATEIUAL !Ill 

•R•lCTUlL VALUE IS KNOWN TO Rl L!SS THAN VALUE GIVEN !Ill 
•L•AeTUAL VALUE II KNOWN TO R! GJI!lTIR THAN VALU'- GIVEN 511 · 
•U•MAT!RJAL MAl ANALYZ!P rn11 811! NOT D!T!CT!D, THE NIIMBER TS tnU 

THE ESTIMATED MtNtMIIM QUlNTITATIDN LIMIT, !Ill 
!Ill 
I tU 

• 
•••••ANALYTICAL RESULTS••••• 

UUTS 
ns~t 
UG/L 
UG/L 
H8~t 
II GIL 
UG/L 
II GIL 
IIG/L 
UG/L 
UG/L 
UG/L 
UC/L 
IIG/L 
UC/L 
38~t 
liC/L 
IIG/L 
II GIL 
IIG/~ UG/ 
UG/ 
IIG/L. 
II GIL 
II GIL 

"s'L U /L 
II /L 
UG/L 
UCUL 

Hi~t 
38~t 
H~~t II /L 
II /L 
UG/L 
II GIL 
UG/L 
UG/L 
II GIL 
Hi~t 
UG/L 
II GIL 
IIG/L 
UC/L 
IIG/L 
UG/L 
UG/L 
Ui/L 
u~~t 

CDMPOUIID 
N•NITROIODIMETHYLAMINE 
1t2•DIPHINILHYDRAZINI/AZOB~NZI~! 
IENZIDJNI 

1
1 J•DICH~OMDB!NZENE 
t4•B CH nRnar.NZ!NE 

12• CH OROBENZENI 
B Bf2•CHLnRnETHYL) ETHER 
H X CHLOAOETHAN! 
BIS(2•CHLOROJSOPROPYL) ETHER 
N•NITROSODI•N•PROPILAMINE 
HITROBENZP:N! 
H!XACHLDROBUTADIINI 
Al~A.HI~I~~LORD"INZ!NI 
BJICJ•cHLOROEfHDXYJ METHANE 
l DPHDRON! 
H!XlCHLSRnCYCLOPENTADIENE (HCCP) 
2•CHLDA NAPHtHALINI 
ACENAPH'I'HYtr.NE 
A('!ftAPHtHENI! 
DIMETHYL PH'I'HlLlTE 
2t4•DINITROTOLU!NE · 
2t6•DINI1AOfOLUF.NE 

'4•CHL0R0PHENYL PHENYL ETHER 
FLUORENE 
DI!'I'HYL PH!HAtATI . 
N•NITROIODIPH!NtYAMIN!/OlPH!NILAHIN! 
HEXACHLDROBF.NZENI (HCft) 
4•1110MOPHINYL PHENYL EtHER 
PHENANTHRENE 
AltHUC,NP: 
DJ•N•IU ILPHtHALATE 
~~K~CI"'"r:u 
IIJ,IL BUT'L PHTHALAtE II •EJHY HIXYL) PHtHALAT~ 
B!N lA AM HRAC!NE 
Cltlt £NE 
ltl •D~eHLORDRENIIOINE 
Dt•N• ! PHTHA TE 
B£NZ09 ~~0/0R ~~fLUORlNTH~NK 
RP:N!oia AND/OR KSFLUDRANTHENE 
B!IIIO•l•PYR!tiE 
INDEND 11'j'J•~D) PYRENE DII!N!O 1 JAN HAACENE 
BP!NZDCG JJ F.RY EN! 
2•CHLOAOPH!NOL 
2•NJTROPH!MDL 

'~~=~0~M!fHYLPH!NOL 2,f• iCHLORDPH!NOL 
2,4~ •tRICHLOROPdEHOL 
f•C"LDRD•J•NETHYLPH!NOL 
2t4•DINITRDPHENOL 
2•"'-fHYL•4t6•DlNITAOPH!NOL 
PFNtACHLORoPH!NOL 
4•NITROPH!NDL 



• 

0111411!5 !XTRACTARL! ORCANIC ANALYSIS 
MATER 

SAMPLE ""•' 85C6275 SAMPLE TYPEt MONWL 

PPDJECf ~0 t 15•041 PPOCRAM ELEM£NTI NSF 
SOUPCP.t softYHf WOOD PIED~nNT 
CJTYI NILMING ON JfAT!I NC 

IJftll~"all~IAN8=~iG~iK2lOO 
SAHPLr r.gtLFCTJONI START DATJITI~E ftt/07115 
lAMPL! C LL!CT DNI ITDP OAT /TIM! 00/00/00 
COLLECTED 8Yt B HANSEN RECIIYID FRDMf 
S-~~Lr. ~ECIDI DATE/liME 00/00/00 REC D RYI 
SEALED I 
CHINIS'U MHB 
ANALYTICAL MITHODI 

• 

CASr NOtl 1454 ORG SAMPLP. NOI D46t7 INORG SAMPLE NOel MDA4t6 
CONTRAC LARDRATORY(DROANIC)t . UR!L 
CDNTRAC~ LARORAfORY(INOAGANIC)I WILSON 
RF.IURICI 
RP.MARXI 
IAMPLI LOG VERIFIED BYI PLB DATA VIRIFIED BYI JWT 

... RI!MAI'KI••• 
THIR DATA HAS NOJ BEEN SURJ,CTtn TO A QC REVIEW, 
DATA SHnUtD RE L MITED TO S TF SCRE!NIMG 1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
eeeFOOTNOTEse•• 

RESULTS 
ltiU 
NA 
It U 
!Ill 
!Ill 
!Ill 
511 
!Ill 

lnu nu 
!Ill 
!511 
511 
21JO 
511 
1111 
ti)U 
511 
!Ill 

~n 
511 
!Ill 

IV 
" 1111 

Ill 
5U 
~ft· 

l

ou nu 
ou nu nu 
tl 

1111 

'

RU nu 
" lUI 

!Ill 
ti)U 

lnu nu 
Ill 
!IIJ 
!511 

•A•AVERAr.r. VALUE •NA•N07 ANALYZED •NAI•I~T!RFEAENC!S 
•J•!S~I~AT!D VALUE eNePR!IIIIMPUVf! !VJD!Nt'E OF PRP.SFNCE Or MAY!RIAL 

•K•ACTUAt VALUE TS KND~N TD R! LP.SS HAN VALUE GtV'N 
•L•leTUAL VALUE IS KNOWN TO R! GRr.AT!R THAN VALU! CIVEN 
•U•MAT!RJAL WAS ANALYZFD rn~ ~IJT NOt D~TfCTEDe THE NUMRER IS 

sn 
511 
!Ill 
511 

THE FST MATED MINIMUM QUANTITATIOM LIMIT. 
li:IU 
511 

fYu 

• 
•••••ANALYTICAL RESULTS••••• 

UNITS 
II GIL 
IJG/L. 
liG/L 
II GIL 
II GIL 
IJGIL 
II GIL 
II GIL 
II GIL 
liG/L 
UGIL 
II GIL 
II GIL 
UG/L 
UGI~ UGI 
UGI 
II GIL 
UGIL 
UGIL 
liG/L II GIL 
UG/L 
Hi~l-. 
IIG/t 
UG/~ UG/ 
UG/ 
UGIL 
II GIL 
UGIL 
UG/L 
II GIL 
II GIL 
liG/L 
UG/L 
UGIL 
UO/L 
UG/L 
UGIL 
UGIL 

HgG~~L II I 
U I 
UG/ 
UG/L 
UGIL 
UGIL 
UG/L 
II GIL 
UGIL 
UG/L 
UG/L 
H8~t 

CDMPOU~D 
N•N1TRDSODIMETHYLAMINE 
lt2•DIPHENYLHYORAZIN~/AZUH~NZENE 
IS!:HZIDJJtl 

I,J•DICHLOROBF.NZENE 
•••DICHLOROBENZENE 
1 2•DICHLOR~BENZENI 8 8(2•CHLOROETHYLJ ETHER 

H'-XACHLOROETHANF. 
BISC2•CHLOROISOPRUPIL) ETHER 
N•NITRDSODI•N•PROPILAMINE 
NITROIIfNZ'-NE 
HtXACHLOROBIJTADIEN[ 
lJ2L4•IRICHLOROIINZENE 
II PHTH LINE 
MIIC2•C~LOROETHOlYJ METHANE 
ISOPHDRON! 
ArXACHLOROCYCLOPENtADIEN~ lHCCP) 
2•CHLDRDNAPHTHALENI 
lCINAPHTHIL!NE 
A I!IIAPHtH r. 
DiMETHYL ~THlLATE 
2•••DfNJ!RDTOLUENE 2,6•0 M TRDTDLU!NE 
4•eHLORDPHENIL fHIIIYL ~THF.~ 
FLUDRf.Nt 
DIITHYL PHJHALATI 
N•NITROSOD PHENLYliiiNE/DlPHENlLAMINE 
H!xAeHLn~nBENZEN! CHCftJ 
4•BROMOPHI!NYL PHIMIL EtHER 
PHEIIAIIJIRENP! 
ANTHRACENE 
DI•N•BU!YLPHTHALA!E 
FLUORAN!HIMI 
PYnN! 
BINZIL BUTYL PHTHALATE 
BIS( •E!HYLHEIIL) PHTHALAT~ 
BENZ (l)AN!HRACENE 
CHAJS!Nt · 
Jf) •DICHLOROBENZIDINE 
D eii•OCtYLPHfHALAtl 
IIIIZO(I AND/OR IC)FLUURANTH~NE 
B!NZO(I AND/OR K)FLUORANTHiNI 
IINZO•A•PYRENP.: 
IND!ND ~~~~~J•CDJ PYRENI DI&INZO ' ANTH~ACENE B'-NZO(G RILI!NE 
2•CHL01l0 HENOL 
2•NITROPHENOL 
PHENOL 
2•J•DJMttHYLPHENOL 
2 •D i" DAOPHENOL : I• R HLOROPH!HO 
f.cALo D•~•METHYLPHEkoL 
2,4•DINITAOPHFNOL 
2•M!THYL•4ti•DIN1TilOPHENOL 
PENTACMLORDPH!NOL 
4•.NITROPHI!NDL 



• 

06/U/15 EXT~ACTlBLE n~GANIC ANALYSIS vnu 

SAMPLE Nn.a 15C6276 SAMJLE TYPEI M~MWL 

PRnJtCT NOftl 15•ft48 PRO~RlM ELEM!NTI NSr 
~~¥e~~~tfSt:~fo=OOD PIIDMONTITAT!i NC 

liftll~"all¥tAN1=&iGii32JOE 
SAMPLE CDLLFCTIONI START DITI/TTMP. 01107/15 ' 
IANPLF. COLLr.CTIDNI ITDP nATI/TTMF. 00/00/00 
COLtE~TFO BYI R HANSEN R!~!TV~D FPOMf 
IAMPLF. RECIOI DATE/TIME 00100100 REC D 
I!ALEDI 
CHIMJSTt MHR 
ANALY~JCAL METHOOI 

RU 

• 

CAlF NOfl J•St O~G SAMPLr. MOl D4648 INORG SAMPLE NOel HDA417 
CONTRAC Ll~ORATORY(ORClNtC)I . URTL 
CONTRACT tABORlTORI(INOROANJC)I WILSON 
R!MUICI 
REMARICI 
SlMPLr LOG YERIFJID BYI PLB DATA VERIFIED BYI J~T 

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

RESULTS snu u 
t•u 
511 
Stl 
511 
511 
511 
1gu 
511 
511 

"'' Ill 
Ill 
511 
tnu 
511 ,,,J 

'" 5tl 
511 
511 
g.,7J ,,, 
511 
511 
o .. s 

t
2~u 
&' nrl 

tnu 
511 
511 

IIIU 
nu 

511 
511 
511 
tnu 
lnu nu 
511 
511 
511 
511 
511 
5fl 
511 
tnu 
5" 
!UI 
ttU 

• 
•••••ANALYTICAL RESULTS••••• 

liNUS 
IIC/L 
IIC/L 
UC/L 
II GIL 
II OIL 
IIC/L 
II GIL 
IIC/L 
liCit 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
UG/~ IIG/ 
IIG/ 
UG/ 
UC/L 
IIG/~ UG/ 
tiC/ 
II GIL 
II GIL 
II GIL 
UG/L 
II GIL 
UG/L 
II GIL 
II GIL 
HS~t 
IIC/L 
IJG/L 
110/L 
UC/L 
'JG/L 
II GIL 
II GIL 
110/L 

118~t 
II GIL 
IIC/L 
UG/L 
IIC/L 
UC/L 
IIG/L 
IJC/L 
IIC/L 
UC/L 
UC/L 
II GIL 
II GIL 
IJG/L 
II GIL 
110/L 

COMPOUND 
N•NITROSODIMETHYLAMINE 
lL2•DIPHENILHYORAZlN£/AZU8~NZINE 
BUZJDINI 

I
,J•DI~HLOROBENZEN! 
,4•01 HLOROBENZENE 

l
2•DI HLOROBENZENE 

8 812•CHLORntTHYLJ ETHER 
H X CHLO~OETHANE 
Hf8(2•CHLO~OSSOPMOPYL) ETHlR 
N•NITROSOOJ•N•P~UPYLlNINE 
NITROBt:NZF.NE 
H~XACHLO~OBHT.DIENE 
t 1 2~4•JRICHtORUJIENZEN! N P"TN L Nl . 
BJI(2•CHLOROETHOIY) M!THANt 
ISOPHn~Otilr: 
H!XACHLOJIDCYCLDPINIADIENE (HCCPJ 
2•CHLORDNAPHtNALIN 
l~l=t~Uial~l"1 . 

~
IMITHVL PNTHlLlTE 
t4•01HITROTOLUF.NE 
,6•01NITROTOLUr.hP.: . 

4•CHLOROPHENYL PHENYL tTHE" 
FLUOR!Nr 
DII:THYL PHTHALATE 
N•NTTROSODIPHF.NLilMih!/DlPHF.NYLAMINE 
H!XACHLDRDB'-NZ!N! (HCJI) 
4•BRO~OPH'-NYL PHINVL EtHER . 
PHENANTitlfEH! 
UTHRlCr.MF. 
DI•N•RUTYLPHTHlLATE 
FLUOIIlNTHEII! 
PYR'-NE 
BF.NZYL BUTYL PHTHALATE 
HISC2•ETHYLHEXYtJ PHTHALATE 
B~N!O(l)ANTHMAC!NI 
CHRYS£NE · 
lf]I•DlrHLORORENZIDJN! 
D •N•OCTVLPHTHALATE 
Rr.N!O(B AND/OR KJFtUORANTH~NE 
Hr.N!O(B AND/OR KJF UORANTHENE 
BP:NZO•l•PYRF.NE 
INDENO (1,2rl•CD) PYR!NE 
DIAr.NZDttrHJlNTHRACIN! 
BF.NZO(GH JPr.RYLENI 
2•CHLDROPHt:NOt. 
2•N1TROPHP.:NOL 
PHENOL 
2t4•DIMF.THYtPHt:NOL 
2,4•DICHLORnPHF.hOL 
2,t~••TRI~HLOROPHt:HOL 
4•CHLORD•l•METHYLPHENOL 
2,4•DINITROPHENOL 
2•MEIHYL•4,6•nJNJTRDPHENUL 
Pr.NT CHLOROPHENOL 
4•N JTRDPttF.NOL 



06114/15 

SANPL! AND ANALYSIS NANlG!~!NT SYSTE~ 
f:PleP:SntRIG IV 
ATHENS co!nRGIA 

r.XTRACTA8LP: ~ROANJC ANALYSIS 
MUIR 

SANPL! N0 1 1 ~~C627J 

:Gfi~~~J =~GJHfA5w83K PI!D~~2~RlN !LEN!NTI N&r 
CITYI WILNING ON ITATEI NC 

STATION I D I &WPeGWe5 
ITO~!~ &TlTfON NOI J702JOF 
lAMPL~ CDtL,CTIONI ~~aRT DAT!/TJMF Ot/07/85 
IAMPLF- CDLLF.CTIDNI 8TDP DAT!/TIMF 00/00/00 

CDLLECTF.D BYI R HANSEN RECEIVED FROM' 
SaHPLP: RECIDI DATE/TIME 00/00/00 REC D. RYI 
SEAtED I 
CHEMISTI NHA 
ANALYTICAL METHOPI 

• 

CA&! NOfl l454 nRC SAMPLF. NOI D4A4~ INOAn SAMPLE N0 1 1 MDA4t4 
CONTRAC LARORATDRYfORGANIC'I U8Tt 
CONTRACT LARORAT~RYfiNORGANIC)I NIL~ON 

REMAIIIC I 
RI!!HAAKI 
IAHPLr LOG VERIFIED BYI PLB DATA VERtrttn BYI JWT 

•••REMARKS••• 
THI~ DATA HAl NDJ BF.!N SURJr.CT!D TO A OC RP:VI!~ 1 
DATA &HOULU BE L Mlt!D TO Sit! SCRIF.NINGe 

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

• 
•••••ANALYTICAL RESULTS••••• 

""lzs IIG/ 
UG/L 
UG/L 
IIG/L 
IIG/L 
IIG/L 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 
II GIL 

'IJG/L 
II GIL 
IIG/L 
IIG/L 
UG/L 
IJG/L 
UG/L 
II GIL 
IIG/L· 
II GIL 
IIG/t IIC/ 
IIG/ 
IIG/L 
IIG/L 
II GIL 
II GIL 
II GIL 
UG/L 
IIG/L 
II GIL 
UCi/L 
II GIL 
II GIL 
UG/L 
UGIL 
II GIL 
II GIL 
II GIL 
II GIL 
UG/L 
UG/~ UG/ 
IIG/ 
UG/ 
UG/L 
IIG/L 
II GIL 
IJG/L 
IIG/L 
tiCi/L 

COHPOUttn 
N•hltRDSOOlMETHYLAMlNE 
lt2•DIPHINVLHYDAAZINE/AZUMLNZINE 
UNUOINf 
l ,J•OICH OROB!NZ~NE 
,4•DICH~OROBENZENI 

lf2•DICN OMOHF.NZEN 
B IC2•CH ORO~THYLJ ETHER 
HEXACHLOROETHANF. · 
BISt2•CHLOROJ80PROPYLJ !THlR 
N•NITRDIOni•N•PAOPYLAMlNE 
NITROR!NZ£Hr. 
Hr.XACHLO~OMUTADI!Nl 
1~2~4•TR CHLOROftENZEhE 
N PHTHAL NE 
Bl8f2•CHLOROETHOIY) METHAN~ 
l&OPHilRONE 
Hr.xaCHLO~OCYCLOPENtADI~Nt (HCC~J 
2•~HLORON~PMTHAtENI 
ACENAPHTNYtr.NF. 
A~FNAPHTHP.:NI'! 
UIM!THYL PHTHALATE 
2,4•0INITRO!OtU~Nr. . 
2,6•01NITROTOLUENE 
4•CHLOROPHENVL PHF.NYL ETHEH 
FI.UOAENF. 
DIFTHYL PHTHALATE . 
H•NITROIOOJPHF.NL1ANIN!/DlPH!NYLAHJNr. 
H!XACHLO~OBF.NZENI (HCA) 
4•8ROMOPHP:NYL PHINVL !!HER 
PHF.NANTHRP:N! 
ANTHRACENE 
DI•N•AUTYLPHTHALATI 
Ff,UORANTH!NE 
PYP'!NE 
B!NZJL BU1lL PHTHALATE 
HISC •ETHYLHEXYLJ PHTHALATE 
HP:NtOCAJANTHRACENE 
CHRYI!N! 
lfJI•DICHLORORENZJDIN! 
D eN•OC!JLPHTHALATI 
Br.NZD(8 ND/DR KJ,LUORANTHE~E 
H'NZOfB ANU/OR KJFLUORANTH~NE 
Rr.NZO•AttPYH!NF. 
INDENO ll•asl•~DJ PYR!NI!! 
Cl=la~g",s,,A~t~=~c!N! 
2•CHL0ROPHt:NOL 
Jif~'~f.OPHENOL 
2•4•0IM!THYLPHENOL 
2,4•DICHLOROPHENDL 
2,4~6•fRJrH~OROPHENOL · 
4•CHLORO•l•METHYLPH~NDL 
2,4•DJNitROPH~NOL 
2•M!THYL•466•0INITRDPHE"OL 
PENTACHLOR PHENOL 
4•!tiTPOPHr.NOL 



•• 
SAMPLE AND A~ALY81S MANAGEMENT SYST!M 

I:PleP:SilLRF.G IV 
lTHENII Ci!DRGU 

0611411'5 

lAMPL! NOel 1'5~6270 lAMPL! TYP!I ~DNNL 

PROJECT NDAI ''•048 PROGRAM ELIM!MTI NSF 
IOURCF.t anuTHf NODP PtEDMnNT 
CITYI MJLMJNG ON llfATEI NC 

IIAJl~"si&QtAN1:Gi1~;g&,o-
I ••,LE CSLL!CTJONI IJIRT natri'J"' Ot/07/8'5 · AMPLE C LL!CTJONI DP DATE/! M~ 00/00/00 
COLLECTED BYI 8 HANSEN 
IIANPLP: AEC'OI DATE/TIME 
S!At.tDI 
CH!141STI NHA 
lNALYflCAL METHODI 

RECEIVED FRDMJ 
00/00/00 REC D BYI 

• 

~a=,R:g,•tf:8:.,g:~ ftA~:~fc~~· or.~~l JNORG Sl~PLI NOel MDA419 

~ONtRlCT LARDRlfORY~lNORGANJC)I WILSON 
R!HaRill 
REMAIUlt 

SAMPLE LOG VrRtri!D BYI PU naTA VERIFIED ~YI J~T 

•••IU:MAPKS••• 
THIS OATA HIS NOJ RFF.N SURJFC~r.n TO A OC RtVJfW, 
DATA SHOULD BE t MITED fO Slf! SCRIENJ~G. 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 
, .. FOOTNOTES••• 

•A•lVFRAnE YCLUE 1Nl•NOT ANALYZ!D eNAI•INTERFERENCV.S 
•J•E&TIMATED ALU! •N•PR~&UMPTIV! 'VtPF.NCE OF PA~SFNCE OF MATERIAL 

•J•ACTUlL VA~UE tS ~MOWN TO ftl tP.&S THAN VALUE CtVr.N 
•L•ACTUAL VALUE IS kNOWN tO "! GRF.IT!R !NAN VltUP. GIVEN 
•U•Mlt!RJIL liAS AULJZ!D rnR 1111! NOT DP:,C:'U:De TH! NUMBER 18 

THE !STtNlt!D MtNtMUM QUlMTlTAttON LIMITe 

AEIIULTS 
tnu u 
1 t u 
!11 
!IIJ 
51.1 
511 
511 

lnu nu 
51.1 
511 
'511 
511 
!Ill 
511 
tnu 
511 
511 
1111 
!Ill 
'511 

'" 511 
!II 
511 
511 
511 
SIJ 
511 
511 

lnu nu nu 
tnu tnu 
!II 
511 
liiU 
5tl 
!Ill 
'511 
511 

lnu nu 
tnu 
511 
!UI 
511 
511 
511 
511 
!511 
tnu 
511 
511 
uu 

• 
•••••ANALYTICAL ~E8ULTS••••• 

uNrzs IJCI 
II GIL 
11~/L U /L 
U /L 
U IL 
UC/L 
UGIL 
UG/L 
UGIL 
UG/L 
US~t 
II GIL 
UGIL 
UG/L 
UG/L 
IIG/L 
UG/L 
UG/L 
UGIL 
UGIL 
UG/L 
UO/L 
UGIL 
UG/L· 
IIC/L 
UG/i' 
H8~t 
UGIL 
UG/L 
IIG/L 
IIG/L 
II GIL 
IIG/L 
UG/L 
II GIL 
IJG/L 
UG/L 
UG/L 
UG/L 
UG/L 
U8~t 
UG/L 
IIC/L 
UG/L 
UC/L 
II GIL 
UG/~ 
38~ 
UG/ 
IIC/L 
UG/L 
UG/L 

COMPOUND 
N•NITROSODlMETHYLl"INE 
lt2•DIPHEN1LHIDRAZlNE/lZOBlNZENE 
BI!:NZin~N! 

I,)•Dt HLOROBF.NI~"E ,4•D HLDROB!N lNi 
t2•D HLDRDB!N ENE 

BJ512•CHLORO!THYL) ETHER 
HEX CHLORDE!HINE 
BIS(2•CHLORDISDPRDPYL) ETH'R 
N•NlTRDSQni•N•PROP1Ll"lNE 
NtTIIDBENZ!N! 
H!XlC:HLOADBUTADll"l 
ll2'-4•TRlCHLORO H !~E 
N PHTHllo!NE 
BJ&f2•CHLDMOETHOlY) METHANE 
taoPHORONE 
H!XlCHLOROCYCLDPENTADI~HE (HCCP) 
2•CHLDRONlPHTHAtENI 
lCEMlPHTHYLENE 
AC:!IfAPHTHEN! 
DIMETHYL PHTHALATE 
2,4•DJMITRDTOLU!HE 
2,6•D NITROTOLU!NF. . 
4•CHL0RDPH!NYL PHENYL lTHER 
FLUORENE 
bi!JHYL PHJHALlTI 
N•N T~OSOD PH~NLYANJ~!/DlPHENYLAMIHE 
HEXACHLOROB!N~EM! (HCft) 
4•BRO~OPHP:NIL PHINtL EtHER 
PHP:NANTHRP.N! 
ANTHRACENE 
DI•N•AUTYLPHfHALATE 
VI.UOMINTHEN! 
PYIII!HE 
B!NZ~L BUTYL PHTHALATE 
BIS( •t:THYLHEXYL) PHTHALATE 
btkZ (l)lN!HRlCENE 
CHAfiEN! lfl •PICHLOROBENZlDJNE 
D •M•OCTYI.PHTHILATE 
B!NZO(I AND/OR KJFLUDRlHTH~Nt 
RP.NZO(I A~D/OR K FLUORANTHE"E 
lltlllOel•PYREMr. 
INO!NO 11'2tl•CD) PYRF.NE DJB!NZO rHJANfHAAC!H! 
RF.NlD(G llPF.RYL!H! 
2•CHLOROPHt:NDL 
2•NtTROPHF.NDL 
PHENOL 

1,4•DJNETHYLPHENOL 
•D IHLOROPHENOL :2 6• AI HLOROPHENOL 

4•CALD O•~•NETHYLPH!NOL 
2,4•DINIIRDPHENDL 
a•ME~HYL•4t6•DINlTROPHt:NOL 
PENT CHLOROPHENOL 
4•Nt RDPHENOL . 



• 
SAMPLE AND A~lLY~IS MANAGEMENT SYSTtM 

!Ph~an6A!G IV 
l'fHENI !OI'GIA 

06/U/15 !XTRACTARLE ORGANIC ANALYSIS 
NAt II' 

SIMPLE NOel I5Ct269 SAMPLE TYP!I MONWL 

NSF PROJECT NDal 15en48 PROGRAM ILIM!Nfl 
&ou•er.a &OuTHf WOOD PIEDMONT 
CITYI WILMING ON STlfll NC 

IIAil¥"all¥iA~8=&i"~i=2Joa 
lAMPL! CDLLr.CTIONI START PAT!ITJMF. 01107/15 
lAMPL! COLLF.CTIONI STOP DATIITTM! 00/00/00 

iDLLICtr.D fYI B HANSEN- RECEIVED FRDMf 
ANPLF. R!C 01 DAT!IfiME 00100100 A!C D BYI 
IALEna . 

CHENISTI MHI' 
ANALYTICAL METHODI 

• 

CAS! NDfl l454 ORO SAMPLE NOI nA65fi INORG SAMPLE. NOel MDA.ll 
CDNTRlC LlRDRlTORY(DRGlNICll . URTL 
CONTRACT LARDRATORY(INORQA81C,I MTLSON 
REMARK I 
RI!MARKI 
lAMPL! LOG VERIFIID BYI Ptl 1\lU V!RlrtiD BYI .twt 

**UEMAJtiCS••• THJS DATA HAS NOT R!EN SUBJECTED TO A OC REVI!We 
DATA SHOULD BE LIMITED TD Sttr SCRE!NINGe 

I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••POOTNOT!a••• . 

flti\UL!S tnu 

N~~u nu nu 
GU 

lOU tnu 
lnu nu 

ftU 
GU 
IJU nu nu 
IJU nu nu 
gu 
tnu 

11U nu nu nu nu nu nu nu nu nu 

lnu nu ou 
lnu nu nu nu 
•u 
GU 
OU nu nu nu nu 

l
gg 
nu nu nu el•AYERAnE VALUE eNA•~Df ANALYZED eNAI•INTF.APERENCES 

•J•!STIMA!F.D lALU! •N•PR!SUMPTiiE F.VID!NCE OP PR~SF.NCE OP MATERIAL 
ehAC'I'UAL Ya U! IJICNOVN tn "'- !DS THAN VALliE G1VF.N 

:&:A~UA~alA~~~ In~~~~~ JSR"~u Rr;A~EftE~~~~tX!L¥~!n~~~=ER u 
lnu 

I
~H nu nu nu 

IIU 
THE ESTIMATED MINIMUM QUANTITAtJON LIMITe 

• 
•••••ANALYTICAL RESULTS••••• 

UNITS 
II GIL 
II GIL 
H8~t 
HS~t 
P.S~t 
II GIL 
UGIL 
SS~t 
H8~~ 
~~~~~ II I 
U I 
UG/L 
H8~t 
us~~ 
UC:/L 
UG/L IIG/L. 
IIG/L 
IJGIL 

"I'L II /L 
IJ /L 
II /L 
IJG/L 
IIG/L 
II GIL 
ug~~ 

fsc1t 
UG/L 
UG/L 
II GIL 
UO/L 
UG/L 
UG/~· UG/ 
UO/ 
UG/ 
UG/L 
UG/~ UO/ 
UGI 
H8~t 
UG/L 
UG/L 
SS~t 
UGIL 

COMPDUhO 
N•NITROSODlMETHYLlNINE 
1~2•DIPHINYLHYDRAZINE/AZOBENZE~I 
81,,!&¥~=foAOBENZ~NI 

•4•DICHLORnBENZINI 

l
2•D CHLOROIENZlNl 

B S12•CHLnRDITHYL) ETHER 
H X CHLOAOETHAN! 
81S(2•CHLOAOISUPROPYL) ETHER 
N•NITROIODl•N•PROPYLAMlNE 
Mltii~BEIIZIEII! H'- l HLO DIU A IN . ~~~~ •JReCHL~R811NIEN! 
N '"I" thl BTIC •CMLOROETHDXY) M!JHAMt 
ISOP DRONE 
H'-XlCHLOAOCYCLOPINTADJENE CHCCP) 
2•CHLOAONlPHIHAL Nl 
ACENAPHTHYL!N! 
AC!NAPH'I'H!Nt 
DIMETHYL PH'I'HALAT! 
2,t•DINITROTOLUEME · 
2,6•DINITROTOLU!-E 
4•CHftOROPHENYL PHENYL ETHER 
FLUO EN! 
DIET YL PHJHALATE 
N•NifROIOD PHENtYANINE~DIPHENYLAMINE 
H!XlCHLOADBr.-ZENf (HCA 
4•,ROMOPH'-NYL PH NYL E H!A PH NANTHREN! 
AN HltAfiENr. 
DJ•N•I TILPHTHALATI 
FLUOAlNTHENE 
PYRrNI 
BENZYL IUT'L PHZHALATE BIS(2•11HY HEXY ) PHTHALATE 
BF.N!O~llAK HRACE~I 

~H1 ,T!orcHLD~DRENZIDIN! D eN•OCTILPHTHA~ATE 
Br.NZDCB ND/DR K)FLUORANTH~N~ 
ftENZDCB AND/OR K)PLUDRANTH~NE 

IP:NZO•A•PY~r.NE ND!ND 1'' 11•CD! PYR!NE IBENZO ~~ NIH AC£NE BF.NZO(G P AYL! E 
2•CifLORO ENOL 
2•NI'rROPHENOL 
PHENOL 
2,4•DIM!tHYLPHENOL 
2,4•DICHLOROPHENUL 
2,4~6·T~ICHLOROPHENOL 
4•CHLORO•J•METHYLPH!NOL 
2,4•DINITAOPHF.NOL 
2•M!THYt•t66•niNlTROPH~NOL PENTACHLOP PHr.NOL 
4•lfi!MPH!NDL 



• 
SAMPLE AND ANALYSIS HANACEMENT SYSTEM 

rpa.r.an1~trC: IV 
A!HIU liF.DIIGU 

01/UIU ll!~lCTliL! O~ClNJC ANALYI16 
IIUU 

IAMPLE NOel ISCI211 IANPLI TYP!I MOIWL 

:~s~~~T =80JHf11;83~ Pl!n~as~RAM ILIMI"'' Nar 
ClTYI ~tLMlNG ON ITATII MC 

IJA:l~"all~tAM'=&i8~;~lsoa 
11=:~1 ~8ttl~'l8:1 l'ft=' Rl~~~~1:1 g&~8Z~Z8 
COLL!CT~D BYI 8 ~ANSIN ~ICEIV!D FROMI 
SANPL~ R!CIDI DAT!/T ~~ 00/00100 ~EC D RYI 
SEALED I 
CHE14JS'l'l MHA 
ANALYTICAL MITHODI 

• 

~
ASF. NOfl 1454 ORO SlMPLF NOI 01494 
ONTRlC LARDRATORY(ORGANJCll UATL 
ONTRlCT LlRORAT0~1(JNO~GlNJCll •ttSOW 

INORG SIMPLE NOel ~Dl4'0 

REMARK I 
RIMUKI 
SAMPLE LOG VERIFIED BYI PLI DATA VERIFIED BYI JW! 
.. IRIMARICSIII 
!HIS DlTI HAS NOJ BEEN SUftJICTIEP TO 1 QC REVIEW, 
DA!l SHtJULD 8! L Mlfi!D TlJ liT! SCRIEIUNG, . 

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

UHifl 
UG/L 
UG/L 
UG/L 
UG/t 
H8~ 
UG/ 
UGIL 
UG/L 
110/~ UG/ 
fiG/ 
UG/ 
UG/L 
UG/L 

·UG/L 
UG/L 
UG/L 
U~/L 

3~~t 
IIG/L 

38~t 
UG/L. 
liGIL 
IIGIL 
II GIL 
UG/L 
UG/L 
UG/L 
IJG/L 
IJG/L 
UG/L 
UG/L 
UG/L 
UG/L 
IIG/L 
UG/t 

"I' II I 
II /L 
U /L 
UG/L 
UG/L 
UG/L 
UG/~ 

HS~t 
Ud/L 

U~/~ U I 
U I 
IJG/ 
IICi/L 
UG/L 
UO/L 

• 
fi2=~¥KftionJMETH1LlMJN! 
IL2•DJIHEMYLHYDRAZIII/lZOB~NIINI 
h~ZID Ill 

, •D " O~OI!I!INI l, •Dt MIOROI!N!INI . 

flrt•~H OROITHYLJ !!HER. 
NUl H 0 OI!Hlll 

•D H DIIOB!NZ N 

HJS( ··H~o"nJao!JOPlLl r.~H~R N•NI 1101 OI•N•P~OPI lNll 
HITAi8£N ENE KP. l HLO 0 U!lDIINI I~~~ •JAeCfttOROBINIIME 
H PH!H thE 
BJSfl•CHLOROETHOlY) M!tHAN~ 
ISOPHORDNP: 
H!XlCHLOA"CYCLOP!NllDIENt (HCCP) 
2•CHLDIIDNAPH!~ALEN 
AC!NIPKTHYL!N! 
AC!NAPHTHI'!N! 
DIMETHYL PHTHALATE 

1,4•DINITROTOLU'-ME · 
r6•D NJtRUTOLU'-NE •CHL~ROPH~NYL PHENYL E!H!" 

FLUORENE· . 
DlETHYL PHJHALATi 
N•NITROSOD PH!NLYANINE/DJPHENYLAMIN! 
HEXACHLniiDBF.NZINE (HCAJ 
4•BROMOPH!NYL PHINIL ETHER 
PH!NANTHII!NE 
ANTHRACENE 
PI•N•RUTYLPH!HALATI 

iLUORIIITHP!NF. 
YA!N tNZ~~ BUTYL PHtHALATE 

BTl( •ETHYLH!XYL) PHTHALATE 
Hr."! (llliiTHIIlCINI 
CIIAYIENE 
lfJ'•DJCHLOROBENZIDJN! 
0 •II•OC!JLPHTHALATI 
BF.NZD(B AND/OR K)FLUOAANTH~NE 
BENZD(B AND/OR -)FLUORAM!HENI 
BEnD•l•PYR!N! 
INDENO '1'21l•CD! PYREN! DI&F.NZOI 1H ANlH lCINE 
B!N!OfGHIJP RY ! E 

J•CH~OROP~!MOL •HI ROPHENOL 
HEM L 

2r4•DIN!THYLPH!NOL 
2t4•DICHLnROPHEMOL 
2r4~6•TRICHLOROPHENOL 
4•CHLORO•J•M£THYLPHENOL 
2•4•DtM11ROPHENO~ 
2•~F.THYL~4t6•DJNlTRDPHENDL 
PENTArHLORoPH!NO 
4•NITROPHENOL 



06/1418!1 

SAMPL! AND ANALY~tS MANAGEMENT SYSTE~ 
. F.PA•F.Sn.REG IV 

A!HENI O!ORGIA . . 

SAMPLE Nn,a 15~6274 

PROJECT HDAI 15•048 PROGRAM !LE~ENTI NSF 
!W¥~~E~rf~Y~~fo:ooD PI!DMONfi!ATEI NC 

ITATinN I D I IWP•GW•I 
ltORlT STltiON MDI J102JOe 
IAMPLr CDLL!CTIONI I!ART DATE/TIM~ o

0
t
1
1g11

1
R
0
& 

lAMPL! COLL!CTIONI ITDP DATI/TIM'- 0 0 0 
CDLLEeT£0 fYI R HANSF.N Rf~!JV!D FPDMJ 
SAMPLE REC Dl DAT!t/TIM~ 00/0n/OO REC D RYI 
auuna 
CH!IiiiSTI 
ANALYTICAL METHODI 

• 

~a:~ .. :~t •,.::g:ur.=~ rg~~:~~c~~· 03~~t INORG SAMPLE NO,I MDA41!1 

CONTRACT LABORATDRY(INDRGAHJCll WJLSDN 
ll!MARICI 
II!MARICI 
lAMPL! LOG VERIFIED BYI PLB DATA VIAJFI!D Ill JWT 

... P!MAAU••• 
THIS DATA Hl& NOT B'-EN SURJ!CTED TO A OC REVIEN, 
DATA SHnUtO B! LIMITED TO liT! SCR!F.NING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES .. • 

•A•AV,AAG! VALUE •Nl•NOT A"lLYZFD eNAI•JNT'-RF!R[~C!S 
eJ•!ST MATED Vl~UE •N•PR!IUMPTIV! '-VIDF.~CE OF PRESENCE OF MATERIAL 

•K•ACTUAL VALU I' KNDNH TO R! LESS THAN VALUE GIVEN 
•L•ACTUAL VALU I kNOWN TO R! CArATER THAN VALO! GJV[" 
eU•Ml!!RflL WAS AN•LtzP:D P'OII fill! NOT DE!F.CTED, THE NUMBER !8 

T~! MINIMUM DITICTION L1HIT, 

RESULTS 
IOU 

11\U ou 
~gu &u 
IOU 
511 
lOU 
511 
21U 

i" 5~~)1 
~OJN 

tS~" 
IOO.J 

•••••ANALYTICAL NESULT8••••• 
INI UG/t COMPOUND NAME 
R!NZOIC AC10 
2•MEfHYLPH!NnL 
4•M!fHYLPHII:NOL 
2,4,5•TRICHLOJOPHENUL 
hi LIM! 
ftiNUL ALCOHnL 
4•r"HLOROANILIN! 
DIRENZOFIIJlN 
2•M~THYL NAPHTHALENE 
2•NITI'OltULINt 
hNJtROANU.I"E 
4•NITROANJLIN£ 
PROT!Cf 
PROM!fON 
T!THAHYD~ODIMETHYLPYHANO~~ 
METHYLHEP!ANOL 
Cl ALKYL•R!NZlHt. 
I IJNJDENTJFIED CDMPOU~DI 



• • 

06/ltiU EXTRACtABLE DRC&NtC ANALYSIS, H!SC 
MAfiA 

SAMPLE N0 8 1 85C627~ SAMPLE TYP!I MON~L 

PRIJJf:r.T NO.,I 815•0U PPOGRAM F.f.!MI:NTI NSF 
IOURCrt SOuTHf WOOD P!!OMONT 
CITYI MIL~lNG D~ STAT'-1 HC 

llftll~~all~tA~8=Ci'~7~2lno 
SAMPLP: CDLLFCTIONI START OATF./TTNr. Ot/07/R5 
SAMPLE COLLECTIONI STOP DATE/TIM! 00/00/00 
COLt!CTFD fYI 8 H&NIEN R!C!IV!n FROMf 
SAkPL~ REC Dl DAT!t/TIM! 00/00/00 Jt!C D ~YI 
I!ALEDI 

CHEMIST I 
ANALYTICAL NI:THODI 

~a=~R:gf'tl:~:ATg=~rftft~~~~C~~~ "3~~l tNnRr. SAMPLE Nn.a MDAtl6 
CONTPACT LAftOPATORY(INOROANIC11 MILSON 

MEMAAICI 
ft!HARICI 
SAMPLr LUG VERJri~D BYI PLR n&TA Y!RIFIEP RYI JMT 

•••P!HUHtll••• 
THIS naTA HAS N"T RFEN SU~Jr.CT!n TO A 0~ R!VIEMe 
DATA SHOULD 8F. LIMITED TO SIT'- SCREENIN~e 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES .. • 

•l•lVEAAGE VALUE •NA•NOT ANALYZF.P •NAI•I~TF.RFERENCES 
•.J•FIITIHATED VAloUE •NePAFSIIMPTI'P: UID!NCE or PRF.SF.NC! OF MATII'IAL 

•K•ACTUAL VALUE IJ ICNONN TO RE raa THIN VALUE GIVEN 
•L•&eTUAL VALUE 1 JCNOWN 10 8! R!AT!R THAN VALUF. GIVEN 
•U•MAT,RJAL WAS NALYZtn FOR BIIT NOT D!T!CTEDe THE N"M8!R TS 

H! MINIMUM DETICTIDN ~IMit. 

~F.SULTS 
511 
IOU 
IOU 
511 
IOU 
511 uu 
511 
21U 
511 
• oo.Jit 
20JN 
IOJN 
lO.J 

•••••ANALYTICAL I'E&ULTS••••• 
lNI UGI~ COMPnUND NAME 
Rt:ttznrr •rtu 
2e'4UHYLPH[h0L 
4•METHYLPHF.fi0L 
2~4 1 5•T~ICHLnHOPHENOL ANJI,IhJI: 
RE~ZYL AJ.COHilL 
"•C'HLDROJttiLIN! 
DIAf:NZOFURAN 
2•METHYL NAPHTHALENE 
2•tfiTROANJI.INl" 
]•NITHOANJioiNt: 
4-NITROANJLJNt; 
(') ALKYLRt:NZP:N! 
R!NZOTHlllPH!Nt; 
NUROC Oll&1.Utf; 
] UNID!NTIFIED COMPUUhDS 

• 



•• 
SAMPLE AND ANALY8TS MANAGEMENT SY5T!M 

FPA•fSDtiiFG IV 
ATH!NI «i!ORGU 

06/14/n 

SAMPLE NOel 115~6276 SAMPL~ tYP!I MON~L 

l'RrJ,JI!:CT NOAt 85•041 PIIOt:ltAilt !LI'~!NTI NIP' 
SOURC!I IOuT~f WOOD PI!DMO"T 
CITYI WJLMING ON ITAT!I NC 

~~~~~~"s11~tAN8=Gia~;32Jor. 
SAMPLE CO~LFCfiONI STJPT nATE/TIME OI/07/R5 
SAMPLE COLL!CTIONI STOP ~lf!/fiME 00/00/00 

cottErtro HYa ~ ~~~SEN IIEetrvro '""'~I 
·SAMPLE ~ECIPI OA?E,ITINE 00/00/00 ~IC D BYI 
SEALED I 
CHEMIST I 
ANALYTICAL M!THODI 

• 

CAS! NOal 1454 OMG SAMPLF NOI P464R INO~G SAMPLE NOel MDA4t7 
CONTRACT I.AFIOAATliiiY(ORGANU~l I UATL 
CONTRACT LABO~ATO~YCTNORGANICll WILSON 
~!MARK I 
AEMAAKI 
SAHPLr. ~Or. VEAIFI!D BYI PLB DATA VERIFIED PYI JMT 

•••A!MlAitSee• 
THIS PATA HJS NOT RFEN SUAJ~CTEP TO A 0~ REVIFW, 
DATA SHOULD KE LIMIT!P TO SIT'- SCR!!NJNGe 

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

RF.&ULTS 
!Ill 
lOU 
tnu 
tnu 
lOU 
511 
lOU a1 o 
auu 
!Ill 
2JU 
5U 

•••••ANALYTICAL ~~SULTS••••• 
INI UG/t COMPOUND NAME 
~ENZOIC~ ACID 
2•.-UHYLPHEfiOL 
4•METHYLPHENOL . 
2,t,5•TRICHLOROPH~NOL 
lfftLIN! 
Rt:NZYL AloCOHOL 
t•t'Hf,OROANJ LitlE 
Dll't:Nznruu~ 
2•Mt:TNYL NAPHTHALENE 
2•NJTROANJLlNE 
J•NJTROANJr,JNt; 
t•NJTROANILINI 

• 



• 

06/U/15 !ITRAC!AftLE O~GANJC ANALYSIS, MISC 
MATIA 

SAMPLE TYP£1 MO~WL 

P~DJECT hOal 85•041 PROGRAM !LEN!NTI HSF 
SOUACEI &OuTHf WDDD PIEDMONT 
CITYI WILMI~G ON STATEI NC 

~~~~~~"all¥tAN5:G;'~1~2Jor 
&AHPLF ~OtLr.CTJDNI START natr.ITJMr. 01/01/~5 
SAMPLE ~OtLECT DNI STOP DlTF./T Mr. 00/0n/OO 

COLL!r.TED RYI A HANSEN. R!CEIV!D F~OMJ 
SlMPLF. M[CIDI o•tE,ITIM! 00/0~/nO REC D AJI 
.SEAUDI 
CHEMIST I 
ANALYTICAL METHODI 
CAS~ NOfl J•S4 ORC SAMPL~ ~01 n4~4' INDRC SAMPLE NOel MDA4t4 
CDNTRlC tABORATORY(OAGANIC)I UBTL . 
CONTRACT LlRORlTORY(JNORGlNIC)I WILSON 
REMARICI 
REMARK I 
SlMPLF. LOG VERIFIED BYI PLB OATl VERIFIED HYI JWT 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOO'I'rfOTES .. I 

ll•AVERAGE YALU~ . INleHOT ANALY!FD 1Nli•JNTF~FEPENCE8 
•.J•F&TJHlT!D YlLUF. INePR!SIIMPTIVF. !VIDF.NCF. OF PRF&P:NCE OF MATERIAL 

U•lCTUA,. YALUI! Ia KNOWN '" Rl L!SS THAM VALliE onr.N IL•lCTIIA, VALUE S KNOWN tn I'! GAUT!R THAN VAL F r.JVEN 
IU•MATP.RJAI, WU llNALYZFD FOR lilT NOT DF.trCtEile THE NUMBER IS 

TNF MINIMUM DETECTION LIMIT. 

~P:StiLTS 
5ll 
IOU 
ASU 
IOU 
SIJ anu 
!Ill anu 
!Ill 
2tU 
511 
IOJ 

•••••ANALYTICAL ~~SU~TS••••• 
JNI UG/L COMPOUND NAME 

A!NZOIC lClD 
2•Mt:THYLPHENOL 
4•Mt:tHYLPHENOL 
2,4,~•TRICHLOROPffENUL 
ANILINE 
"t:HZYL AJ.COHOL 
4•CHf,QAUlN I LINE 
DIAEHZOf.URAH 
2•METHY , NAP~THAtt:NE 
2•1UTROANJLINt. 
1•HITROAN1LINt: 
4•NJTROANJLINt: 
2 UNIDENTIFitD COMPOUNDS 

• 



• • 
SA~PL! lNO ANlLYS18 MANlCE~ENT SYSTE~ 

F.Phr80 .t ll!C lV 
JTHP:NS ~F.ORCU 

06/14/85 

SA~Pt! TYPFI NON~L 

PROJECT NDal 15•041 PROGRAM !L!M!NTI NSF 
IOURCEI SOuTHf WOOD Ptr.nMnNf 
CITYI WILMING ON ITAT!I NC 

lta:l~"sll¥t~"~=ci•~;g~,oa 
IAMPLt eoLLr.CTIONI START nAT~/TT~~ Ol/07/R5 
SAMPLE COLL!CTJONI ITDP OATIITJ~E 00100/00 
COLL!rTED BYI B HlNI!" Rte!IV!D FIIDMJ 
IA~PLr. MEC'nt DAT!,ITIM~ 00/0ft/nn RIC n BYI 
SF.ALEDt 
CHE~ISTI 
ANALYTICAL METHODI 
CASE NOal ]454 DRC llMPLr. NOt nA~57 INOilG SA~PL! Nn.t MDA419 
CDMTRlCT LARORATORY(ORGl~ICll UATL 
CONTRACT LAAORATOIIY(INOROAN C)l ~ILION 
REMARICI 
REMARK I 
IAMPLr. LOG VERIFIED BYI PLB 

•••Rt:ffARi'S••• 
THIS naTA HAS NOT BFF.~ SUftJF.r,tr.n TD l QC ll!VJE~. 
DATA SHOULD 8! LJMITID TO SIT! ICA!F.NING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FOOTNOTrs• .. 

•A•lYERAG! VALUE eHl•NOT lMlLYZ!D eNli•INtr.RrERENCF.S 
•J•!STIMATID VALUF. eNePRP:SU~PTJY~ !VIDENCE OF PMESrNCE 0' MATtRIAL 

•K•ACIIIllo VALHE ~~ KNOIIN TO I'! LJI:SS THAN VALUE GJVf:lf 
• •AC UA VA E KNOMN TO A! GR!AT!R 1~AN YlLU' CJY~N . 
•&•MA r.RtAL &aa NlLYZF.D rnR SliT NOT DrT!CT!P 1 THE NIIMRI!:R 15 

THF. MINIMUM DETECTION LIMIT. 

RF.SIIL'I'S 
511 

lnu 
ou 

511 
lOU 
511 
IOU 
Sll 
tnu 
511 :nu 
5U 
lOJN 
30rJ 

•••••ANALYTICAL ~r.SULTI••••• 
INI UG/t CO~PUUNO NAME 

AENZOIC lCID 
2•1U;THYLPHI:NOL 
hMETHYLPH!NOL 
2~4,5•TAICHLDROPM!NUL 
ANJLtNP.: 
fi!:NZYL AI.COHOL 
4•CHLORI)ANILIIIE 
ntRENZnFIIRlN 
2•~tTHYL NAPHTHAL~NE 
2•tUTROANJLINt; 
J•NITMOANJioiNE 
4eN ITROAN 11.1 N! 
TAIBRO~OPHF.NOL 
2 IINIDJI:MTIFIED COMPOUNDI 

• 



• • 

06/14185 !XT~ACTABLE ORGA~JC ANALYSIS, MISC 
WATER 

SAMPLE NOel R5C6269 SAMPLE TYP!t MON~L 

PROJECT MOAt 85•048 PRO~"~N ~t!M!MTI NSP 
SOURCFI SOuTHf WOOD PtF.DMONT 
CITYI WlL~lNG ON STlT!t NC 
STATION I 0 I SWP•Rft•N 
STORET STltfON HOI J102lnr. 
lAMPL~ COLLF.CTfONI START DAT!/T1~! Ot/01115 
SAMPLE CDLLF.CT DNI STOP DATE/TIM! 00/00100 
COLtE~T!D BYI B HINS!N PKC!JV!D FRO~~ 
SAMPLE AECIPI DITI,ITJME 00100100 REC P BYI 
SIULIPt 
CHEMIST I 
ANALYTICAL MfTHOOI 
CAS! NOfl J454 ORG lAMPL~ NOI Pl~56 INORG SA~PL! NOel MUA4t8 
CONTRAC LAftOAlTDRY(DRGANJCll URTL 
CONTRACT LlRDRATOR1(1NORGINICll ~ILSON 

JI!HlAKI 
REMARK I 
SAMPLE LOC VERIFIED IYI PL8 naTA Y!RIFJ!P AYI JNT 

... REMlRIIS .. • 
THIS DATA HAS NOT B!E~ SUAJF.CT!D TO l QC REVIEW, 
Dl l SHOULD I! LIHJTEO TO lttr SCRI!NINGe 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTESeu 

•l•AYEAAGE VALUE eNI•NOT INILYZ!D tNli•JNTFAFEAINC!S 
•J•F.STlMlTED YALUr. •M•PREIUMPTIV! EVIDENCE OF PR!SFNCE OF •ATEPIAL 
·~•ACTUAL vatur. Ia KMoNN tn ~~ Ltaa tHAN v•tur GYVF.N 
•L•A fUlL VALUE 8 K!fOWN TO ~r CR!ITIR THAN VALUr GJV!N •U•Mi!ERJ AL WAJ ULUI!P POA ''IJ IIOT DtT!CTID • 'I HE NIIM8£R J 8 

T~l MJNI UN DI7EC7ION L M T. 

RF.5ULT5 
511 
lOU 
A8u 
tnu 
511 snu 
51J 
IOU 
511 
2tU 
511 
]OJ 

•••••ANlLYTJClL RESULTS••••• 
JNt UG/L COMPOUHU NAME 

R!NZOIC Al'1D 
2•MUHYLPH!HOL 
hMETHYLPHr.NOL 
2,4,5•TRICHLOROPH~NDL 
A TLINE 
Rt:NZYL ALCOHOL 
hCHLOADANILfNf. 
DIRt:HZO,IIIUN 
2•N~fHY~ NAPHTHALEN~ 
2•NI!MOAHILlN~ 
J•HfTROl!flf,JNI!: ••If TROAr.IJLINt: 
J UNlD~hTJFI!D CO"POUNDS 

• 



• 

06114115 

SAMPLE &NO ANAtYStll MANAGEMENT SYST!~ 
EPh!SDt,II!G IV 
AfHP!NI CiEOIIGIA 

EXTRACTABLE ORGANIC ANALYSIS, MISC wnu 

Sl~PLE N0 1 1 I5C6761 SA~PLE TYP!I MON~L 

PR~JErT hOal 15•041 PROGRAM !LEM!NTI NSF 
IOURCF.I SOuTHf WOOD PJEOMONT 
CITYI WJLMING ON STAT!I ~r 

~~~~~~Nsll~tAN8t&;8~7~l~o~ 
&AMPLE CUt.LF.CTJONI START DATt/TTMF. ftl/01/15 
lAMPL! COLL!CTIONI ATOP OAT!/tJM! 00/00/00 
COLLECTED BYI 8 HANSEN R!C!IV!P FROMf 
SAMPLE R~CfDI DAT!t/TIME ft0/00/00 R!C D BYI 
IS!ALEDI 
Ctf!f41STI 
ANALYTICAL METHDDI 

• 

CASP. NDfl ]454 DIIG SlMPLr. HOI 01494 JNO~~ SAMPLE ~0 1 1 MDA420 
CONTRAC LARURATORY(ORGAM1C1' URTL 
CONTRACT LABOIIATORY(IMO•GANICll ~TLSON 

REMUIC i 
REMlRICI 
SaMPLE LOG VERIFIED BYI Pta naTA Y!A1F1EO AYI dNT 

•••Rt•catuca••• 
THt~ OATA HAS NOT AP.F.N SUIIJF.CTEO TO A OC R!YIFW, 
DATA SHOULD BE LIMITED TO SITF. 8CR!ENJ~C 1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... fOOTNOTfll*** el•AVER CF. VALUE •NA•NOT ANALYZED eNAJ•INTF.RFERENCEI 

eJ•FliTJMATED lALUE eN•PRESIIMPTJlf !VIDF.NCE OF PMF.&F.NCE UF MAT!I'UL 
elt•ACTUAL VA UE Ill ltHOWN TO AI !'SS THAN VALUE Gtvr.N 
•L•AC'TUlt, VALUE xs ICNOIIN TO Rf GIIUTER THAN YALIII!: GIVEN 
•U•JUT!RIAL "AS NALIZP!D rnA lilT MOT DETF.CTJo;P • THE NII,.KER TS 

TH~ MI~I~UM DETECTION LIMIT. 

JIF.SIILTS 
!JII 
lftU tnu 

Ill 
nu 
II 

tnu 
!JII 
!111 
!Ill 
Jnu 
!Ill 
IOo.J 

•••••ANALYTTCAL RESULTS••••• 
INJ U~/~ COMPOUND NlM! 

AENZOIC ACID 
:Z•MUHYLPHEhOL 
4-METHYLPHEI'tOL 
:Z~4,S•TRICHLORIIPHENOL 
ANILINE 
At:NZYL Af.COHOL 
4•CHLOROA .. 1Lirtt: 
OJREttZOfiJRlN 
2•METHYL NAPHTHALt:Nt 
:Z•NfTROANJLlNE 
hN 'rROAN 11.1 NE 
4•NIJ1tOAHfl·fNE 
5 UN DENT F ED COMPOUNDS 

• 



• 
SAMPLE AND ANlLYIIS ~ANlGEMENT IYITE~ 

rpa.ran.~nc II UHINI lliiORC 

01/14115 PIITICIDIIIPCBII AND OTN!R CHLORINATED COMPOUNDS 
Ill !lit 

llMPLI 10.1 15C6274 

PROJECT NOal ll•gtt PRaCRIM !LIMINTI 
~¥¥~~1Atfavw~fo: DD PJIDNO 'atlTEI NC 

llftll~1all¥tAN5=~ic~i&aJoc 

.. , 
I}C~tl ~8tt1~11g:1 IIAJ' BIJI~11:1 8&~8~~AB 
COLtEr.TED RYI I HAllEN AICIIV!D rADMf 
IAMPLE RICIDI DlTI/fiME OD/00100 AIC 0 
BIILEOI 

iUf~~~~~~~H=ITHODt 

IYI 

CAS! NO I J454 OAG SlMP~r. NOI n4646 JNnRG SIMPLE NO,I M~A415 

~g:J:t8J ~::g::Jg:Jf¥:8fta1Sl~,, ~~Z~o~ 
R!MlAKI 
RIIIAIUCI 
lAMPL! LOG VIRIFIID IYI PLB DATA YIAIFIIO BYI JNT 
•••REMIAIUS••• 
THfll DATft HU NOf fJEN SIJIIJfCT!n TO A QC JIEVIEM, 
Dl l SHO LD BE LIM ED TO SITE SCREENING, 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••rontNOTEa.•• 

•A•AVEJtAOr. VALUE •NA•NDT ANALY!ID •NAI•INfEAFF.MF.NCES 
•J•!ITIMATED VALUE •N•PAr.SUMPTIY! !YIDF.NCE OF PR!B!Hr.E or MATERIJL 
•K•lCTUlr YALUI ~~ KNDMN tn BE LIS& THAN VALUE GIVE" 
•U•MATEA AL WAS ALYZID FOR IIUt NOt DETECTED• fHC NUMBER 18 

THE !S !MATED JMIMUM QUlNTJtltiON tJMIT 
t, WHEN NO VALUE I JI!PDIITIO.t. SEE CHLORnaNf CONSTITUENTS, 
2. CONSTITUENTS OA METAROLITEI OF TICHNICAL CHLOAnANE, 

nauua o,olu 0 0 u o:o1u 0 0 u 
g:s1c 
o:olu o,o u o,o u 
o Au o! IU 
o,olu 8•8 u 
o•r o: II o, u 

X·IH o: tl o. u 
g.Jg 
o:lu hu 
•• •• •• •• •• •• •• •• o lu 0: II 

• 
•••••ANALYTICAL RESULTI••••• 

UNitS iOMPOUttD "8' ... ~DitfN . 'I H ~T CHt8" UG/ H! TACH R !PDIIDt 

38~ lteHA•BHC II hiMC AMMI•iHC (LINDIII) 
UG/L DIL!l•BMi 
M5~~ ~;i~RH~' N I (ALPHA) 
II GIL ··••·D I J'•''•DDTI IICi/L c,c••DD p,pleDDt 

H8~~ •,••·uoo •·••·ooo t DAI 
IIGI INDDIU~rAN II JBI~AJ 
uaiL ENDoau 'I" aut AT 
II /L 

•••••••• ••••• ft .,.~.f., /I 
.IIG/t :g1:1Ja1 1::s~~oft J 1 ugl II /L 

~···f'!l ''""8 •• 'II II GIL CR• 2 A=D oa 
UGI~ P II• A OC D tFa. l,o JAaoctoR j,o IIGI 
IIG/ ga• 0~6 AAOC DR 016 
IIGI I XI H Nl IIGIL N~A~N lLDfiHYOE 
IIGI~ ~~L6R6a,1c ~~DIOXIN) IIGI 
UGil. ·····-~·l······ '! UG/L AM~A•CH 0 DIN! I 
UGI~ !•HYDROX cCtoRDENt /2 1181 AMMI•CH OADANE /2 
II I TRlNI•ND~lCHLOR 12 
IIG/t ALPH~•CH DADANt /2 UG/ CIS• DNA HLDR 12 
UG/L ~!THYIICHLOR UG/L IDA I ~lTONE . 



• 
SA~PLE AND ANALYSIS MANAGEMENT SYS~EM rpa.r.sn111EG n 

ATHENS «i!ORGU 

061 U/15 PEITIC:ID!IIIPCB IS AND OfH!R C:HLORINAt!D COMPOIJNns 
lllflR 

SAMPLE NO.I R5C62l5 SAMPLE 1YP!I MONWL 

PIIOJECT NOal 81•048 PIIOGRAM !LEM!NTI NSF 
@¥¥~~!~rfa~:~fo=OOD PIIDMDNTITATII NC 

~~ft~~~Nall~IAN8=&iG~7~2JOD 
SAMPLE CDLL!CTJDMI START nATF.ITJM! Ot/Ol/15 
SAMPLE COLLECT ONI STOP DAT!/f ME 00/00/00 
COLLECTED BYI 8 HANS!N IIICEIVID FIIONf 
SAMPLP: RICIDI DATI/TIM! 00/00/00 RIC: D IYI 
SEALED I 
CH!MISJI IIIII 
INALtT CAL MITHODI 

• 

CAl! NOfl J454 OIIG IAMPLP. NOI 04641 INDRG SAMPLE NOel "DA416 
CONTRAC: LARORATOII,(ORGINIC:JI , UITL 
CONTRACT LABDRATDR (INORGANIC)I WILSON 

IIIMARKI R MARICI 
lAMPL! LOG VERIFIED IYI PLI DATA V!IIIFIID BYI JNf 
.. UIMliiiUI••• 
THIS naTA HAl NOT I!EN IUIJECTID TO A QC RIYJ!N, 
DATA SHOULD I! LIMITED TO SIT! SCREENING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... rontNOT!a ... 

IIEftULTS o otu 
o:otu 
0 OIU 
o:o1u 
8:8sH o,otu 
8·81H 
n:&" 
8:oiH o.o u 
0 0 u 

8! 1:: o. u n. u 
0 u 
o:Jn o,Ju 
0 JU 
o:Jn 
0 JU 
~iuu 
•• •• •• •• •• •• •• •• 0 1 1U o,su 

•A•AVIIIAG' VALUE · •NA•NOT ANlLY!EO tNAI•INTERFrRtMCIS 
tJ•ESTJMATED VALUE •N•PRF.IUMPTIV! EVIDENCE Of PRESENCE or MATERIAL 
•K•ICTUIL VALUE 11 KNOWN TO ar tlss THAN VlLUF GIVr.N 
•U•MlTERIAL WAI NALYZ!n FOR ~U' NnT DET!t!!D, THE NUMBER IS 

THE lltiM~T!D MINIMU14 QUAII.TITITION LIMIT 
I. WHF.N Nn VALUE 15 RtPnRlfDL ar.E CHtOROANI CONSTITUENTS, 
2, CONITITUtNTS OR METARD T~a OF TECHNICAL CHLORDANE, 

•••••ANILY!ICAL REIULTSt•••• 
liNUS 
II GIL 
II GIL 
IIC/L 
IIG/~ UC/ 
tiC/ 
IIG/L 
IIG/L 
UG/L 
UG/L 
IIG/L 
II GIL 
UG/L 
II GIL 
IJG/L 
II GIL 
IIC/L 
UCIL 
UC/L 
IIC/L 
UG/L 
II GIL 
IIC/L 
IIG/L 
II GIL 
liCit UG/ 
UG/ 
II GIL 
II GIL 
II GIL 
UG/L 
UG/~ 

H~~t 
UG/L 

CnMPOIIND 
ALDPIN 
HEPTACHLUA 
HF.P!ACHLOA !POliDE 
ALPHA•IHC 
BF.!l•IHC 
GlMMA•IMC (LINDANE) 
DF.LTA•BHC 
ENDDSULFAN I (ALPHA) 
Dll:l·DRJN 
···•·DDT I''P'•DDTI •·••·nor '•''•DDt 
4~4'•DDD P•P'•DDD 
I:NDIIIN ENDD ULrAN II (BITA) 
ENDDIULFAN SULFATE 
CHLORDANE (TE~H~ MIXTURE) 

~~~~~~~~ !ii~~~s! jliij PCB• 241 AROrLOR 241 
PCB• 260 (AAOCLOR 260 
PC~• 016 (AAUCLOR 016 
TllXA H!NE 

I
NDIIJN ALDUYD~ 
~JLlLI teDD(DIDIINJ 
"LORPIIII /2 
LPHA•CHLORDINE /2 

GAMMA•CHLORDINE /2 
I•HYDAOIICHLORDEIII /2 
GlMNA•CHLORDlNE /2 
IRANI•IIOIIACHLDR /2 

LPHA•CHLORDlNI /2 
CII•NOIIACHLOR /2 
MF.fHOIYCHLUR 
INDitJN ltlTDNI 

• 

II 



• 
SAMPLE AND ANALYSIS MANAGEMENT &YST[M 

r.pa.r.sn 1R!G IV 
A!H!III Ci!DW.GU 

06/14115 PES!ICID!I/PCBIS AND OfH!I' CHLORINATED COMPOUNDS 
Wl'fU 

SAMPLE NO.I 85CI276 SAMPLE TYPtl MONWL 

PRO~!CT Nnfti 15•841 PROGRAM !LIMtllfl NSF 
~¥¥t~!~lf~t:Uto: 00 PllnMDN'flllfll NC 

llft:l¥"sla¥tAws=~iG~;32JOE 

l AMPL! COLLFCTIONI ITAAT PATEITIMr. Ot/07115 
AMPLE eOLL!CtiON fOP DlTI/tJMF. 00/00/00 

CDLt!C!f.D IYI I HANliN RECIIVID FW.OMf 
SAM tE AICIDI DATE/TIME 00/00/00 W.IC D 
a!A EDt 

iaf~Jtt~A~H=EfHODI 

811 

• 

CAS! NOfl f454 QI'G lAMPL! NOI D4641 INORG SAMPLE NO.I MDA417 
~8=1=:~, tA:8=l~8=IIYC3Aal21~,i ~¥ZioN 
I'IMUICi 
lliMifiJ(t 

lAMPL! LOG VERIFIED RYI PLI DATA VlfiiFJED BYI JWT 

... AEI'IAIUCS .. • 
THII DATA HAl NOT BEEN 'QRJ!CT!n TO A QC PIYIFW• 
DAtA SHOULD IE LIMITED 0 liT! ICAI!NING, 

I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FDD'fNOT!SIII 

IAdYUAGr. VALUE eNl•NOJ lNALYUD tNli•INTERFr.RF.NCta 
IJ•ISfiMltiD VALUE IN•PRr UNP'f1YI !YID!HCI OF PRr.I!NCE or MATERIAL 
•IC•AeTuA' VALUE Is RIIOMN '8 ar Lisa tHAN VALUE r.xvEM III•"ATIA AL MaS MALYZ!D F R ~U! MDT DEfECTED, TH'- NUMBER IS o 

tH£ !S IMAt!D MINIMUM QUlNTtTATIOM LIMIT 
l, WHFII NO VALUE IS Ar.POATID.t It! CHtORDANf COHSTTTIIENTS, 
2, CONitiTUf.NTS OR M!TARDLI!~S OF TECHNICAL CHLDRnAN!, 

I'EftULTS 
o.olu o.o u 
0 0 u o:otu 
8·81H 
o!olu 
0 0 u o:otu 
0 ,Ill o,otu o,otu 
8•8lH 
o:Jn 
&·13 o: JIJ o,Ju 
o,lu o. II 
8:!M 
o lu 
~jtu 
•• •• •• •• •• •• •• •• 
8:1H 

• 
•••••ANALYTICAL ~!8ULTS••••• 

IINITS COMPOIIfiD 
IJG/L AloDRlN 
UGIL HEPTACHLOR 
UG/L Hr.PTACHLDA !PDXJDE 
IIG/L ALPHA•HHC 
UG/L B!Tl•BHC 
UG/L GlMMA•BHC lLlNDANE) 
UG/L PFLTl•BHC 
IIG/L INDOSIILFlN I ULPHU 
IIG/L DIELDRIN 
UGIL •••'•POT CP,P'•DDT~ IIG/L 4,41•1'10! (P 1 PI•DDE 
UG/L 4,4'•DDD (P,PI•DDD 0 

IIG/L [NORIN 
IIG/L INDDSULFAN II CB!TA) 
IIG/L ENDOSIILFAN SULfATE 

n5~t ~~~~R~~~;'c1J~~~~~~"I~t~R~E, UG/L PCR• 254 (ARUCLOR 254 
UG/L PCB•~2~1 (AADCLOR 221 
lu1GG 11L~ PC~· 2 2 ~AAUCLOR ZJ2 PCR• 248 ARUCLOR 1241 
UG/ PCB• 260 APOCLOR 260 
Hs~~ ~8~~Jal:! AAOCLOR tos• 
UG/L !NORJN ALDEHYDE 
~g~~ ~~l6~6~~N~CD~{D1DliNJ 
JIG/ AloPHA• HLDJIDENE /2 
:m: f!=~A~on8a£~=~! .. ~:' 2 12 
IIGIL ~l~Ml•CHLORDANE 12 
UG/L TRANI•IIDNA~HLDA /3 
115/L lt.PHA•CHLO J'IANE ll 

t
iiiG//tL Cla•NDtiACH OR /2 MF.!HOXYCHLUII 
UG/ ENDAIN KETONI 

ll 



• 
SAMPLE AND ANALYSIS MANAGEMENT IYST!M 

FPhf.IDtR!C IV 
lTH!NI Ci!QRGIA 

06114115 PISTICID!IIPCBtS AND OTHER CHLDRINAT!D COMPOUNDS 
If A !Ell 

SAMPLE ND,I 15CI21J SA~PLE TYP!t MONWL 

NSF PRDJ!rT NOftl 15•048 PROGRAM !L!M!NTI 
IDURCF.t 10 THf HOOD PIEDMONT 
CITYI WILMING ON STATII NC 

llallW"al&~t&N1=Gic~;8a,or 

l AMPL! CDLL'-CTJONI STAR! DAT!ITJ~r. 01101115 
AMPLE COLLECTIONI Stn• DAT!ITI~! ft0/00100 

COLLECTED BTl 8 HANI!N R!C!IV!D FllllOcMf
0 lAMPL£ ~ECIDI DlT!ITJME 00100100 I BYI 

lEA Lint 

CH!NISJI MHM 
ANALYT CAL METHDDI 

• 

CASr. NOfl 3454 DRG lAMPL! NOI 04845 INORG SAMPLE NO,I MUA4t4 
CONTRAC LlAORATOilYCORGANIC1t URTL 
CONTRACT LlAORATOilY(INOil0ANIC11 ~ILION 
lt!MARXI 
RIMlRKt 
lAMPL! LOG VERIFIED IYI PLB DATA V!RIFI!D 811 JWT 
•••REHlAKSu• 
THIS DATA HAS NOJ f!IN SUAJICT!~ TO A QC REVIEW, 
Olfl SHOULD 8! L M TID !D liT! ICRIINJNG1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
eUFOOTNOT!ft••• 

•A•lY!RlGr. VALUE •NA•NOT lNlLYZ!D eNAI•INT!RFr.~!NC~S 
eJ•!STJMATID VALUE •~•PR'-SUMPTIVE !VID!NeE OF PRF.S!NCI ur MlTE~IAL 
•K•AeTUA' VALUE 18 KNOWN TO BE t!IIS !HAN VAtU! CIY!N 
eU•MlT!R lL Wal lNlLIZED 'OA BUT NOT D!TE$110 1 TH! NUMBER II 
~.'~~~~~~.~MOI~Cr"l:1:~:o~~:~~~nl'~=t~~~~d coNsu1 .. u,s. 
2, CONSTITUENTS Oft METlROLIT~S OF TECHNICAL CHLORD Nl, 

•••••ANALYTICAL RESULTS••••• 
lfNifl 
II GIL 
UGIL 
UGIL 
II GIL 
II GIL 
II GIL 
UGIL 
II GIL 
H8~t 
II GIL 
tiGI~ liG/ 
fJGI 
II GIL 
II GIL 

· IIGIL 
UGIL 
UGIL 
IICUL 
II GIL 
II GIL 
UGIL 
II GIL 
II GIL 
UGIL 
UljiL 
IJCiiL 
UGIL 
II GIL 
UGIL 
UGIL 
II GIL 
II GIL 
UGIL 
UGIL 

COJIPYUIID 
ALDA N 
HEPTlCHLgR 
HEPTlCHL R EPDXIDE 
lLPHA•BH 
Bl!l-BHC 
GAMMA•IHC (LINDAHl) 
llf:LTA•BHC 
ENDOSULFAN I (AtPHA) 
DIELDRIN 
4,4l•PDT CP,P••DDT~ 
4,4'•Dgl (P,P'•DDE 
4,41•D D (P 1 P'•PDD 
INDIUM 
ENOOSULFAN 11 fBETA) 
ENDOSULFAN SUL ATF.. 
CHLORDAN! 1TEC ~ MJXTIIHE) 

~~=:tJ:t 1.:s~t0= t~2I,I 
PC8•,221 ~lAOCLOR 1221 PCB• 2J2 lROCLOR 232 
PCR• 241 AROCLOR 241 
PCB• 260 AROCLOR 260 
PCB• ftl6 (AROCLOR 016 
TOXl HINE 
[HOlliN lLDEHYI'I! 
2tlt1t~ TCDD(DJOIJ•J 
CttLDRD!N! /2 
ALPHA•CHLORPEN~ 12 
GAMMA•CHLORD~N! 12 
l•HYI'IROXYCHLOROF.N! 12 
GlMMA•CHLORDlNE 12 
IRANS•NONlCHLOR 12 

LPHA•CHLORDANE 12 
Cli•NONACHLOR 12 
MITHOlCICHLDil 
INDRIN ltETOIII 

• 

11 



• 
SAMPLE-AND ANALYSIS MANAGEMENT SYST!N 

rpa.,sn1Rt:r. tv 
ATH!NII "!OitC:IA 

06/U/15 PESTICJD!IIPCB'II AND OTHflt CHLORUIATF.D COMPOUNDS 
WA IP 

SAMPLE NO.I I5C6270 SAMPLE TYP!I MDHWL 

P~OJICT NDAI 85•041 PPDGRlM ILIMIMTI HIF 
IIOUitC!I IOuTHf WOOD PJ!DMDNT 
CITYI WJLMJNG ON STAT!I NC 

~~~~~~"all~tAN8=&iA~;g~Joa 
SAMPLr. COLLF.CTIONI IITART DATF./TTM'- Ot/07/B!S 
SAMPLE CDLL!CTJOHI STOP DATE/TIM'- 00/00/00 
CDLLfCTED BYI 8 HAN3!N lt!C!tV!D FROMf 
SAMPLr. R!C'DI DA!!/TIME 00/00/00 REC D 
SEALED I 
CHE~tiSTI MHR 
ANALYTICAL M!THODI 
CASF. NDfl 1454 ORG IAMPLf NOt OAA57 INORC SAMPLE NOel MDA4\9 
CONTRIC LARORATOAYCORCAN C)l UATt 
CONTitiC? LAROitATORY(INORGlNIC)I WILSON 
R!MAAICI 
RENA RIC I 
lAMPL! tOG VERJFifD BYI PLB DATA YIRIFJED ~YI JWT 
•••REMlJIICS••• 
THIS DATA HIS NOT Rr.EN SUftJF.CT!D tO A OC R!VI!W 1 DATA SHOULD R! LIMITED T~ ITT' SCRI!NING, 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FOOtNOTE~ ... 

•A•AVERIG' VALUE •NA•NOT ANI~YZ!D •NAJ•I~TERF~R!NC!S 
•.J•!S?IMA!!D VALUE •N•PRP:SIIMP!IVI'! !VIDP:NCE OF PRP:SFNCI OP HAT!RIAL 
•R•AC?UIL VALUE IS KNOMN tO 81': L!SS THIN VAtU! GIV~N 
••J•MAT!RIAL WAll ANALIZID F~lt BIIT NOt Dl:tECT!D, THr. llfUNIER IS 

THE !STJMAtF.D MIMIMU~ OUANTJ!AtTON LIMit 
11 WHEN NO VALUE Jl RFPORT!n~ SP:E CHLORDAHf COHSTTTII!NTS, 
21 CONitiTU!NTS OR METARDLITES OF TECHNICAL CHLORDAN!, 

P!IIULTS 
8·81~ 
o:otu 
8·81H o:otu o,otu 
8·81H o:su o,otu 
8•81H 
o:otu 
0,311 

8·13 o: II o,Ju 
g.lg 
0: ll 
0 u o'1u o'au 
Nl 
•• •• •• •• •• •• •• •• 0,111 01 II 

•••••ANALYTICAL RESULTS••••• 
UNITS 
tiG/L 
IIG/L 
IJG/L 
IIG/L 
IIG/L 
UG/L 
UG/L 
IIG/L 
II GIL 
IJG/L 
II GIL 
II GIL 
tiG/L 
IJC/L 
UG/L 
IIG/L 
II GIL 
II GIL 
UG/L 
UG/L 
UG/L 
liG/L 
UG/L 
UG/L 
118/L II /L 
ll /L 
IJG/L 
UG/L 
IIG/L 
IIG/L 
UG/L 
UG/L 
UC/L 
UG/L 
UG/L 

COMPOUND 
ALDRIN 
H'-PTACHLDR 
HF.PTAChLOR !POllOI 
AI.PHA•BHC 
BP:ThBHC 
CAMMI•BHC (LINDANE) 
DP:LTA•BHC 
lNDDSULFAN I CALPHAJ 
DIELDRIN 
•·••·noT CP,P'•DDr~ 4,4'•DP! (p,pleDD! 
41 41•DDD CP 1 PI•DDD 
ENDRIN 
ENDOSULFAN II lBETAJ 
ENDOSULFAN SULFAtE 

i~k2~~~~~;~~11~~~~~~M~~l~R~~~ 
PC~• 254 AROCLOR 254 
PCR•,22~ AROC~OR 1221 Pr.R• 2) IROC OR 232 
PCB• 24 CAPUC OR 248 
PCB• 260 CAROCLDR 1260 
PCR• 016 (lROCLOM 016 
TOXAPH!Nt; 
!N(lltiN ALllt:HYDE 
~Al6~6~N~r.o~~D1DliNJ 
AtPHA•CHLORDENE /2 
GAMMA•CHLORDEN! /2 
l•ttYDI'OXltHt.ORDEME 12 
GAMMA•CH ORDANE /2 
IRANS•NDNACHLOR /2 

LPHA•CHLOPDANE /2 
CII•NONICHLOR /2 
METHDXYCHLUR 
!lfDRIN JCETONE 

II 



•• 
SIMPLE AND ANALYSIS MANAGEMENT IYSTIM . 

rPhr.an11tiC IV 
lfllltll ~!DIIGU 

06/1./IS P!STICIDII/PCIII liD DtH!II CHLDRINlt!D COMPOUNDS 
WAtlll 

SAMPLE NOel 85C6269 SIMPLE TYP!I MON~L 

PRHJICT NOal 15•841 PIIDGAAM ILIM!Nfl Nlr 
~v~e~~,,t~~~~~O= OD PIIDMONTITAT!I NC 

llft~l~"all¥t~"·=ciR~;=2]oc 
SAMPLE COLLECTIDNI START nAT!/TJ~! Ol/01/R5 
lAMPL! COLL!CfiDtll STOP DAT!/tiM! 00/001"0 
CDLLE~T!D BYI 8 HANSEN A!C!1VID FROMI 
lAMPL! REClDI DAtrltiME 00/00100 RIC D IYI 
S!ALIDI 

i=f~~~~~A~H=ETHDDt 

• 

CAS! NDfl 1414 D,G SlMPL! HOI Dl656 lNOIIG SAMPLE NOel MDA411 
CONtRAC LABORATORY(ORGANtC11 Ulltt 
CONtRACT LABORltORI(INORGANICJI MILSON 
lt!MARKi 
R!NlltKI 
lAMPL! LOG V!RtrJ!D IYI PLB DATA VERIFIED BYI JWf 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••POOTNOT!s••• 

•A•lVEIIlGF. VALUI eNA•NDt ANALYZED eNAJ•lNT!RFtR!NCES 
eJ•!ITIMAtED VALU! •M•PR!IUMPtiV! rVIDEtlrl OF PRESENCE or MAT!IIIJL 
•K•lCTUA' VALUE Ia ~Novw To a! trsa THAN VALUF ~IV!N 
eU•NATER AL WAI NALYZ!D ro~ ~Uf NO! DITECT!D, THE NUMBER IS 

fME IS JMAt!C MINIMUM QUAN!ITlttDN LIMIT 
le WHEN NO VAL I I l!PORT!DL 1!1 CHLDRDANf CONS!ItUINTS 1 2e CONitiTUIN!I 0 ~!!AftOLI!EI Dr !t:CHNICAL CMLORDAN!e 

ltrsur.u 

8:818 o,o u 
o.o u 
o,o H 0 0 
o:osu 
O,OIU 
o.otu o.otu o.otu o.otu 
o,olu 
0 0 u 
o!Ju 
o.j" 0 u 
o' " g: J'' . " 
0 J" o: " o.,u 0 u 
2i06U 
•• •• •• •• •• •• •• •• g•oau ,06U 

• 
•••••ANALYTICAL RESULtS••••• 

uuz• ft"MPDUND 
ugl ~~n~tiLOR U /L 
"81L H[PflCHL8R !PDXIDI! 
U IL A PHA•IN 
II GIL ISF.ThiiHC 
UCIL GAMMA•IHC lLINDANI!J 
UGit iP!L~A•BHi UGI ND SU~F N I (ALPHA) 
IIGI~ DIELDRIN 
IICI 4r4'•DDT. ~PrP'•DUT~ 
liCit 4r4'•DD! PtP'•DDI 
IICI •,•••noo ••P'•DDD · 
ugiL E DAIN 
II IL £NDD5ULFAN II JI!Tl) 
II GIL t"DOftULFAN ~Ut ATE 
liCit 

CHLO •••• 1'"c"ft "'''"I'' It 
"81 PCI•J••j I ROCL • , ••• U IL PCB• 25 AROCLOH 254 
ugiL PrB• 2 AROCLOR 2 I 
II It P<o·~~~~ laooCLOR ,J, 
ll81 Pr.ft• :· IAROr.tDR 221 II IL PCB• 0 AROC Olt 2 0 
II GIL ~ga• 016 AROCLOR 016 
UCIL XAPH!NE 
II GIL t:NiA4N A~D!HIDE IJG/L 2~L6tt61N CD~ DIOXINJ ngiL U IL iLPHA•!HfORDI!NE 12 
UGI~ GAMMA•CH~ORDENE 12 
UG/ !•tiYDRDX CHLOADINE 12 
II GIL AMMA•CHLORDANE 12 
UGIL JRANI•NONA~HkOR 12 ugiL tPHA•CH~O D Nl! IJ 
II IL CIS•NONA H OR I uglt M!t"OXYiiH~Oit IJ I I:ND IN I ONE 



I 

• 

06114/15 

• 
• 

• 

SlMPLI AND 

I • 

ANALYSIS MlNAGI~l~T SYSTEM 
!U•r.l"t.R!C JY ITHINI Ci!OJ'G A 

PEStJCIDEI/PCBtS AND OTH!R CHLDRINAT!D COMPOIIMDS 
VatU 

SAMPLE NO,I 85C6261 SAMPLE tYP!I MONWL 

NIF 

· ii~~~~,~~cY~I B.~~,n=~ PtC!IY!D FROMf 
001~0100 AEC n ~11 

SEAL!Dt 
CH!MIS'l'l MlfR 
ANALYtiCAL MltHODI 

• 

CIS! NO I J454 ORO lAMPL! NOI Dl494 INORO SAMPLE Nn,t MDA420 
CDNtRacf LlRORATORY(ORGl~ICJI URTL 
CONTRACt LAIORATORI(INOROANIC)I WILSON 
R!JURit I 
RIMARKt 
lAMPL! LOG VERIFIED BYI Ptft 
•••RIMAJUlleee 
!HIS DA'l'A HAl NO'l' JEEN SUBJ!CtED to A GC R!VIfW, 
OA I IHDULD I! LIN TED to Sit! SCREENING, 

• 

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

' 

•IH!I!!AF!RENC:IES 
r PR'-S'-Nel OF MATERIAL 
t GIVEN 
, tH! NUMBER JS 

CDNSTittJEN!I, 
CIILORDUP!1 

• 

RF.ftULTS 
o,olu 
0 0 u 
o:otu 
8:8JH 
0 0 u 
o:otu 
o,o,u o,o u 
0 0 u 
o:otu 
g.giH 
o:otu 
o,lll 
o,,u 0 ,, 
o' n 
o'1u n'Ju 
0 1 IU o:Ju 
0. ,,, 
0 \U 
ai•u 
•• •• •• •• •• •• •• •• O,ftl o, u 

• 

•••••ANALYTICAL RIIULTI••••• 
UNITS 
liCi/L 
UG/L 
II GIL 
UG/L 
II GIL 
II GIL 
II GIL 
II GIL 
UG/L 
UG/L 
II GIL 
II GIL 
liGIL 
11G/L 
II GIL 
UG/L 
IIG/L 
II GIL 
II GIL 
UGIL 
IIG/L 
UG/L 
UGIL 
II GIL 
U8~t 
UG/L 
UG/L 
UGIL 
UG/L 
UG/L 
II GIL 
IIG/t UGI 

CS~t 

COMPOUND 
lLDR IN 
HI':PTACHLOR 
H'-PTACHLOR !PDIIDE 
lLPHA•IIHC 
B!ThBHC 
GAMMA•IHC (LINDAHl) 
D!LTA•HHe 
ENOOSULFIN I (ALPHA) 
DTI:LOitlN 
4,tt•DOT (P,P'•DDT 
41 4'•DDE (p,pt•DDE 
4o41•DDD (P,P'•DDD 
£"Dill,. 
END08ULFAN 11 (91TA) 
ENpOSliLFAN SULFATE 
CHLORDANE CTlCH• MIXTURE) 
P~8•f242 (AROCLoR 242 
PCB• 3 4 (AROCLOM 254 

PCB• 2 ARUe OR 2 
PCB• 24 ARDCLOR 248 
PCB•1360 ARUCLDR 360 
PCR• 016 fAROCLOR 1016) 
TOXA HEME 

NDAIN ALDEHIDt: 
,Jt7LI TCDD DIOIINJ 
HLOADEN! I 
tPHA•CHLORDENE /3 

!
AMMA•CHLDMDENE 12 
•HYDROXVCHLORD!NE /2 
IMMA•CHLORDANE /2 

TRANS•NDNACH~OR /2 
ALPHA•CHLDHD HE /2 
CIB•NONACHLO 12 
M!!HDXYCHLOR 
I:NDRIH ltt:TONE 

• 

I 

• 

' 

11 

• 

• • 

• 
. . . 



• 

Ol/2fllll., • SP~Ctrf~n ANALYSIS 
IIUA HP:POIITING Sllt:~:T 

SEhlMF.ItT/SOlL/SLUDG~(IlkY ~ootJ 

PIIUJlCT HOAI ~5•0411 ~ROG~A~ !~~~ENTI NSF 
SOIJHCF.a :iOuTift. wniiD Pl!nMONT 
CITYI "ILMINGTU~ STATE& Nr 
STATJIIH IJIJII SWlJ•,IA•Cl 
SfUH~T 31 f ON NUl 

UMPL£ CCrl.t.f.CTIIIIU STANT OAT~;ITtM~: 1111117111~ 
SAMPt.r CULbECTIUNI STOP OAT&ITJ~F. d0/00/00 

cnt.u:r.·rF.u ttY a h "ANs•:., fftCI:: 1 1/Fn rPu·~ 1 
SAHPt.~ PtC'»I UAI~/TlME 0~/00/0h H~C 0 Pll 
Sf;At.t.:IJ I 

CH~~ISTI ~A~ CH~MISTI 
ANA~tTlCAL ~~lttODl 

• 

CASt NO I J4~4 Oil~ SA~PL~ "UI rA19l [NOHG SA~~~~ Nll 1 1 HUA4?] 
CIJNTif.lCT LAHIIHATcJPY(ORGAifiC 1 I IIHTio 
COitTI<ACl' LAHIIHATURY( l~tURGAN IC 11 "ti,Siltl 

Hf:II!AMICI 
HEMAHitl 

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

•••••ANALYTICAL kESULTS••••• 
~~~~ULTS UNJT:i PARAMtT~H 

OeHII H~/~G CYAhJU~ 

••• 

blllkt.f 
I)U7:ll 



• 

Ul/l6185 SPrCJfiEO ANALYSIS 
DATA H!PONTING SH~ET 

SEUI~~NT/SOILISLUDGE(DHY Wf) 

SAfi'Pt.t.: ~~~.I R!'iC671111 SAMPU: 'IYP.-e Stlllo 

~~u~~~~ :g01Hfes:g3g PIE»~~~~MAN £~E~lN11 NSF 
CITYI WILMlhG U~ ~TATES ~C 

STATlllN llllfl SWP•I,A•C2 
SfUR~T Sf f ON NUl 

SlMPL~ CULLtCTIONI START 
8A"PLt CULLfCTlOhl STOP 
CULLlCT~D ~ll ~ HANS~N 
SAMPLE N~Ctna DATE/TIME 
SEALED I 

CH~MISTI ~AW CH~MISTI 
ANALITlCAL HETHDDI 

DAT~/Tt~~ 01/07/8~ 
OAT~/TfME 00/UO/Ru 

RECElVELl ~'1\UI'J 
00/00/00 REr D 

CASF. NO I l45t OMG SliMPLf. "''II 0A4'18 INOMC SAMPLt.. NOol 141JA474 
CUNTkACf LARIIMATURYUIRCAt.IICl 1 U"TJ, 
CONTRACT LA~UkATUMY(I~OMCA~lC)I -tLSON 
RtMAIUC I 
MEMAI'kl 
lAMPL! LUG VEHIFJEU HYI PLK f'oATA VEI<JFII:.Il flU MAW 

• 

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

tttttAHALYTICAL HlSIIJ..TStt .. t 

A~:IUJI.1'S lJitlTS PARAMt:Tt;H 
0 0 41 MU/~C CYlNlOE 

• 



• 

i • 
0 • 

• 
0 

SIWl: H" H:ll AliA LV 515 
OATA IIFI•fl~11~~ S~t~T 

liEIIII'Ito:riT /SO I L/SI,IIDGE I 0 .. Y "'f) 

~lATIIIJ'I l 0 tlfl 6<jP•LA•C1 
:STtiRt.T S'IA'l llh tflll 

us~· 

21AHP!.t' CULLt.CTirtr•l :l'ft.lfT lliiH:/1 ru~· 01/117/H!J 
:iAMIJL~· CUI·I•t:CT Jlltl I RoffiP 111\U:/TJ,. ~: no /(10/00 

cur.r,t.r n:11 HV 1 tt ttllllls•:•o H'r.t: r VF'II ~·lf•Jro 1 
. SAMI'Io~· RU''I•I UATii:/TI"'~; 110/fiO/Orl · ~F.C I' II) I 
:n:~ttot.n a 
CII~••JSrl ~A~ Ch~~ISTI 
ANAI.VT I CAl. ~·t.TIIIIIII 

• 

CAS•: •111 I 14!»4 llllli RAP•I•t.r 1'111 I'A4'19 1,.1114~ SAI•l'U. Hll 0 1 MUA42~ 
Cllr1TtCAC f LAhl11fAllllfY ( UIHiANll' l 1 IIHTf, 
CU,.1 tcr.C T l.tt .. llkA ruNy ( J MJRt;AriiC) I "I LRIII• 

ttt:~AIC"I 
H 1: "' All II 1 

• 

• 

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

• 
• 

• 

•••••AhAI.YtiCA&, lf~611LTS••••• 
Jlt:l'iiii.'I'S LIN 1 TS PAJI A"'~'TI:.H 

Oell ~~/~G CYAUIIt~ 

• 

• 

• 

• 

• 

• 

b'l(lk~ •• 
uu·/~1 

• 

• 

-



I • 

• ' 

• 

• 

IJ]/2b/85 

PRu,Jt:C·r hll 1 1 tl~•u411 l'lfiii:HAM to~M:"~;r..tll t15f' 
SIIIIHCt.: I :JfhfTH l .,IIIII) 1-' f •:0•411~T 
cuva IIIIL.Hl;•~w.. s·rATU :~c 

STAfJII,.. llrJfl S"I-'•L.<'•C4 
8TUP~f 81 r Uh Hlll 

5AHPL.~ ('ULL.~CTIONI STA~T ftA'r •. ITIM~ ~l/111/11~ 
8A~PL~ CULLFCTIONI 8TOP nAT~/TJ~F 110/00/00 

• 

CIIL.J.tr.H:II liY I It tiAN:iUI 'PF.('E I V~ll t'flll" l 
SAMPLF ~~CIOI UAfEITI~E Olt/011100 R~rro ~YI 
SEAL~III . 

Cllt:'41S"fl ~All CHE"'ISTI 
ANAJ,V'I:lCAL Mt:TU•JIIl 

CAS~ trO I J4~4 UltG SA~PI,F r..trll ~4~44 
Cl1NllfACf LAI'IIRATIIRV( rJIU:iArUC) 1 IJA'tlo 
CONTHACT LA8URATIIRY(INURCiAitlCJa wiLSOU 

H!Mo\IHC I 
MEMAHKI 

Sl~PL~ LUG Vt:M!Fit:U HYI PLh 

• 
• 

• 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
116P'IIIl fNUTt:s••• 

IA•AVt:HA~K VALUt eNA•Ii~T AN~LYZ~I) llfAI•J"TFHF~Ht~CI!.S 
IJ•F.STIMATt.ll VAJ,IIF. IN•Pift:SIIIiPTJn: F.Vto•:•~r.t; OF Pkt':WHC~ liP' loiATlPUL 

III•ACtUllo VALliE IS ICI'H)Ifft 'CO tor. LF.SS TUft VAJ,Iot GinN 
•L•ACliJAf, VUUF. 18 ICNihfrl Til f4F. GRF.ATEM THAN VALUf: GIVt:~r 
IIJ•~A nttAL -..u ANALYZP'O FOR HilT I.OJ Df:'fli'C'flfl 1 Tilt N'l"l\t.M tS 

TH~· MINIMUM DntrTJIIII l.llllT, 
• 

• 

• 

• 

• 

•••••A~ALYTlCAL ~~SULTS••••• 

R~~UI.T~ U~ITS 1-'A~l't~T~~ 
IJ 1 11U 14c;/KC CVAIIIIIF. 

• 

• 

• 

• 

• 

::; ....... t.'l' 
Oll"lll 

• 

--



• 

. OJI2b/8~ ~PFClffEP AhALY~IS 
bATA "rpo~TING Sh~[T 

5[01M~NT/30IL/SLUOGE(O~Y ~TJ 

PIIIJ.H:.r.·r hll 0 1 8~•041& .-tu\G~AI-1 ELt•lt:IITI NSt' 
SCURCt: I .Sn\Jttlf 411nO PI EOHnt.T 
CITYI ~~L~l~~ U~ STAT£1 NC 

STATIOh Jl»fl sw~·~H•S 
.STUHt:T ST f 1111 NU I 

SA~PLf C'Ul·l••:c'l'll\111 S'IA .. T llAn:ITIMt' Of/117/RS 
IIAI1PLf' CUJ.LF:CT llltll STIIP IIA 'rt.;/TI"t; 110/U0/00 

CIILf.t:('·ft'll ttYI h iiANSt:t. . !IEC'i::' VIW t'AI)II I 
&ArWt.t· .. t.CII•t UATF.ITI"'t· 110/00/00 P.I::C l• 11H 
sur.1:.n1 

Ch~~ISTI ~AW Cli~MJSTI 
AhA(,JT ICIIJ, ••I:.THIIUI 

• 

CII.Sf' NLI I J4~4 tllcG SAHPL" IJfll OA-1qr. 1~0HCi SAI'p(.t: 1111 0 1 "'IIA4:12 
CCJ .. Ttucf J,UIIIAI\TUHY((ItiGAHICll 111\'fr, 
CIJ••TIUCT J,AIIUtl A TUllY (I Ntllf(iA~' IC) I '- J J.:illtl 

Hti'IAiflll 
Mt.MAHI<t 

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

•••••ANALYTICAL NJ:;SULT~••••• 

P~~ULtS U~ITS PAHAM~Tt.R 
0.22 H~I~G CYAhJU~ 

• 
li 1' II It t."l' 

011111 



• 

U)/26/lt!l 

SAMPLE lYPra Sill~ 

PHtMt:CT tcll-.1 lf!I•04tl !»ntlt;IU14 H~:!tFN II NSF 
8UUHCEI 51lUTH 1 hUIJI) PU:Il:41l"T 
ClfYI wlLHlN~TU~ STlTtl ~C 

STATIIIN lltlfl SIII'•SK•Sl 
STURtT sr t 0., qua 
SlMPLr CULLrCTl~~~ &TlHT oar~/fl~~ ~l/Ol/85 
&l"PL~ CULLtCTl~UI STOP OlT~ITIM~ 00/~0/00 

COL1,t:r.1·t:1• HYI tt H l11S"'N l'to:r.E tv•·u ~'Pill·• I 
SllttPL!o' Ht:C t n I UATE/Tl14E tJilJ00/011 Rt:l" t II I< t1 
SEAI.Efll 

CHt:tllSTI 14llol CtU;'~UTI 
AHALITICAL ~~THOPI 
CASE NO I J4!14 U~G SIMPLF ~ijl 0A4~~ tNO~G SAMPL~ ~0 1 1 MUA421 
COttTH U~ f lo"HIIHAfiJHHUIU'iltlfC )I II !ttl. 
co,tTHilCT L4f411ttAToA u l"•tHt:AN tr., a ... u.s oN 

ICI!.MAkKI 
KE14lklll 
SAMPL~ LUG Vt:Ml,l!U ~WI PtH DATI VEHirt~O HYI Ml~ 

• 

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

•••••ANALYTICAL ICt:SULTS••••• 
R~SU~TS U"lTS PARAME1t:H 

0 1 41 ~~/KG CYA~lDE 

• 



• 

14t"UL~ UJ/lfl/8!! 
OATA ttfPORTlNC SHEEt 

srDlMEHT/SDIL/8LUDGE(O~Y WT) 

~NUJ[CT ~0 I &~•04B PRO~M~M EL!~tMll NSF 
SllUI'CE I SrJ3TH .1 WUOD P U:Dt40NT 
CltYI ~ILHLNGyUH 8TAT~I NC 

STATION llOfl &w~•JA•CI 
STOAtT ST f ON NUl 

SAMPLE C~LLF.CTIONI STA~T 
8A"PLE CUL~fCTIOhl STOP 
COLL~CT~U dYI ~ ~ANSEN 
SAMPLF ~lC'OI UAT!/TIME 
St:At.t:o1 

CHt:"'lS'U JotAw 
ANALYTJCA~ Mt:THOUI 

DAT~/TIMF. Ol10l18S 
DATE/TIMF. 00100/00 

Rt:cnno t"NU .. f 
UOIU0/00 R~C D AU 

• 

CAS~ NO I ]4~4 OMG 8AMPLf ~01 OA49l lNOHG SA~PLt NOel ~UA42l 
CONTRAcf LAHURATURY(ORGA~IC)I U~TL 
CIIHTitACT LAft(JitATllRU INOIU~lrHC) I '-ILSrJN 

HEHAIUt I 
ltt:MAIIIC I 

&l~PLE L~G VfRIFJED HYI PLH 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... runTUIITt:~••• 

•A•AVI::Mlf:t: Vll-111:: eriA•~IIIT ANALYZIW •HU•INn:wn:llt.r.CE:~ 
•J•~STIMAT~~ VAiollf IN•PH~SIIMPTtVE fVIOENCI:. Of PttF.S~NCE OF MAT~~IAL 

•r.•ACTUAI, VAI,II£ IS 1(!1104rt TO R~: Lf'SS TtUtt VALIJI:. GIVF.tl 
IL•ACTUAL VALUE 15 KhOWN TO AE GREAT~M 1HAN VALUf ~~V~N 
•U•,.AT!HUL WAS ANALYZ'-U FOR P.llf tiOT IJF'frCUile THF. NIJ14Ht:k Hi 

fHt ~lNIMUM D!TECT1UN LIMITe 

"• l'IUI,TS 
bll 
tn 
NA 
lOUU 
211 
ttl 
20ll 
hll 
40 
NA 
tnu 
Uu 
411 
20U ,,. 
ru 
Nl 

'" btl 
Nl 
tnu ... 
o 1 o6U 
21100 
40 
4000 
tnonu 
4AOO 
)OOOU 
tnuou 
2" 

• 
•••••AMAioYTJCAL MESU~TS••••• 

lltwi1"S t.Lt.14t;HT 
MUIKG SI(,Vt:H 
MG/KG AHS£N1C 
MG/I(G ltOMON 
I'!G/tiG U!tlUM 
MG/KG ltERYLLIUM 
14liiK~ CADMIUM 
MliJKt; CllttALT 
14G/KG CHROMIUM 
f.IGIKG Clli'Pt.:M 
141ii~G MO~YHU~NUM 
Mli/I(G NICKt:lo 
••liiiHi LP:Ab 
~li/KG A~TlMUtwY 
Hli/KG &FLP:HIUM 
lo!li/KG UN 
Mli/KG STNUNTIIIM 
f.IG/Kt; T~LLURIUM 
Hli/KG TITANIUM 
MG/KG THALLIUM 
14G/KG VANADIUM 
Nli/KG YTTRIUM 
MG/KG UNC 
MGIKG ZIICCUNIUM 
~GIKG ti[HCUR¥ 
MGIKG ALUMINUM 
MG/KG MANCANt:Sl 
MGIKG CALCIUM 
MG/K~ JIIAGNESIUM 
Mti/t.G IRON 
MCi/KG SllDIUM 
MG/~C POTASSIUM 
\ MUJSTUM£ 



• 

• • 
I 

• 

• 

• 

SYSh." 

lolf'l ALS Ul/2blll~ 
I)ATA ttrPI•RTlNG 5HdT 

Sf01~~HT/RU1LISLUOC~Cn~Y ~Tl 

P~(J,JlCT KU,t 8~•04~ PPUGMAM ~L~~E~tl 
~~;~~~~~t~Y:~to~UOO Pl~O~Il"TgTATft NC 

&TATIII~ llUft S"P•LA•C:Z 
STU~tT St r ON hUt 

UHPI.F' CUI,t.~·cnn~tt STAMT 
SAHPLF CULLFCTIONI STUP 
CIJI.J,t:CU II ISY I tt HA~tl\l::t. 
SAI'IPL .. : Pt.C'IIt UUt'/TlM~ 
S~AJ,t.llt 

Ch~.fHST I •tAw 
AhAI.ITICAL 11~1'HIIIll 

IIITt:/'fl 10~: OtJiil/R!i 
OAf~/TI~~ 00/00/00 

III::CEIVEO t'IUJ"'t 
00/0~/00 R~C n 

• 

CAS~ NlJ.I J454 tl~G SA~Pt.~ Nlll 1'14~" lHO~G &A~VI·t. h0 1 1 ~0At74 
Cll~tTIIACT I.AIIUffATillfY C OlfGA,.JC J t IJH'rJ. 
COH f~AC f LAhU"ATOMY (Jhlli!GIN IC) I 111 L5lltl 

M!MAHICt 
HEtUfdC I 

SA~PL~ LOG ~ERIFIED RYI Pf.K 

• 
• 

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

• 

"t:l'UI.TS 
711 
610 
Nl 
10011 
211 
Ill 
20U 
]QU 
670 
14l 
tllU 
ll\0 .,u 
411 
]OU 
NA ,,. 
IIA 
'Ill 
:zn 
Nl 
11\ 
ItA 
11,48 
4 uo 

I 
no 
7000 
noou 

12(100 
lOOOU 
IOUOIJ 
11 

Ill• IT!; 
MG/Mi 
Ml./1\G 
HG/1\G 
Nti/KG 
14G/JIC 
MG/110 
II(;/ ICC 
M(i/1\r, 
MG/M: 
,.G/1\C 
loti/KG 
14G/I\G 
loG/KG 
MG/IIti 
Mt./KC 

. 141;/IU'l 
I~G/1\C 
M(i/)11; 
I'IG/Kr, 
Mti/KG 
••GIIIG 
MG/II.t'l 
t1G/IIG 
MG/kr; 
MG/KG 
~li/1(1: 
MG/Kr. 
toll.i/ KG 
HG/Kt: 
ll(i/1(~ 
IIIG/KG 
\ 

tJ,t:,.t:r.1' 
&ILVt:H 
AMS!:NIC 
tlllROh 
I!AHIUM 
bt:J«YLI.IUM 
CAD,. 111M 
COf\At.T 
CHIUIHIUH 
CIIPI't:R 
~llLYHDt:h\.111 
ttiCkt.t. 
Lr.Ail 
Ar-T htUI't Y 
6t:t.[ti!UH 
TIN 
ST~IINTIUM 
Tt'LI.UH IUM 
TITANIUM 
tttALLlUM 
VAN AU IUI4 
rTTHlliM 
ZUIC 
Zl!CCUI~ IUM 
MI':~CURll 
ALUMINU ... 
IIIANGANt:S" 
CALCIUM 
MAt;Nt:SIUM 
IliON 
&IIIII UM 
I'UTASSJIIM 
MlllSTUICt 

• 

• 

• 

• 

• 

• 

• 
• 

• --



• 

f • • 

• 

• 

I'HIJ.Itf' I l~ll t 11!'1•11411 l-'ll11'itU14 F.r.l:: .. t-'Nll ... Sf' 
81)11110:. bfl~ I" f IIIJOU pI t.II'11JitT 
CI'CYI "'U..,.J,~li· '''' 5fU.:I r•r. 
STATJf•N Jlt)fl SWP•L~•CJ 
STUMfT Sl f 0~ ~UI 

SAI'IPI.f' CUI LFC'UIINI StafiT 
SAMPLI-. CuLLF CT Jl)f- I STOP 

CIILJ,t.r I• U dY I ~ IIANSt.tl 
SAM I' I.~ kt C 1 111 OA ft.' IT IMt; 
SEALt.na 

Cht:'-41 S.T I ~Ao.l 
ANAJ,YTICA(, ~~THIJUI 

I1A1~/TJMF 01/0l/A~ 
OATl/Tt~r 00/00/~tl 

HCI::IHI• ~1111-.f 
''"'''O'o~ ~rc o 

CAIH "'ll I 14')4 llltli SAMPL~ Mil IIA4'J9 
CfJNTkAC.'f I.AtnlltATttlfV(CIRGA .. IC)t IIH11. 
CIIIITRACT (,AIIOHATIIMY liNIIHCOAI'I Jr. I I •I l.SIIIIo 

ICEMAJUI I 
RF.Mlklll 

• • 

• 

• 

• 

HI. 

• 

···················································~············ •• 

• 

• 

Rt.~tu.·r ~ 
~~· 
Ill 
,.A 
ll\011 
211 ,., 
21\IJ 
!)II 
JO 
NA 
(1\U 
)1 
]OU 
)II 
2"ll 
'lA ,... 
.ojll ,., 
511 
~· 20 ... 
o1o!Ju 
2 uo 
~' 11100 
10(1011 
51t(l(t 
]OOOU 
anuou 
!I 

• 

•••••ANALYtiCAL HI:.SIILTS••••• 

~.l.t.l~t.!t1 
IIJI,'<~r-H 
All SlOw IC 
1•11" n 111 
1-AkiUI'I 
lii!IC Y Llol liM 
CAII~llll'l 
ClltiALT 
CllktJMIU14 
COPP~M 
t•IIJ. Y HOI:.NIJM 
h ICI(t:L 
M:an 
At.Tt 110NY 
bi!:I,P NIUM 
T It• 
STHIIJIT 1111'1 
U:J,LIJHlUM 
'JltAr.IU14 
1HAloLlUH 
VANADIUM 
YTtfllUfl 
2.JitC 
Z IJU~UN J U11 
fol t: IIC II Jl Y 
AI.U 141 Ntll4 
MAhGAN~St: 
CALCliJJlt 
foiA(.iNt::SlUM 
I HUH 
SIIOIUM 
POUSSJU14 
foiiJJSllltct. 

• 

• 

• 

• 

• 

• 



• 

0)/2b/lt5 H~'TALS 
nATA H~P~MTING 8H~~T 

SEOI~fhT/SUIL/SLUDG~lOHY ~t) 

SA'IPLt. ·~"•' 1!5('fl21t' 

PNIJ.I\:C'l' loll I 11')•11411 PIHIGMlM J!:l,f.Mt:r•T I NSF 
sou!fc•: 1 :;rt~Ttle ·mno p U'll14f)r•1 
CitY I flfi,.IH~Gl'llll STAT. I ur 
STATIIIN lliJfl SWP•Lr.•t"4 
&TIJ~U St ·r UN filii 

SAhi'LI- CIJI,LFCT(Il"l STAHT nut:IT,•H: 01/071115 
SA~PLt CUL~fCT ONI StOP OAT~/T ~F OQ/0~/0" 

CrJLLt:rn:•J HYI h iiAN:u:". sue:.: hEll uw·•a 
SAMPL~' Rt.C'Ill IIATE/TIMt. IJ(l/1111/01'1 Rt:C 1ll riYI 
SEALE.OI 

CH!!:MlSTI HAW 
ANALYTICAL 14t:THIII>I 

• 

CASP: .. 0 I J15t IJHli SA14PI,, tHJI f'l411t4 lNOHG SA~PL·t: NOel foiUA .. tJ 
CONTMlCf foAHtiRAfrJHY(IJRGANtCl I IIIHI, 
CONTRACT LARUHATIIMY(JrtUMiiANJr.)l IITLiiON 

llf.lfAHICI 
14!MAHIC I 
SArtPLF. Lilli Vl-.HtFit:O Ktl PLtt 

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

Rt:RULTS 
bll 
20 
NA 
tnuu 
:.Ill 
Ill 
2'1U 
1n 
bO 
••• tnu 
fl1 
tnu 
411 
20U ,. ' 
Nl 
Nl 
'Ill 
bll 

~~· 87 
I'U 
Ua45 
l~on 
2(100 
lOUOII 
tlliUO 
)OOOU 
IOOUU 
20 

• 



• 

Ul/211/11~ 

... RtJ.J~r.1· !111 11 1 ll!;•tJ411 
SOUMC~I hOUTht WOOD 
CJllt Wl1Ml~~1dh 

STATltll• llUfl Soii'•HI'•S 
STUR~T 51 I U~ NUl 

5A~~lt 1YPEI SOIL 

SAMI>L~; Clll·t.•'CTlll.~l STAioT IIATt'/Tt14F 111/Ul/il!) 
SAMI'LF CUl.t.f'CTIONI STO.. ftA1't,/fl114~: llti/Oil/00 

Cur.u;r1·"·1, "y 1 rt ttANSI::h RH:t IVF.O t'lfll"'l 
SJMPLF kt:c•ut uan:ITJII4i: ou/llolnn Mt:r•u r•u 
SEAiot.ll I 

CH1!:114l5Tt 111,\loj 
ANALVTICAf, 14t;THII111 

• 

CAst: Nn.a uo;c ••H<i sA"'"•·• ,,,,, OAot'lll tr.nt~r. SAMPU. ""• t ..,uA4?.1 
Cflhfklr.T f,"IUHAfUifY(IIttr.AollCll 111'\Tf• 
Ctll'fTIUCT (,AHIIkA ftllll ( I rnlllr;A~ I C) I "I 1.511N 

tU:HAHK I 
Rl'..ltA~Kt 

SAM .. I.E LUG V~lflYl~U HYI I'L~ 

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

Pt:~ULlS 
511 
snu 
NA 
tnou 
lll 
Ill 
~nu s•• 
!Ill 
Nil 

I~'' 
1ou 

II 
lOU 
to A ,.. 
Nl 
711 
511 
,_II 
lOll 
liA 
o.oo,u 
hU zn 
50011 
tounu 
1400 
Jnuou 
aouoo 
7 

• 
•••••ANALYTICAL HfbULTs••••• 



• 

03/lb/11!; 

SAt-lPll 'UPP.I blllL 

PRU,JI::C'l r.IJ al 115•04., PRtlCiiUM t:l,F.H~'NT I HSt' 
SUIJJIC~'I bOIITttf t:ll'lO PIE11!40f•f 
CIT'tl lllL .. llt\0 111'1 S1ATU uc 
STAT 111·\1 llllll a .. P•ftk .. Sl 
STUtct:t• 51' r Ulf 'Will 

SA~PLt CULL~CTIU~I ST~HT nAtfiTI~P. 0(10719~ 
6~HPL£ CULLI::C'lllltl I STUP lla. TEITIMt~ 00/UIJ/Otl 

CULLt:CTfU KYI ~ ~ANS£N WtCI::FV[P yquMf 
SAotPLJo' Ht;CII'II llAtt:ITI.,_F. 110/UOIO'' ltt:C D t:\¥1 
St.Ar.t:.lll 

CH!MlSTI 14Aiv 
ANALYT JC,AJ. ••ETHOIII 

• 

CASE NO I J454 ORG SAMPL~ nua nA4Q~ lNORC SA~~~t MOel ~OA421 
CUI.rlfACf (,AJIIJICUliHU UIHiA ... IC) I UnTJ, 
CUNTHACT LARURATORY(INOPCANIC)I •ILSO» 
Hl!!MAHICI 
Ht:14,kiC 1 

&AMPLf LUG VEkJFJF.D HYI PLH 8A~PLE UATA VtRJflFU HYI MA~ 

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

Wt:~liLTS 
711 
lOU ... 
lOI)U 
211 
Ill 
:liiU 
711 
711 ,. 
I flU 
0 
4011 
411 
lOU 
Nil 
Nil 
~tA 
lOU 
711 
NA 
IIlli 
NA 
o,u7u 
l till 
lOU 
701)11 
lOUOU 
91U 
40000 
lOiiOIJ 
:u 

•••••ANALYTICAL RESULT5tlltt 
ur.ns 
~lti/KG 
HG/Mi 
Mti/KC 
H(i/KG 
11GIKG 
rtG/kG 
HG/IlC 
llli/llG 
Mti/J((i 
04GIJC.t; 
~o~G/1\Ci 
MGI"G 
!'IGIKG 
Ht./ltt; 
1'41.11\G 
14(i/I<G 
•·ltiiii.G 
MG/ItC: 
14CiiiiG 
H(i/I(C 
"4(i/l(t; 
Mli/1\ti 
"'(o/1\fi 
••ti/Kfi 
MG/kG 
liG/KG 
~til KG 
MG/kr; 
~G/J(G 
HG/KG 
~Iii kG 

' 



• 
SANPLE aND ANltY~t~ ~ANAGEM!NT SYSTE~ 

f.Ph!SDt.R!';G IV 
ATHENS Ci!ORGU 

06/14/85 PUAGEAAL~ DRCANICS ANALYSIS 
SEDIMENT/SOJL/SLUDGECPRY Wf) 

SAMPLE NOel 85C6279 SAMPLE TYPEI SOiL 

:~B~~~I =g0~"ta5;g~~ PtEnC~~iRlM ILE"E"'' 
Cl111 MlLMl~G ON STA~EI ~C 

NSF 

ITATION llOfl SWP•JA•Ct 
TOR!T ST T 0 .. HOI 

SAMPLE CULL!CT(ONI STaRT 
SAMPLE COLLr.CT ON& ST P 

COLL~.rT£D BYI B HANSEN 
8AMP ~ REC'DI DATE/TIME 
SEAL Dt 
C:HEMIS'fl MlfR 
ANALYTICAL MF.THODI 

DATF./TtMr. Ot/01/8~ 
DATr.ITINE 00100100 

R!C!IV!D FAD,.f 
On/00/00 A!C D BYI 

• 

CASr. Nnfa 1454 ORG 8'MPLP. NOI DA491 JNORG SAMPLE NOel MDA42l 
CONTRAC LAROAATOAYCOMGl"ICll UATL 
CONTRACT LARDRATOAYCIHOAGlNICll WIL~ON 

M!MAIIkl 
REM UK I 
SAMPLE LOG VERIFIF.D RYI PLB 
•••REMARKS••• 
THIS DATA HAS HOT BF.f.~ SUAJf.CTI:D TO l QC REVJ[h 1 DAtA sHOULD BE LIMITED TO SIT! SCREENING• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... rOOTNOTES•n 

•A•AVERAGr VALUE •NA•~OT A"ALYZF.D •Nli•JNIERF~RENC!S 
•J•!STJMATED VALUE •N•PRESUMPTI&F. !VIDENCE or P~!SEHCE OF MAT~RIAL 
·~·•ctuat VALHI (1 ••ovv TO A! ra1 THAN vALUE arv~N •L•Ae UAL VAL •MnWH TO ~! R! T!R THAN VALU! ~JVEN 
•D•Ml r.RIAL NA NALUP'D FOR 8tiT NOT DJI!TP:CT!D, TMr. HUt'Bt:R 18 

THE ESTJMAf!D ~JNIMU" QUANTJTATION LIMITe 

"E~ULTR 
NA 
NA 
511 
511 
1110 
511 
511 
511 
tnu 
511 
511 
511 
511 
511 
511 
511 
511 
511 
511 
tnu 
511 

'" \(\U 
511 
5'1 
It U snu snu 
511 
511 
511 

'·' 

• 
•••••ANALYTICAL MtSULTS••••• 

IIMTTI\ COMPllllkD 
IIG/kC lCROL~IN 
lllilkG Al"MYLON ITA U.l!. 
UU/KG CHLOROM£!HlNE 
IIG/KG hROMO~~THANR 
IIG/KG V1NYL CHLIIkiDE 
llfi/Kr. CHI .. OitOUKANF. 
IIGIKG filr.THYLENI!.: CHLIIIUUt: 
IIUIKG I•I•DICHLOMOETHF.Nttt,t•DICHLO~UETHYL~NI!.) 
IIC/Kr. t.t•I>ICHLOICOUHIH~ 
IIC/i'G TMANS•lt:I•LIICHLDtcU£THENE 
IIGIKG CHt.IJROFVIHt 
IIG/KG f•2•DICHLOROETHAN£ 
IIG/KG tlti•TAICHLOMU!THANE 
IICIIIG CAIIHON TUtllCHLOMlDE 
tiC/KG 8ROMU01CHtUROMETHAN! 
IIGIIIG I•2•UICHLOfiOPROPllllt: 
IICIKr. TRA .. 8•1 1 J•UlCHLOM0tMUPt:NE 
IIGIJU'I TRJCHioUIIOETifENI:UR CHLDROETHYLI:.NU 
IICIKG BENZENE 
tiC/KG DIHROMOCHLOROHUttAHE 
IIG/KC lft,2•1RlCHLOMUEtHANt: 
IIG/KG C 8•lt •DICHLOHO,AOPt:N~ 
IIGIKG 2•CHLOit0ETHYloVINlL EtHER 
IIGIKG BROMOFORM 
IIG/KC 1L I, 2t. 2•!'-TIIACHLDMO!THANE 
tlS~~g ~~zc~~~LORU!tH~N~(I~TRlCHL~ROETHYL[N~) 
UGIK~ CHLOAOBENZ~"E · 
IIGIKr. ETHYL asr.NZIENI: 
IICIKr. M•XYLF.IIIE 
I IIi/KG O'P•lY&.EN! l MJlt;D) 
' MOISTURE 



• 
SAMPLE AND ANALYSIS MANAGEMENT SYSTE~ 

r.pa.rso 1Rr.G n 
Jo1H!t1S li!ORGU 

06/U/15 PURGF.AftL! DRCANJCft ANALY~IS 
S!DIM!NT/SOILI L nG!(DRT ~TJ 

SAMPLE NOel A5C6280 SAMPLE TYP!I SOIL 

PROJECT NOftl 15•g~a PROCMAM !L!MENTI NSF 
~v~;~~~~t~~~~fo: D Ptln~nNtSTAT!I NC 

STATION llDJI SWP•LA•C2 
S!OR[~ Sf t ON NOI 
SAMPLE COLLP.C!JONI. StARt nat~lf}M~ 01101/85 
SlMPL~ CDLLP.Ct DMI StOP nAT~It M! 00/00/00 

COLLECTED BYI I HANSEN R!C!IV!D FROMf 
SIMPtr P!Ctnt DATE/TIME 00/00/00 R!C D 

· S!AL!DI 
CHEMIST& 14H8 
ANALYTICAL ~ETHODI 

BYt 

• 

~~=~R:gf'.J~~~Ug=~(a~~~~~C;~· "ft~~~ INORC SAI4PJ.! Nl).l MDU2t 
CONTRAC~ LAADRAtORY(INDRGANICJt WILSON 
RIMARKI 
R!MARitl 
SAMPLE LOG VERIFIED RYI PLB SAHPL! DATA VERIFIF.D BYI JW~ 
•••REMAA~S••• . 
THIS DATA HIS NOt BrEN SURJFCtr.n tO A OC R!VIF.We 
DATA SHOULD BE LIMITED TQ SIT!.SCP!!NINGe 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOTNOTES• .. 

•A•AVERAr.E VALUE •NA•Nnt ANALYZED •Nli•1NTERFER~~CE8 
•J•EIITIMATED VALUI eN•PRESUNPTJVE rYIDIP.~CE OF PRP:SrNCE OP' Ml'I'EAUL 

•lt•ACJIIAL VALUE IJ ~MOWN TD R! LI'!SS tHAtf VALli~ GIVFN 
•L•AC UAL VALUr I kNOWN tO ~r. GAF.lf!R TNAN VALUF. GIVEN 
•U•NAtF.RUL WAll At .. LYErD rnA Bllt NOT DII:TF.CT!l'e THE NIJ14R£R T5 

THE !S!IMAT!D MINIMIII4 OIIANTTTATIDN LIMITe 

RE~ULTS 

"" Nl 
511 
511 tnu 
511 
511 
511 
tnu 
511 
511 
511 
511 
511 
511 snu 
511 
511 
5" snu an 
511 
tnu 
511 
17U 
511 

lnu 

i
r,u 
nu nu 
A 

• 
•••••ANALYTICAL RESULTS••••• 
UNIT~ COMPOUND 
IIGIKC ACROLEIN 
IICI~C ACMYLDNJTR~~~ 
IIG/KG CHLORDMEtH "£ 
UG/Kr. BAOMUM~ThA~! 
UG/KC VINYL CHLORIUE 
IIG/Kt: C14LORDUHAN' 
IIG/Kr: ~ETHYI.~hE CHLOR101:! 
1
1
11GCI11(trr.C. 1, t•DICHl.OIIM!THP.ttF.( 1, I•DICHLURUETHYLUt;) 

It •DICHLOROtTHl~E 
IIG/KC fAANS•Ir2•DICHLDROITHENI 
UG/KC CHLOROfORM 
IIG/Kt: I•2•UICHLOkOETHANE 
IIGIIU~ 1 r 1 t l•TR ICHLDIIUP.!THANE 
IIG/KC Ca~RON TETRICHLORlDE 
UGIKC HAOMODICHLURONETHANE 
IIG/Kt: t 1 2•DICHLnRnPROPAit! 
UGIKC TRINS•Itl•DICHLOROPROPENE 
UGIKG TAICH~OAO~THE"ECTRICHLORO!THYL~Hi) 
UG/KG B~NZENl · 
IIG/~r, DIBIIONOCHLOROMETHAtfE 
IIG/kG lti•2•1RIC~LURO!THANE 
IIC/Kt: CIS•It. •DICHLDROPROPENE 
IIGIKO 2•CHLDRDETHYLVINYL ETHER 
UC/~G BAOMOrORM 
ug~:g ~~~~~~~~~~~~~~~~~~¥~~~:~~LOROETHVL~N~) 
UG/KC TOLUEN~ · 
IIG/KC CHtllROBlNZEJIE 
IIC/Kt; ETHYL BF.NZ~Nt; 
IIG/KG M•XYLF.fl! 
IIG/KC O'P•XYL!Nf!(HUED) 
t MOJSTU~E 



• 
SAMPLE AND ANat.YSts MANaGEMENT SYSTEM 

I'!PhFSOtRF.C: IV 
ATHENS «iEORGIA 

06/14/15 PU~C~AALE nACANlCS aNALY~JS 
S!DINF.Hf/SOIL/St.UOG!(D~Y NT) 

SAMPLE NOel 85C628t 

PPUJECT NO I 85•048 PROGRAM ILE~!NTI NSF 
SDURCF.I anfttHf WOOD Pt!O~ONT 
CITYI WILMING 0~ STAT!I NC 

STATION llDfl S~P•Lft•Cl 
&TORE! ST T ON NDI 

I aMPL! C8LLFCTIONI JTlRT DATE/TIM'- 01/07/85 
AMPLF. C loLFCTION I TOP nATt/TJ14r. I)0/00/00 

CDLLErTED BYI 8 NAN~FN ~F.C!lY!O FRO~f 
SAMPLE REC'DI DATE/Tt~! on/00/00 RtC D 
SF.ALEDI 
CHEMJSTI MHA 
ANALITtCAL METHODI 

RYI 

CASr. NDfl 1454 ORG SAMPLP: NOI OA49q JNORG SA~PL£ NOel MDA475 
CDNTRAC LAAOAATORY(O~Gl~JC)I UATL 
CONTRACT t.A~DRATORY(INORGANICll WtL~O~ 

R!MlRKI 
REMARK I 
SAMPLE LOG YERJPJ!D RYt PLB SlMPtF. DATA YERIFIFP RYI JWT 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
U•P'OOTNO'U!SUe 

el•AVERACE VALUE· •Nl•NOT ANALYZFD •Nli•INTF.NFF.RtNCES 
•J•P:STJMAT!D YALUF eN•PRESfiMPTIYP: !'Y10P:NCE OF PPP:SFNr.t Or MATtJIIAL 
eiC•ACTUlf, VALU! JS ICIIOWN tn AI LII'SS THAN YlLUt: GTVP'N 
•L•ACTUAL VALUE S ICNOWN tn B! GREATER THAN VAtUr. GIVEN 
eU•NAT!RIAL WlS lNlLYZ!D rnp BUT NOT DETrCTEDe THE NUMB!P 15 

THE ESTIMATED MINIMQM QUlNTJTATlON LIMITe 

PE~UioTS ... 
Nl 
511 
511 
1nu 
!Ill 
511 
511 
tnu 
1\11 
!ill 
!Ill 
511 
511 
!§II 
!Ill 
!Ill sn 
5" 
IOU 
Sll 
!Ill 
tnu 
!Ill 
511 

I' u nu 
tnu 
511 
!Ill 
511 
5e8 

•••••ANALYT1ClL ME&U~T&••••• 
II lilTS 
IIC/ICt; 
IIG/kC 
IIG/Kt; 
IIG/Kr. 
UGIICC: 
IIG/I<G 
11(;11(1'; 
IIG/kC 
IIC/tcr. 
IIGIIIG 
IIG/kC 
IIG/ICC: 
IIG/KG 
IIG/ICG 
ll(i/KC 
llli/ I'C: 
IIG/KC 
IIG/ICt: 
11(;/l(t: 
IIG/KG 
II C.: /I( r; 
IIG/ICG 
IIC/J(C 
IIG/I!G 
IIG/ICt: 
IIG/ICG 
IJG/IIG 
l'G/ICG 
IIG/ICG 
IIG/ICC 
IIG/KC • 



• 
SAMPLE AND ANALY81S MANAG~~ENT SYSTfM 

FPA•F.SntREG IV 
UH!'IS GEORGIA 

06/14115 PURG!AftLF. ORGANICS ANALY~IS 
S!DI~!MT/SOIL/ILUDG!(DAY WTJ 

SAMPLE ~n.a ~5C6214 SAMPLE TYP!I SOIL 

:cs~~~~ =~a~Hfas;g33 PI!D=~~~RAM !LE~ENTI NSF 
CITYI WILMING ON STAT!I NC 

STATION IIDfl SWP•LC•C4 
S10AET ST t ON NOI 
SAMPLE COLLr.CTIONI STARt 
SAMPLE COLL!CTIONI STOP 
COLLECTF.D BTl 8 HANSEN 
8lMPLF REC'PI DlT!/TlMP. 
BULEn a 
CHEN 1ST I MHA 
ANALYTICAL METHODI 

nATE/Tt~r. 01/0l/AS 
nAT!/TJMF Oft/00/00 

R!'CEIV!D FRON I 
00/00/00 At~ D !Itt 

~a~$R:gfaL::g:arg:~~g:a~~{c~~l n~~~t INONG SA~PtE NOel MOA4tJ 
CONTRACT LA~ORATORY(INORGANIC)I WILSON 
REfURKI 
R!MlAKI 
IAMPLr LOG VERIFIED BYI PLB SAMPLE DATA VER1Fl[D RYI JWT 

• 

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

RF.~Uf.TS ... ... 
!ill 
511 
lllU sn 
511 
tllU 
511 
!ill 
!ill 
!ill 
!ill 

'" tnu 
!lll 
~~~ 
!Ill 
!Ill 
!Ill 
!ilt 
511 
tnu 
!If 
511 
ltU 
511 
!I'' !Ill 
!Ill 
!Ill 
•• l 

•••••INALrTICAL N!IULTI••••• 
IINlTft 
IIG/KG 
\IG/KG 
IIG/KG 
UG/M 
UG/M 
IIG/Kt: 
IJG/Kt: 
IIG/Kt: 
IIG/KG 
IIG/M 
fiG/KG 
IIG/KI; 
IIG/Kr, 
IIG/Kil 
IIG/ICI; 
IIG/Kr. 
IIG/1(1; 
IIGIKG 
liG/ICG 
IUUKt: 
IIG/KC: 
\IG/Kr:l 
UG/Kt: 
tiG/Kit 
IIG/KG 
IIG/Kil 
IIG/KG 
IIG/Kr; 
IIG/Kr. 
IIG/kC 
UG/KG 

' 

• 



• 
SAMPLE A~D A~ALYSJS MANAGEMENT SYSTEM 

F.PhP'SDtA!G IV 
ATHP:NS (I!QIICU 

06/14185 

SAMPLE NOol R5r627A SAMPLE TYP!t ~OT~ 

PROJr.rT NO•I 85•048 PIIOGIIAM !LE~F.NTt NSF 
SOIIAC! a soufHf wnon PU:nHnNt 
CITYI NILHING ON STAT!t NC 

STATION tlDJt SWP•P~•S 
StUREt St T ON NOt 

8AHPLF. C8LLFCfJONt START 
SAMPLE C LLF.CT ONt STOP 
COLL!~T~O BYt 8 HANSEN 
SAMPLr. R!CIOt DlT!/TJME 

.SEALED I 
CH!MISTt HHR 
ANALYTICAL M!THODI 

DATE/TTMY. 01/07/RS 
OAT!/TJMF. 00/00/00 

R!CUV!D FRUHf 
on/00/0n RIC D AU 

• 

CASE NO I 1454 ORG 8AHPLF. ~01 DA496 INOMG SAMPt~ N0 0 1 ~Dlt22 
CDNTRAcf LlROAlTORY(OACANIC,I URTL 
CONTRACt LAAORATDAI(JNORGAMIC,I WILSON 

IIEHUIC 1 
REMARJCI 
SAHPtr. LOG VF.RlFIED BYI PLB SAMPLE DATA VEIIJFIF.D BYI JWT 
eeeiiE,.AIIJCSeee 
THIS DATA HAS NOT Br.f.N SU8J!CTEn TO A QC RtVJ!We 
DATA SHOULD BE LIMITED TO SIT! SCAIEMING • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••FOOT,.OT!Se .. 

•A•AVEAA~E VALUE eNA•NnT lNALYZFD eNAJ•JNTFRFF.AENC~8 
•J•FSTlklTED YALUF. eN•PRESUMPTJYE !VIDENCE OF PAESF.NCE OF HATtRJAL 

•JC•ACTUAL VALUr. IS JCNONN tO A! L,SS THAN VALUE GIVFN 
•L•ACT"A~ VALUE IS JCNOWN TO ~! GREAT!~ THAN VALU~ GIVEN 
•U•NJTrRUlo WAS ANALvzr.n FOR AliT NDT DF.TF.Cff:Pe THE NIIMRU T8 

THE ESTIMATED MINIMUM QIIANTUATION LJMlTe. 

"E~ULTS 
Nl 
Nl 
511 
511 rnu 
511 
!Ill 
511 
JI\U 
511 
511 
511 
511 
511 
511 tnu 
511 
511 
511 tnu 
!Ill 
511 snu 
Stl 
511 

l
·~g 

I'U nu 
II 

511 ., 

• 
•••••ANALYTICAL ~E&ULT&••••• 

llhtTII CO~POIIND 
IIG/KC ACJIOLUN 
UG/JCC ACRYLONITRILE 
UG/JCC CHLOROM!THAN~ 
UC/~G BAOMUMETHlr.! 
IIG/~C: VINYL CHLORIDE 
UG/kC: CHLOMOEThAN! 
IIG/kC: M!,HYLENE CHLORIDE 
IIG/Kt; t, •01CHLORO£THFNE(l,I•DIChLORO!'IHVLENEJ 
IIG/KG It •llfCHLOROI::THANE . 
UGI~t: TMANS•l•2•0ICHLOMU1THEhE 
IIG/~G CHf,OROf DRM 
IIG/1\~ t,2•DJCHLrtROETHAr.l:! 
liG/1\C: llltl•TA ICHLURIJio:THANI:: 
IIG/k~ C Pf'ON T£TMACHLOH lot: 
UG/kG HAOHOIIICHLURUMI:!THANE 
UG/kC: l•2•UICHLOHOPJIOPANL 
IIG/k~ TAANS•ltl•DJCHLOROPHUPENI:: 
IIGIK~ TAlCHLOMOETHENI:!CTHICHLURUETHYL~Ni) 
IIG/K~ ttP:N7.ENt; 
IIG/KG DIRROMDCHtUAOHETHANE . 
IIG/Kfi ltl• Z•JR ICHf,OROF.THANE 
IIG/ICI:i C 18•1, •DICHLDMOPMOPJ::NI:: 
IIG/KC: 2•CHLOMDETHY~VJNYL ETHt:H 
IIG/Kt: HROMOf'ORM 
IIG/Kt: l 1 lt2 t2•T~TI'ACHLIJROE,HANE 
IIG/11~ TP'TfiACHLORO!l'HENUU: AACHLUROETHUENt.J 
IICilkt: TOLUENE 
IIG/kC: CHLOROHEr.ZEN~ 
IIG/Kt: ETttYL HE,.ZEN£ 
IIC/KC: M•xYL•:IIF. 
UG/KG O'P•XYLP:N,(MIXEDJ 
\ MOISTURE 



• 
SAMPLE AND A~ALYStS NANAGE~t"T SJSTE~ 

P'PhF.SDtft!G IV 
ATHENS IIEOIIG lA 

06/U/15 

SAMPLE ~0.1 ~5C6211 SAMPLE TYP£1 SOIL 

PAO·J!CT ftOftl 85•041 PJtOGAAM ILE14!Nfl NIF 
~¥¥;~~~~t~~:~to:OOD PI!DMONTSTAT!I NC 

STATION llDfl SWP•BM•Sl 
ITORIT Sf T ON NOI 
SAMPL~ C8LLF.CTIONI START OlT!/TJ"! 01/01/15 
SAMPLE C LL!CTJONI STOP DATE/TIME 00/00/00 

COLL!rtrn RYI 8 HANSEN Jt!C!IVED FPOMf 
SAMPLr. JtEC•na DAT!ITIME 00100100 IIEC 0 
S!AL!DI 
CHEMISTI MHR 
ANALYTICAL METHDDI 

RYI 

• 

CASP. MOfl ]454 OAG 8AMPL! NOI nA495 INORG SA~PLF. NO,I MDA42l 
CONTMIC LAIIDAATORYCnRGANJC)I IIATL 
CONTRACT LlftDRATORYCJNOAGANIC)I ~ILSON 

I'!MAIIKI 
REMARK I 
SAMPLE LOG VERIFIED Bll PLB SAMPLE DATA VERIFIED BYI JWT 

eeeR!'4ARitS••• 
!HIS OATA HAl ~nT R~EN ftii~JF.CT!O TO A QC REVJE-. 
DATA SHOUI.D BE LIMITED TO Sl" IICA!!NING, 

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

RE~UU8 
Nl ,.. 
511 
511 
511 
511 
511 
511 
11\U 
511 
511 
511 
anu 
511 
511 
lftU 
511 
511 
511 
tnu 
511 
511 
It U 
511 
511 
211U 

l nu nu ,,, 
snu snu 
]7. 

liN ITS 
IIG/KC: 
liG/J<G 
tiG/KC: 
UG/II:C: 
IIG/M 
IIG/KG 
IIG/111C: 
IIG/flr, 
IIG/II.G 
IIG/J<G 
IIG/KG 
UG/KG 
IIG/kC 
UG/KG 
IIG/Kt: 
UG/KG 
IJC:/Kr. 
IIG/Kt; 
UG/J<r, 
IIG/J<G 
UG/kG 
IIG/kG 
IIG/Kt; 
IIG/J<r. 
IIGIKC: 
IIG/Jtr. 
IIG/KC: 
IIG/KG 
IIG/KQ 
IIG/J<r. 
IJG/kC 

' 

CONPUIIND 
Ar.ROLEIN 
ACRYLONITMlr.t.: 
CHJ,0140MF.THAN.: 
BROMW4UHAN! 

• 

VINYL CHLORIDE 
CHLOIIOfTHAtlt 
MF.JHYL,NE CHLORIDE 
It •DICHLOMO~THE~E(l,l•DJCHLONO~tH~L~NJJ 
ltl•DICMLOROETHlN! 
TR Nl•lt2•UICHLOMO~THENE 
CHLOROfOIIM 
lt2•UICHLOROETHA~E 
lllti•TAICHLDRO!THAN! 
C RBON TITR~CHLORID~ 
RROMUDICHLUAOMETHANE 
lt2•DICHLOMOPJtOPANE 
fAI"S•l 1 J•DtCHLOROPRUP~N! 
TAICHLU~OEfHEN£(fHICHLUAUETHYL~N~) 
bi'!NZ!NE 
DIBROMOCHLUAO~~THA~~ · 
1flr2•1AICHLORO!THAM! 
C l•lt •DtCM~OICOPMOPEN~ 
2•rHLOH0!THYLVINfL ETH~R 
BROMOFORM 
ltlt2t2•TF.TRACHLOAOETHAN~ 
T~THACHLOAUEfH!N!ttEtRACHLOAOEtHYLiN~J 
Tnr,UEN! 
CHLOICDB!NU:NE 
ETHYL B!~UNE 
H•XYL.;NP: 
OLP•XYLF.NE(HIXEDJ 
NOUTUitE 



• 
SAMPLE AND ANALYStS MANAGE~E"T SYSTEM 

rPhr.IDt,PF.G tv 
A!H!NI liiOI'GJA 

06/U/15 PUI'GtABLE OI'GANTCS ANALYIISt. MIIC 
I!D!M!NT/SDIL/ILUDCI(DRJ WT) 

SAMPLE NOel R5C6279 SA~PLE tYPEI &OIL 

PROJ!r.T NOat 15•048 PROGRAM !LE~!Nft NSF 
SDURC!I SOuTHf WOOD PIEDMONT 
CITYI ~1LMING ON STAT!I NC 
STATION llDII SWP•dA•CI 
ITDI'!T IT T ON "01 
IAMPf,F COLLF.CTI8NI START nATF.ITTMF. 01101185 
lAMPL! COLLECTJ Nl STOP DATE/TIME 00100100 

CDLLECTF.P RYI 8 HANSEN R!CEIYP.D FRO~~ 
lAMPL! PECIOI DATEe/TIM! 00100/00 REC D 
I ULEDI 
CHEMISTI 
ANALYTICAL METHOPI 

• 

CAS~ NOfl 1454 ORC SIMPLr. NOI DA497 INDRG SAMPLE NOel MOA42J 
CDNTRAC tA~ORATORYfOPGANIC)I . URTL 
CONTRACT LABORATORY(INDRCANIC)I NILSON 
ltEMAIIICI 
REM UKI 
lAMPL! LOG V!RJrJED BYI PLB f'IAU VF.ItiFTED BYI .t~~i'l' 
... REIIARKS••• 
THIS DATA HAS NO'I' ftf.EH SUB,JFC'I'In TO A QC RF.VIF.We 
DATA SHOULD IE LIMITED TO SIT! SCREIN1NOe 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.. liF011Tt40TES• .. 

•A•AVERAGE YALU! •Nl•NOT ANALYZED •NAI•INtr.RrERENCF.& 
IJ•ESTIItATI!D VALUE *M•PR!811MPTIVE IVIDEHC! Of' PMP:SI!!NCE Or NAT!RJlL 
•K•ACTUlL VALUE f' JCNDNN tn Rr LEas THAN VALUE GTVF.N 
•L•ICTUAt VALUE 8 KNOWN TO II G~!lT!A !HAN YALUP. GIVE~ 
•U•MIT!AIAL was NJLY!P.D rnA ani NOT D!!ECTED, tHE NnMRt:R rs 

THE MINIMUM DETECTION LIM Te 

RF:SULTS 
16U ou 

lgu 
ou 
11 

5U 
NA 
HA 

•••••ANALYTICAL RESULTS••••• 
INt UG/KG rOMPOUNO NINE 
AcnoNE 
METHYL tTHYL KF.TON! 
CUliDN DTalll.FJDE 
N!THYt BUTYL k!TONF. 
METHY ISORUTYL KETONE 
IITYRE F. 
VJNYL •CF.TlTP: 
n CHLtlRODIFLIIOROHt:THl"! 
rLUOROT"JCHLIIROMF.THAN~ 

• 



• 

06/14185 PURGEl8LE O~GlMICS lMlLYSl&t ~1leC IEDIN!NT/10 LIILUDG!(DR R J 

SAMPLE NO,I 85r6210 SAMPLE TYPE& lOlL 

P~OJECT NOftl 85•041 PROGRAM !tiN!NTI M&F 
~~¥~~r~~~s~~Sfo:ooo PI!DMONTSTlT!I Nr 

STATION IJOfl 8WP•Ll•C2 
ITOR!T ST I ON NOt 
SAMPLE CO~LrCTfONI ~TART DAT~/TIMr 01/07/A5 
IAMPLf COLLP.CT OMI STOP DATE/TIME 00/00100 
COLLECTED BYI B HlNSr.N P!r.!IV!~ FROMf 
SAMPLF. ~FCtOI OATE,/fiNE On/n0/00 ~Er. D HYI 
SF;AL!Ill 

CHEMIST' 
ANALYTICAL MtTHODt 
CASF. NO 1 1454 ORG SAMPtr MOl Dl49R JNnRa SA~Pl! Nn,s MDA474 
CONTMACf ~AAORATORY(ORGANTClt URTL 
CONTRACT ~ARORATORY(INORQANIC)I ~ILSnN 
REMARK I 
RF.HAAKa 

lAMPL~ LUG VERIFIED ~YI PLR ~ATA YF~lFifD ~YI J~T 

•••PEMARICS••• 
THI~ llATA HU NOT II!EI't 81JA,JF.CTEI'I TO A QC Rt:VU:W, 
DATA SHOULD BE LIMITED TO SITF. SC~!!NING, 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FOOTNOTES••• 

•A•lV[RAGE VALUE. •Nl•NOT ANALYZED eNAJ•JNtr~rrR!"CES 
•J•!STINATEO VALUE •N•PR!SIIMPtiV! !VIDENCE or PR'S~NC! or MATERIAL 

•IC•ACTIIAlo VALliE tS ICtiONJI tn "! L!SS THAN VALliE GIVEN 
•L•ACTUAL VALUE 11 KNOWN tn BE GREATER THaN VAtU~ ~IV!N 
•U•MATP:RUL WAS NALYZ!D rnR fiiJT IIOT D!TF.Ct!:P, TH! tUIMAER TS 

THF NININUM DETECTION ~IMJT 0 

• 



• 

06/U/15 

SAMPLE AND ANALYSIS MANAGEN!"T SYSTEM 
F.Phr.sn1R!G IV 
ltHrNS g!QRGU 

PURCrABLE ORGANICS ANALYS!Sf ~fiSC 
I!Dl~!MTISOILISLUDG!(DP w ) 

SAMPLE N0 1 1 I5C621l SAMPLE TYP!I SOIL 

PRUJ!CT NOAI 15•041 PRO~RAH F.L!M!NTI ~S' 

8~¥;~t:rf~Y~~fo:ooo PIE~~0"7sTAT!I NC 

STAtiON IJDJI SWP•Lft•CJ 
I!OR!T Sf I ON "01 
SAMPLE COLL!CTIONI START OAT!ITIM' 01107/RS 
lAMPL! COLLr.CtiONI STOP OAT!ITJMr. OG/Oft/00 
COLLE~T!D BYI 8 HANSEN RECEIVED FAUHf 
SAMPLE REC•na DAT!,ITIMF. n0100100 REC 0 RYI 
SEALED I 
CH!NJIITI 
ANALYTICAL M!THODI 

• 

CAS~ N0£1 ]454 ORG SAHPL~ N~l OA4qq JHORC SAMPLE N0 1 1 MDA425 
CONTRACT LABORATOPYCOPGANICll URTL 
CONTRACT LlftORATORJfiNORGANIC)I WILSON 
R!HARICI 
R!HARIC I 

IAMPLr. LOG VEAIFIF.D BYI PLB DATA V!PIFIEO ~YI JNT 

•••REIIIARICS••• 
THIS nATA HAS NOT M!EN SURJ!CT!n TO A OC REVJfW 1 
DATA SHOULD BE LIMITED TO an! SCRIP:IIING, 

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

RESULTS 

16U ou 
511 
IOU 
IOU 
511 
511 
Nl 
lOJN 

•••••ANALYTICAL RESULTS••••• 
INI UC/KG COMPOUND NA~E 

lCF.TONE 
N~THYL ETHYL ~!tONE 
eAR RON DISIILFJ llt: 
METHYL RIITYL KETIIHF. 
N!THYL ISORUTYL KETUNE 
STYR!NP: 
VJNYL ac•:TATF. 
niCHLOROnt,LUORUMETHA~~ 
FLUOAOTNICHLOROMF.THAN~ 

• 



• 

06/14185 PU~~~ABt~ ORCANTCS ANALYSJSf "wtiS)C 
StDIMENT/SOIL/SLUDG!(D~ 

SAMPLE NOel A5r6284 SA~PLE TYPEI SOIL 

PRIJ.Jtr'r ,.Oa I R5•048 PRnr.AAM IP,I.!14!NTI NSF 
SOURC!I snuTHf WOOD PIEDHON? 
CITYI WILMING ON STATEI NC 

STATION llDfl SWP•LC•C4 
STOR!T ST T ON ~01 
SAHPLF CULL~CTIONI START DATEITT"~ Ot/01/85 
SAMPLE COLL!CTIO"I STOP DATE/TIM! 00/00/DO 
COLLErf[D MYI 8 HANStN R!r!IY!D-fPO~~ 
SAMPLr RtCfOI DATI!:,/TJMt Q0/00/00 REr 0 BYI au una 
CHt:MISTI 
ANALYTICAL ~ETHODI 
~AS! NO I Jt54 ORG SAMPLF NOI Ot~44 

~g=~::gt t:;g::lg:JI?=8~31fil~,i ~~l~o" 
lt!HlRKI 
REMARK I 

tNORG SANPtt NO.I MDA41l 

SAHPLF tOG V!RiriED RYI PLB DATA Y!~IFT!O RYI J~! 

IIIREMARKSIII 
THJS 0-TA HAS NOT B!F.N SURJ!CTr.n TO A OC RF.VlFMe 
DA A SHnULD BE LIMITED TO SITE 8CR!!NJNGe 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ntFOO'I'NOT!SI .. 

•A•AVERACE VALUE INA•NOT ANALYZED INAI•INT'-RFER~NCf.S 
e,J•~8TIMAT!O VALUE IN.PRFSIIIIIPTIV! F.VIDI!:NCI OF P~P.'SP:NC! Uf .. ATUIAL 

d•AC:TIIAf, VlLUr. JS KIIOWM tn I'! L'SS THAN Ylttlt: GIYFN 
IL•ACTIIAL lALUE 8 IUfOWN TO R! GREATER THAN YALUII: r.IVEit 
IU•MATFMTA WAS ANALYZ'D FOR flllt NOT D!trCTt:l'l • THt.: NUMBER IS 

THE ~I~IMUM DETErTT~~ ~tMtT. 

MP:SIILTS 
t6U 
anu 
511 

lnu 
nu 
II 

511 
NA 
Nl 
7·'" 6JN 

IIIIIAHALYTICIIL ~ESIILTS• .. •• 
lNI 110/~G COMPOU"U hAM£ 

ACETONE 
METHYL ETHYL ~r.tnNP: 
CARHON DISULFUlE 
MtTHYL HIITYL ~ETON~ 
~ETHYL ISOBUTYL KETONE 
l'TYR!NP! 
VINYL ACF.UTF. 
n I(' HLOIIUO I, Llii\ROMk:THA ref: 
F'LIIDPOTI(ICHLIIHOMETHANt: 
PINEJfE 
TRTM!THYLCYCtDHEXA"UNt.: 

• 



• 

06114185 

SAMPLE NOel R5C6211 SA~PL! TYPEI SOIL 

PROJECT ~OAI 15•041 PRUCRAM !LEM!Ntl Nar 
IOURC!t SnutHf WUDD PIEn~DNT 
CITYI WtLMING 0" . STAT[I NC 

STATION llDft SWP•Rft•S 
ITORET ST T ON NOI 
SAMPL'- r.OtLr.CTIONI START nATr.ITJMr ftl/01/~5 
SAMPLE COLLF.CTIONI STOP DlTE/T ME 00100100 

COLLECTF.D fYI 8 Hl~Sr.N P!C!IV!D FPDMf 
SAMPLE R!C Dl DATE,ITIM! 00/0ft/00 R[C D BYI 
SEALED I 
CHEMIST I 
INALYTICIL METHODI 

~AB$R:gt•L:~~=atS:~(g:~:~;C;~a Dt,~;r. INORG SAMPLE NOel MDA422 
CONTRACT LARORITOPY(JNOPGANICll WtLSON 

R!MARKI 
REMARK I 
lAMPL~ LOG Y!Riri!D BYI Pt~ nATA VERIFIED Btl· J-T 

IIIR!MlfUtS••• 
THIS naTA HAS NOT 8'!~ SURJ,CTEn TO l OC REYIFW 1 
DATA SHOULD BE LIMITED TO SITF. SCREENING. 

• 

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

RESIILTS 
2ftU 
~nu 

lou 
nu 

IOU 
511 
NA 
NA 

•••••ANALYTICAL ~F.6U~TSIIIII 
INI UG/KG COMPOUND NAME 

ACr.tnHE 
METHYL [THYL kEtnNr. 
ClJIBON DT&IILFIOE 
METHYL BIITYL IIP!TONF. 
METHYL JROKUTYL KETOH~ 
STYRitfllo: 
'f"YL acrt'!E n CHLOROOIFLIIUROMETHAN! 
rLUORDT~TCHLOMOMFtHANE 

• 



• 

06114115 PUACEIBtE OPdiNJCS ANALYIISL ~ISC 
SEDI~!NT/10 L/ILUDCE(DMT WT) 

SA~PLE ~a.a R5C6277 SAMPLE tYP!I lOlL 

PAOJ!~T NOal 15•0C8 PAO~AAM !L!NENTI ~~~ 
SOURCEt SnuTHf WOOD PIEDMONT 
CITYI WIL"ING 0~ STATll NC 

ITATlON r1o1a S~P•AK•SI 
TOilET ST t ON Hill 

at=~t~ 83tt;s+ts=: ~~a:' 
COLtEr.TF.D BYI B HA~SF.~ 
SAMPLE PECIDI DITEtiTlMF. 
S!AL!DI 

CHi:" UTI 
ANALYTICAt METHOOI 

naTr.IT1H'- nt/07/85 
DAT!ITJNr. 00100/00 

R'.:CIUV!D FJtOMf 
00/00/nQ REC D RYI 

• 

CASF. ND.al JC5C IlliG SAMPI,Y tiOI OAC9'5 INOM~ SAMPLE NOel MDA471 
CONTRACT tAAORATOPY(OIIGANIC)I URTt 
CONTRACT LAAORATORY(INDRGANfClt WILSON 
AEMUICI 
REMARK I 

IAMPLr. LOC V!AIFI!D AYI PLB 
•••REMARKS••• 
THIS DATA HAS NOT B!!N lUIAJ'.:CT!D TO A OC AEVI!"• 
DATA SHOULD BE LIMITED TO SITF SCAEf.NINCe 

·········································~······················· .. ttFOOT,.OTES .. • 
•A•4VEAACE VALUE •~A•NOT ANALYZED eNAl•INT!RF~RENCES 

*•1•ESTIMUED VALU'- eNePR!SIIMPTt'l~ !vtDF.NCE OF PMP:ISFNCE OF MATERIAL 
•l•ACTUAL VALUE IS KNOWN TO RE L'-Sf THAN VALli~ GIVFN 
*L•ACTIIAL YAroUE U KNOWN TO 19! GR! TIER fMIN YALUF. GIVEN 
•U•MAtf.HIAL NAil ANALYZrn rnA BIIT NOT OP!Tr.CTED 1 tHP: NIIMBER IS 

THE HINIMU~ DETECTION· LIMit. 

R!SIILTS 
2!SU 
lOU 
5U 
IOU 
1nu 
IOU 
511 
NA 
Nl 

•••••ANALYTICAL lfEtJIILTseu .. 
JNI UG/KG COMPOUND NAME 

AC!TON! 
METHYL ETHYL ~ETU~P: 
CUBON DISULFIDE 
MUHYL BIITYL ICUONE 
"ETHYL IS08UTYI• KtTON! 
~TYAENF. 
VINYL ACF.TATF. 
DlCHLDRODtrLIIURUM~THAN! r IIOROT"JCHLIIROMETMAHE 

• 



• 
SAMPLE AND ANALYStS MANAGEMENT SYSTEM 

!PhF.Sn1REG 1V 
lTH!NII fiF.OAGU 

06/U/15 EXTRACTABLE nRGINtC ANALYSIS 
I!DtMINf/IOIL/ILUDG!(DRY NT) 

IAMPLE H0 1 1 I5C62l9 SAMPLE TYP!I snJL 

PROJ!CY NDal 15•041 PPOGRAM IL!M!NTI NIP 
SOURC!t anutHf WOOD PI!PMnNt 
Cl!tl WILMING ON STlTII NC 

ITITION llDfl IWP•JA•CI 
ltOR!t 81 t ON HOI 

1:=:~~ ~Bttl~iiBDI IIAP' Hl~~~~I:J. g&~g~~~~ 
COLLECTED BYI I HINSIN P!CIIYED FPDMf 
SIMPLE REC'nl DATI/TIMt 00/00/00 RIC D BYI 
lUtED I 

C:HEMIS'U MHB 
. ANALYTICAL MITHODI 

• 

~~=,R~gf·L~:~:.,g:i(Aft~~~~C~~I.Dft:¥l INORG SAMPLE NOel MDA42J 
C:OITRAC! LARORATDRY(INOROANIC)I ~ILSON 

lllltUKt 
REMARK I 
lAMPL! LOG YERIPIID Btl PLI nAtA Y!~IFIED BYI JNT 

••UEMARKI••• 
!HIS DATA HAS NOT BEEN SURJ!CTEP TO A QC REVIEW, 
DA A SHOULD BE LJMI!!D TO liTE ICAE!NlNGe 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... ,ODTNOTES••• 

•A•lYERICE YILUI *NI•NDT INALY!!D eNAI•IN1r.RrF.AENCF.S 
•J•EITIMITID YILUI •M•PR!SUMPTlY! IY1D!NCE OF 'R!SfNCI OF MATERIAL 

•K•AC!UIL YALUI 11 KNOWN TO ,, Lrss tHAN YIL'v'l Gtvr•, N 
*&•AC!Ult VALUE -NOWN TO Rl GR!lT!R tHAN lLU'- Cl E 
e •MATER AL ill INALYZ!n rn~ Rllt NOT D~JFC:T!De tH! NIIMR!R JS 
!HE 1ST MATED MININU~ QUANfiTATIOM LIM T1 

P!~ULTS 
I ftOOOIJ 
IU 
2ftOOOU 

lnoou nonu noou noou 5noou tnonou tnooon 
2noou 

inonu noou 
noou 
noou 

2ft00U 
us~ on 
tnoou 
5ftOGU 
tnoou 
sngou Jn ou 

lnoou 
noou nonu 

200GU 

!noou 
ngnu 
• 0 

I
OOOJ 
IIOOU 
5000 
,000 
noou 

lnoou 
700 
IIOOU 

2ftOOOU tnonon 
5600 
11100 uoo 

IIOOOU tonou non on 
lftOOU 2nonu 
5nonu 
40000 
2ft00U 
tnOOU Jnonu 
1tooou noou 
4ft00U 
12000U 
1,7 

• 
•••••ANALYtiCAL ~!IULTS••••• 

UNITS CO"PDIINO 
IIG/KG N•NtTROSODIHETHILAMI~E 
Hs~=g 1~a;y~~~~NYLHYD .,,.,,.ZUB~NZE~I 
UUG//~g f•1•DfCHLD0~o0&8E1NZZ£INNI 

~v •••D C:HL n N I 
UG/KG lf2•DICHLOROIEM!INI 
U
0

G
8

//KKgC B 1J2•CHLOROITHYLJ ETHLR 
HU CHLOROETHANE 

U /Ko BI8(2•CHLORntSOPRDPYL) ETHtR 
U11 GG//K~GG, N•NlTROSOOl•M•PROPYLAMINE 

NI!RiBENZ!N! 
UG/ G H!XA HLDROBUTADifMI 
~g~~8 Al~~~~~~~~~LORO NZENE 
UG/KG BIS( •CHLOROE1HOIY) METHIN£ 
IIG/KG ISOPHORDNE 
1
0
JG
8

//KKCG H'-XICHLDRDtYCLDP!NIADI~NE lHCCPJ 
2•CHLORONl HTHALIN 

U /ICC ACENAPHTHY !NE 
UG/ICC aetNAPHtH!N~ 
UG/ICG DIMETHYL PHTHALATE 
IIG/ICG 2t4•DfNfTRgToLU!NE 
UG/ICG 2t6•D N TR TOLUENE 
UUGG//KGC t•CHkORDPHENYL PHENYL ETHER K FLUO !N! · 
UG/KO D1EtHYL PH!HlLATI . . 
IIG/KG N•NI~ROSOD PHENLYANIN!/DIPH!NYLAMINE 
UG/KC H!XA HLORD !N!ENI CHCR) 
IIG/~G 4•1R MOPH!NIL PHIN.L !THE~ 
UG/KO PHIIAIINRF.N 
UG/KG lNT"RACINI 
UG/KG Dl•N•BUTY~PH1HALATI 
UG/KG f UORliiHENE 
UG/KO PYJI!NE 
IIG/KG BEN!JL BUTYL PHTHALATE 
us~~g :l=l8~ll~l~=~~!k1,'H'H'L•TE 
UG/KG CHJtfll .. ! 
Hg~~g JIJ •DICHLDROBENZIDJNE 
UG/~r. C!N~o9i'l~&'~~~kfJfuoRANTH£NE 
gg~=g IINI0(8 AND/OR K)fLUORAN!H1NI 
UG/KG IE1fO•l•ltlliNI 
uG/Kf. A~R~=~~1 1·acl;~RAaEICI"! IIG/KG B!NZO( PERY£!11: 
UG/KC 2•CHL0 0 INOL 
qG/KG 2•NITRUPHINOL 
IIG/KG PHIENO~ 

cs~:s I:::Bt~fi'~l&,ut:s~ 
UGIKG t41.6•1RJCHLOJOPHINDL 
UC/KG •CH~ORD•1•"ETHYLPH!NUL 
IIC/Kn 2, •• INltROPH!NDL 
UG/KC 2•MI My •4t6•DIN1T"OPHENUL 
UC/KG P~NTACHLORoPH!NnL 
UG/KG 4•NfTRDPH!NOL 
' MOISTURE 



• 
SAMPLE AND ANALYSIS MANlC!M!IT SYSTEM 

!Ph,SI'Itii!C IV 
l!H!NS l:i!OIIGU 

06/14115 F.XTRACTARLF. OIICANIC ANALYStS 
IIDIMINT/SOIL/ILUD'!(DRY NT) 

SAMPLE ND 1 1 15C6210 SAMPLE TYP!a SOIL 

NSF PRDJF.CT NDal 15•041 PIIOCAAM !LEM!NTI 
SOUIICP.t SnutHf WOOD PIEDMONT 
CITYI WILMING ON STAT!I NC 

STATION IIDII 8WP•Ll•C2 
ITOIIF.T Sf T ON NOt 
SAMPLP. COtLr.CTIDNI START DATI/f,MF. Ot/07/15 
SAMPLE COLL!CTIONI STOP DATI/f N! 00/00/00 
CDLLECTF.D BYI 8 NANIF.N R!CEIY!D FROM' 
llMPLF. R!C'I'II DATE/tiME 00/00/00 R!C D BYI 
S!AL!Dt 
CH!NISTI MHR 
ANALYTICAL METHODI 

• 

CAS! NOfl 1454 ORG SlMPLF HOI DA491 INOIIG SAMPLE Nn.a MDA424 _ 
CONtRAC LAIOAATDRYCDIICANIC)t UftTL 
CONTRaCt LlftORltDAY(JNDRGANIC)I WILSON 

II!MAAIC I 
REMARK I 
IAMPLE LOG VIAIFIID Ill PLB DATA VERIFIED BYI J~T 

euiiiMlllll••• 
~~~~ ~ft~ftt~11r"2J .. ¥JI~ 9M8if~J.1gclirAI2S, 11 Evrrw, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••rDDTNOTES••• •A•AY!IIAG! VALUE •NA•NOt ANALYZED eNAI•IMTF.RFF.R!NC!S 

eJ•~ItlMAT!D VALUE eN•PRriiiMPTIVP. !YIDP:r.CE OF PRJ:IP:NCI! OP' MATEflllL 
•IC•ACTIJlf, VALUE JIICNOWN tn Ill! 'r.as THAN VlLIJ! GIV'-N •L•lCTUAL VALUE K~OW~ TO Bl AliTER THAN YALU'- GIVEN . 
•U•MAtFRIAL ~AS ANALYZED FOR RU NOT DP:Tr.Ct!Do THE NUMBER JS 

THE rSTIMAT!D MINIMU" QUANTITATION LIMIT, 

IIEl'IULTS anoou 
Nl 
t1000U 

lnonu nonu 
IIOOU 

5000U 
41)00U 1noou 1nonu 2noou cnoou 
2t101'1U 
noo 
21)00U 

!noou 
700011 
ngJ u 0 snonu snoou 2noou 

t
noou nonu nonu noou 

IOOI)U ,onu 
nonu 

1400 
too anoou 

2"goo 
22 00 cnonu Jnoou 

It goo n nu 
tOOOIJ 

lnooou 
4U8 

11000 2onon ,,ooou 
7ftOOU. 

inoou 
ngnu n ou cnonu 2noou snoou 

JnOOU 
UOOOIJ 

i
nonu 
nO OJ 
:ooou 

•• 
•••••ANALYTICAL "!SULTS••••• 

UUTS 
IIG/ICG 
IIG/KG 
UG/Kt: 
IIG/ICG 
IIG/JCG 
IIG/KG 
IIG/KG 
IJG/Kr. 
IIG/KG 
liG/Kt: 
IIG/ICG 
IIG/Kt: 
UG/KG 
IIG/KC 
IIC/KC 
UG/Kt; 
IIG/Kt; 
UG/KC 
UG/ICG 
UG/Kt; 
UG/Kt; 
IIG/Kn 
UG/ICC: 
IIG/ICC 
IIG/ICC 
IIG/Kt; 
UQ/KG 

"l'"n II /J(t; 
ll /KG 
U /ICCI 
IIG/K(,i 
UG/KG 
UG/ICG 
liG/KG 
IIG/Kt; 
UG/KC 
IIG/Kr. 
UG/KC: 

88~~8 
UG/KG 
UG/KC 
IIC/KC 
UG/KC 
IIG/KG 
IIG/KG 
IIG/ICG 
UQ/ICG ua/Kn 
IJG/KC 
IIG/ICG 
IJG/Kr. 
IIG/Kt; 
110/KC 
IIG/Kt1 
IIG/ICG 

' 

COMPOUIID 
II•NITROSODIMETHYLAMIN! 
IL2•DIPHENYLHYDRAZINE/AZ~B~NZEN! 
BII!:NZiniN! 

I•J•DICHLOMOBENZENE 
r4•DICHLOAnB!NZENI 
l2•DICHLDROBENZINI 

BIS(2•CHLORnETHYL) ETHER 
H'-XACHLOROETHANE 
BIS(2•CHLOROIIOPAOPYL) ETH~R 
N•NITROSOni•N•PROPYLAMINE 
NltRORENZ!NE 
H!XACHLOfiOBUTlDIINI 
1'2L4•1RICHLORURINZENE 
II P"THALINI!. 
BIS(2•CHLOROITHOXY) METHANE 
JSOPHDRONE 
HEXACHLOROCYCLOPIN1ADIEN~ (HCCP) 
l •CHLOIIONAPHTHALINI . 

C!NAPHIHYLENI 
ar.t:NAPHTHf:NP: 
DIMETHYL PHTHALA11 
2•4•DIIIJTRUTOLU!N! 
2,6•DINITROTOLU!NE 
4•CHLOIIOPHENYL PHENYL tTHEM 
FLUDRf.NP: 
DIETHYL PHJHALAtl 
N•Nitfloson PHENLIAMir.!/DIPHENYLAM!Nt 
HF.XlCHLOROBr.NZEN CHCR) 
4•~RONOPH!NYL PHINIL ETHER 
PH!NAMtH"P!I! 
lltMUCII! 
Dl•N•BUTYLPHfHALA!E 
F UOAAITHII! 
PYR!NE 
BENZJL BUTYL PHTHA~ATE 
:1Bloifl21~nlf!klr HfHALATI 

i~H~f~D~1eHLORDBINZIDINE 
D •"•0 ~~~PHTHALtTE B NZO( ND/UR K FLUORlNTHENE 
BF.N!O(I AND/OR K FLUORANIHtN£ 
BEM!D•A•PYAI!NP! 
INp!ND (~,2~J•CD) PYRENE 
DIBENAD( tH ANTHRACENE 
B!NZO GHIJP RYLEN! 
2•CHL ltOPHENOL 
2•NITROPHINOL 
PH!NDf, 
2r4•DJM!lHYLPH!NOL 
2,4•D CH OltOPHENOL 
2r4L6•TAICHLOAOPHENDL 
4•C"LORO•J•M!THYLPH!NOL 
2,4•DIIIITROPH!NDL · 
2•M!THYL•4t~•01NITMOPHENOL 
P!NTACHLO~oPHENOL 
4•NITROPHENOL 
MOJSTIIME 



• 
SAMPLE AND ANAtYSift MANAG!MENT SYSTEM 

II!PhP!ShtR!G IV 
ITH!NI (i£0RGU 

06/14185 !XTRACTARL'- ORGANIC ANALYSIS 
IEDIM!NT/SOIL/ILUDG!(DRY WT) 

SAMPLE N0 1 1 ASC621t 

PROJICT NOAI 15•041 PROGRAM !L!M!NTI 
SOUPC!I IOuTHf WOOD PIEDMONT 

NSF 

CITtl WILMING DN STlT!I NC 

STATION llDfl IWP•Lft•CJ 
ITORIT IT T ON NOt 
lAMPL! COLLF.CTfONt ITAAT 
SlMPLI COLLECT ONI STOP 

i~~~fi'l~ct~l ~A~I,IJ:E 
S!At!DI 
CHEMISTI MlfR 
ANALYTICAL M!THODt 

DAT!/T,Mf. Ot/07115 
DATE/! ME 00100100 

RICUY!D FROM f 
00/00/00 REC D RYI 

• 

CAS! NDfl J454· ORG SAMPLr. NOI DA499 
CONTRAC LARORATORIIORGANJC)t . URTL 
CONTRACT LlBORATORt(INORGlNIC)I WILSON 

lNORG SA~PL! NOel MDA425 

IIEMARKI 
R!NAAJI 

lAMPL! LOG YIRIFI!D Btl PLB PlTA VF.~IFIED AYI J~T 

•••REMAIIKS••• 
tHIS OATA HAS HOT BF.!N SU"JF.CT!D TO A QC REYI!W, 
DATA SHOULD IE LIMITED TO SIT'- SCR!!HJNO, 

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

RE~ULT8 
1noou 
Nl 

1

200011 
nonu 
noou 
noou 
noou 
noou 
nonu 

61'100U 
21'1000 
snoou 
2noou 
tnonu 
Jnonu 
ngou n 0011 
ftOJ 
ftOOJ noou nonu 
noou 
noou 
nonu noou 
ftOftU 

2ftOftU 2nono 
!noou 
1400 
21'100J 

lnooou 
nooo 
ftOOOJ 

41'100tl 

lnoou 
900 
too 
nooon 

11'100011 
1188 
11100 
21'100011 

lnonou 
nooou 

" ou lnoou 

eeeFOOTNOTISeee n OU 
•A•AY!RAr.E VALUE •NA•NDT ANALYZED eNAI•IHTF.Rr!RENCES nlnu 

•J•ESTIMATID lALU! eN•PR!IUMPTJir '-VIDENCE or PRF.SrHCE or MATF.RIAL ~noou 
•K•ACIUAL VA uE 11 KNOWN '" Rl rls THAN VALUE Gtvr.H noou e •A Ill V UE IN WN tO Bl R A ! H N A F. G YEN I'IOOU .&.M~ u~ALA~u I ALtiro roR 111 al Gr.lr~uX."¥H! luMBER ts ttooou 

THE IITJMATED NIIJNU• QUANTITATION LIMIT, 41'1000 

1:1ssu 

• 
•••••ANALYTICAL ~ESULTS••••• 

II NITS 
IJGIIG 
IIGIKG 
IIGJIC 
IIG/Kr. 
IIGJKr. 
IIG/Kt: 
UGIKG 
UGIKr. 
UGJI<r. 
IIG/111 
IIG/JCt: 
IIGII((J 
IIG/KC 
IIGIJ<r. 
UG/J(t; 
IIGIKG 
IIGJKC 
UGIKC 
UG/KC 
IIG/KG 
IJGIKO 
IIG/IC 
IJG/KG 
UG/It: 
IIG/ICC 
IIG/KO 
liG/KG 
IJG/IC: 
UG/Kr. 
IIG/KO 
UG/Kr. 
IIG/Kr. 
UG/KG 
UG/KC 
11~/18 
" /It II /P. 
IJG/Itn 
IJG/IG 
IIG/Kr. 
UG/Kr. 
UG/Ir. 
UG/IG "81110 II /ItO 
IIG/10 
UG/It: 
UG/Itt: 
IIG/Kr. 
UG/KG 
UG/Ir. 
IIG/Ir. 
IIG/KtJ 
110/IG 
U~/li 

''a'1a ~ /1 

COMPOIIfd"' 
N•NYTPOSOOIM~THYLAMINE 
lf:2•DIPHENYLHYDAAZIHEIAZOBtNZENE 
8 NZIOtNE 

l
rJ•PJCHLOROBENZ~NE 
r4•D1CHLOROBEHZEN£ 
f2•DICHLORDBENZENE 

8 8(2•CHLOROETHYLJ ETHER 
HrxaCHLOROETHANF. 
818(2•CHLO~OISOPROPYL) ETHER 
N•HitROSOOI•N•PROPJLAMINE 
NITROBENZENE 
HEXACHLOIIOBIITA8U:NI 
ll2L4•JRICHLOR ftiHZEN! 
H PHTH LENE 
BISC2•CHLOROETHOXI) M!THAH~ 
tsnPHORONF. 
H'-XACHLOROCYCLOPENIADIINE (HCCPJ 
2•CHLORONlPHTHALIM 
lC!NAPHtHYLEN! 
ACENAPHTH!Nr. 
DIMFTHYL PHTHALATE 
2r4•DIIITROTOLU!ME 
2r6•DIIIJMOTULUENE 
4•CHL0RO H!NYL PHENYL !THEft 
rLU,RP!II! 
DllTHYL PHJHALATI 
N•NI!ROSUO PHENLIAMIN~iDIPh!HYLAMINE 
HEXACHLONDBr.NZIN (HC~ 
4•8R~MOPHF.NYL PHINYL I H~R 
PH!N NTHR!N! 
AN!H AC!IIt: 
Dl•N•RUTILPHTHALATE r UORlii!H!Nt: 
PYUNI! 
BENZYL BUTYL PHTHALATE 
81S(2•ETHYLHEIILJ PHTHALATE 
I~N~~lCIAM!HRACI!NI 
~~~I•DICHtORORENZIDIH! 
D •N•OCTILPHTHALlTI! 
BI!NIO(I NDIOR K)FtUDRlN!H£NE 
BEN D(l NO/OR llt)F UORANtH£NI! 
BF.NZO•A•tYREII! 
I~Dt.NO ( r2~3•CDJ PYRE~! 
DIBINZOf 1H ANTHRACENE 
BENZO(GHIJP .RYL!NE 
2-('N~OROPHENOL 
2•NI ROPH!NOL 
PH N L 2,1. IMETHYLPHtNOL 

l
r4•DICHLO~OPHENOL 
•••••~Rl~HtOROPHENOL 
•CHLn O•J•METHYLPHENOL 
r4•DI ITROPH!NOL 
•NIJHYL•4t6•D1NfTMOP"INOL 
ENI CHLORDPH!HO 

4•N TROPH!NOL 
MOJ TUllE 



• 
lAMPL! AND lNlLYSJS MIMIC!NINT SYSTEM 

!PhP:Sn1 ArG JV 
ATHENS Ci!OitGIA 

06/14/IS EXTRACTABLE nRCANJC lNlLYSJI 
SIDIMINT/SDILISLUDG!fDAY NT) 

lAMPL! NOel R5C6214 SAMPLE TYP!I SOIL 

PROJECT NOftl 15•041 PAD¥RAM !L!M!Ntl NIF 
~¥~e~~A~t~~~~fo:ooD PIIDMDN STAT!I NC 

STATION llDfl SWP•LC•C4 
ITDRlT It T ON MDI 

lta;tl ~8t~l~¥18al IIAD' Glll~ll=~ g&~8~~31 
COLLECtED BYI B HlN,!N AICIIY!D FADMf 

· IANPt.F. REC'OI 01111 JM! 00100100 UC D 
I!AI.!DI 
CH!MJITI MHB 
ANALYTICAL MITHODI 

• 

~
AS! NOfl J454 ORG llNPLF. NOI 04644 
ONTRIC LIBDRATORYfDRGANIC)I URTL 
ONTRACT LARORATORifJNDRClNIC)I WILSON 

INORG SIMPLE Nn.a MDA4tl 

IIIMARICI 
liMARkl 

IAMPLI LOG YIRIFIID Ill PLI DATA YrRIFIED IYI JWT 
.. eA!MlAICI .. • 
IHJS DATA HIS NOt I!!N SUftJ!CT!n TO A QC lt!YI!Ne 
DA A IHOULD II L MltiD TO IITI ICRIIMJNG• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FODTIIOT!S .. e 

eA•lY!RlGE VALUE •Nl•NDT lNALYZlb eNli•INT!RF!AENCES 
•J•ISTINATID VALUE •N•PR!SUMPTt'r. !VIDINCI Or PR!SF.NC! OF MATERIAL 

•k•ICTUIL VALUE IS KNOWN TO R! P:SS THIN VALUE GtYF.N 
•L•lCTUAt YALUI IS KNOWN tn 8! "lATER THAN VAtU~ GIVEN 
•U•Mlt~AfAL WAI ANIL!Z!D POR ft»T NOT D!T~CTID 1 tHE NUMBER IS 

THE lSI MATED MINIMU" QUANtiTAtiDN LIMIT, 

P!IIUL!S soon on 
ttl 
12000U 

lnoou nonu noou 
4000U 
4ftCiftU 1nonu 1nonu 
200ftU 

lnoou no au noou nonu 
fV88Hu 

JOO 

t

noou 

'inoo n nu 
n ou Jn nu 

lnoou 
TOOOG noou 

4nOOU 

inoou noou 
•on on 

lTonoo 
.. 00 

2"000 nonoo 
4ftOftU 
41'00U 

11oogo 
200 0 nooon 

I
n anon 
=sn TOGO nooo.J unou non 

tnonu 2noou 
4ftOftU 
4ftOOU 
2000U 
2ftOOU 
4ftOOU 
1100011 

inoou 11onon 
'onou 
.l 

• 
•••••ANALYTICAL R!IULIS••••• 

IIIII lTS 
UG/IIC 
UGIIlC 
UGIKG 
UG/Kt: 
IIGIKG 
IIGIKC 
tiGIKG 
IIGIKC 
tiGIKG 
UGIKG 
UGIICG 
UCIKG 
UGIKG 
IIC/Kt: 
tiGIKr. 
IIGIICG 
UG/KC 
UG/Kt: 
UG/ICO 
UG/Kt: 
IIG/Kt: 
IIG/ICC 
UGIKG 
IIGIKC 
IIG/K8 tJGIK 
IIG/ICC'; 
IIG/Jtn 
UGIIU2 
UGilQ 
UGIKO 
UCIKG 
11~/KO U/KG 
U /KG 
"I'Ka U /KC: 
IJ /KG 
ui'Kt: II /KC 
tJ IIUI 
UG/Kr. 
UG/KG 

u~~Ra U /KG 
IJ IKG 
UGIICG 
UG/ICC 
IIGIICO 
UG/KG 
UGIICr. 
IIG/Kr. 
IIGIItG 
UG/ICG 
IIG/KC 
IIG/KG 

' 

COt!POUNO 
H•NifPOSODI~ETHJLl"INE 
lL2•DJPM[~ltHYD AZlNEIAZUilNZENI 
liEUIDINE 

I,J•DfCHtDROBENliNE 
,4•D CH DROBF.NZENI 

l
2•DICHLDROBF.NZINI 

8 I(,•CHLORnETHYL) ETHER H XA HLORDETHAN! 
818( •CHLOROIIOPHOPlLJ ETH~R 
N•NI ROSOIJI•H•P"OPI AMINE 
NITAOBENZ!NE 
HEXACHLOADBUIIDIINl 
ll2L4•TAICHL0ROBENZEN! 
N PHTHILENE 
81SC2•CHLDRO!THOXIJ METHANE 
JSoPHORONF. 
HF.XACHLOROCYCLOP!NTADIINE lHCCPJ 
2•CHLORONIPNTHALINI 
ACI:NIPHTHYLENI · 
Ar.EtlfPHTH!NF. 
DIME HIL PHTHALATE 

lrt•DJNITROTOLU!N! 
,6•0 NITRUTDLU!N! 
•CHLDROPM!NIL PhENYL ~THEA 

rtunaur 
DI!THYL PHTHALATI 
N•NTTROIOIJlPH!NLJANlNE/DIPHENYLAMIM! 
HIXACHLnADBF.NZIN CHCBJ 
4•BAOMOPHENYL PHINIL EtHER 
PM,UII!Hit!Mf. 
U HJtlCIIIE 
oz•II•IUTJLPHTHALATI 
' K~DAITHEII! 
tiiiiJL IU!IL PHTHALATE 
~~=~8ciJ:I~Uif!~~~·HtHALAtl 
CHit liN 
lfJ •D~CHLORDBEN~IDINI D •N•O TVtPH HA Tl 1111181 AIIDila i 'tUOitliiTHIIII I!N I AND,OR It f UQIINIH N£ 
I!N O•A•P!R ~~ 

A~KID~all:ftc,;iR~a!l:l"1 
IINIOfG IJ,fRYLINI 
i•CH~OROPNENOL 
lif"latOPH!NOL 

I •)•DIM!tNJ~HEN8L , •DlCH 0 OPHIN L 
, . 6•TR HLOROPHENOL 
• ALORO•i•MITHYLPHENDL 

2r4•DINitAOPH!NOL 
2•"!1HIL•466•DINITHOPHtNOL 
P!NTACHLOR PHINOL 
t•N I!IIDPHP:NOL 
ItO ]STURE 



• 
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM 

!Phr.Sn1R!G 1Y 
l!HENS li!ORGU 

.. 
01114/U EXTRACTAIL! OROJNIC A~ALYSJS 

S!OIMrNT/SOIL/ LODG!(ORY NT) 

SAMPLE TYP!I lOlL 

PROJECT ~Oal 15•048 PROGRAM !LIM!NTi NSF 
SOURC!I SOuTHf WOOD PIED"nNt 
CITYI MIL"I~G ON ITATII NC 
STATION IIDJI IWP•RII•I 
STORIT IT T ON NOI 
lAMPL! CDLL!CTIDNi START ftATEITIME 01101/15 
IAMPLR COLLECt ONI STOP DATI/TJMP: 00/00/00 

iOLL!CT!D ,YI 8 HANSEN R!C!IV!D fROMJ 
AMPLr. R!C Dl DATE/TIME 00/B0/00 R!C D 
ULEDI 

CHEMIITI MHl' 
ANALYTICAL METHODI 

IIYI 

• 

CAS! NOal J454 ORG SlHPLF. NOI nA496 INORG SlMPL! Nn,l MDA422 
CONTRlCT LARORATORY(DRGANICll • URTL 
CONTRACT LARORATORYCINDRGANICll WILSON 
R!MARICI 
REMARK I 
lAMPL! LOG VERIFIED 1111 PLII DATA V!AIFIEO 1111 JWT 
•••AEMlfiKieee 
THfS naTA Hll NOT 8f!N IURJ!CT!O TO A OC REVIEW, 
Dl l SHOULD 8! LIMI !D TO SltF ICR!!NING, 

··~····························································· 
ettPODTNOT!S••• 

•A•AYfRAOI VALUE •NA•NOT ANALYIFD eNli•JNTP.RPER!NCES 
IJ•IIf MAT D lALUr. tNePRESUMPTI'! FVID!NCr. Of PR!I!NCE OP MATERIAL 

•••aCtUAL va ur 11 KNDVN J~ ~~ 'II tHAN vatur crvrw 
•&•AetUAt VALUI KNOWN 0 ftl R t!R THAN VAtU! GIVEN 
• •IUT!A AL IIAI ANALYI!D n11 Ill! NfiT DF.t!Ct!D, TN! ffUM81R !S 

THE liT MATED MliiMUN QUIITITITION LIMIT, 

JIIIULTII 
4"0U 
Nl 

'

non nou nou 

lnou 
nou 
I)QU 

4BOU 
4(100 

t
nou non 
nou non 

anou 
6ftJ 
tnou , .. 

2~g" 
I non non 

1
,011 
non nou 

I non non nou 
uou 
~~gu 
U8.1 
~
non 
BOU 
I 

tAO 
1ft Oil 
4ftOU 

lto 
noJ nJ 

•non 
4ftOU 4nou 

lnou oou nou non 

lnou nou nou nou 

IBOU nou 
BOU 

" 

•• 
eeeetiNALYTTCAL R!IULTS••••• 

UNITS 
UG/ICn 
UG/ICft 
UG/ICC: 
tiC/leg 
IIG/Kr. 
UG/Kr. 
IIG/Kn 
IIG/ICC: 
UG/ICC 
UC/Kft 
liGIICG 
IIG/Kr. 
UG/Kr. 
IIG/Kt: 
nG/ICG 
IIG/ICG 
IIGikr. 
UG/ICC 
UG/KC: 
UG/Kr. 
IIG/KG 
tiGIICG 
UG/KG 
IIG/KG 
IIG/Kr. 
nG/ICft 
UG/Kr. 
IJG/KC: 
IIG/KC 
UGIKO 
IIG/KG 
IIG/ICO 
Ug/KC II /KO 
II /KG 
tiG/Kc; 
UG/ICC 
UG/ICn 
UG/KG 
IIGIKG 
IIG/KO 
UG/Kft 
UG/ICC 
UG/Kr. 
UC:/ICG 
UG/ICG 
UG/Ka 
UG/KC 
liG/KC 
IIG/Kd 
UG/kn 
IIG/ICG 
IIG/ICC 
liG/ICC 
UGilG 
t•CIKC 
IIG/KG 

' 

COMJOUIIID 
N•NITPOSDDIMETKYLAMIN! , 
1L2•DIPHINILHYDIIAIINI/AZOIINIINI 
BtNztn~NI 
I•J•OI HtDRDIENiflll •4•01 H OROB!NZ N 
1 2•D H OROI!N!INI 
efal~•CH OROITHYL) !THEil 
HfU H fiiiOI!THU! 
HIS( •~HLOROISOPROPYL) ETHER 
N•NITROIOni•N•PROPYLAMIIilt 
N ITRORI!:NZ!NF. 
Hr.llCHLOROBUTADIEN! 
11 L4•TRICHLORO~lNZEN! 
N PHTHAr.t:Nt: 
B15(2•CHLOMOETHOXY) METHANt 
lloPHOMOtiE 
H'-XACHLOROCYCLUPENTADIENE (HCC~) 
2•CHLORONAPHTHALINI . 
ACINAPHTHYLENI 
ArENAPHTH!NP' 
DIMETHYL PHTHALAtE 
2,4•01N1TROTOLUr.NE 
2,6•DIIIIITROTOLUF.NE 
4•CHLOROPHINIL PHF.NYL ETHER 
FLUOR!Nf 
DIE,HYL PHJHALITI 
lii•NITROIOD PHENLIANI~EIDIPHENYLANINE 
HEXACHLORnBtNIJNE (HCRJ 
4•BROHDPH!NYL HINJL EtHER 
PH!NAN!HII!II! 
AN!HRAC!N! 
Dl•N•IUTILPHTHALATI 
r UOIIAIITH!N! 
PYA EN! 
B!NZ~L IIUTYL PHTHALATE 
818( •ETHYLHEXYL) PHTHALAT£ 
8!11! (A)AN!HRACE~E 
CHRYII!N! 
JfJ'•DICHLDROR!NZIDIN! 
D •N•DCTYLPMTHALATE 
B!NZOCI AND/OR K)FLUORANTHtNE 
B!N!O(B AND/OR IC)FLUORlNTHIN~ 
B!NIO•A•PYREIII! 
I~D!NO 11'2rJ•CDJ PYR!IIIF. DIB!NZO rHJANTHAACEN! 
B'-NZO(G IJPF.RYL!IIE 
2•C:ML0ROPHIENDL 

I
•N I!ROPHENOL 
H!PIOL , •• 81111ZHYLPHINOL ,.. i" OROPHINOL ,, I• Rl HLD OPHENOL 

4•CAtn O•~•NE~HY!PHINOL 2,4•DINJT~OPHINO 
2•MITH¥L•4ri•DII TMOPH~NOL 
P!NTlCHLORDPH!~n 
4•NITROPH!NOL 
MOUITIIRE 



• 
SAMPLE AND ANALYSIS MANAGEMENT SY~TEN 

!PAeFSD,R!G IV 
ATHENS GrORGIA 

06/14115 FXTRAC'I'A~L! nAGANIC ANALYSIS 
SIDIMF.NT/SOJL/SLUnG!(DAY NT) 

SAMPLE ND 1 1 R5C6211 SAMPLE TYP!I SOIL 

PROJECT ~Oil 15•048 PROGRAM !L!M!NTI NSF 
IOUPCF.I &n THf WOOD PIIDMnNT 
CITYI MILM NG ON STAT!I NC 
STATION llDII SNP•BK•Sl 
S'I'OR~'I' 8'1' T ON NOI 

l lHPLE COLLECTI~NI ~~~~T DA'I'I/'I'IMI Ol/01/lnlo 
AMPLE COLL!CTIONI TOP DAT!ITIMt 001001 

COLLECTED fYI 8 HANSEN A!CEIVID FROMf 
lAMPL~ R[C Dl DlTE/TIMI 00/00/00 R!C D RYI 
auuDa 
CHIIIII!I MH~ 
ANALYTICAL MtTHODI 

• 

~AB¥,.:gfaL~:g:ATg=~~ft=~t~~C~~1.Dft:'l INORC SAMPLE Nn,a MDA42l 
CONTRACT LABORATORY INDRCANICJI WILSON 
RINARIC i 
RIM lAIC I 

llMPLC LOG YIRlflED IYI PLB DATA VERIFIED BYI JMT 
•••IU:MAAKI••• 
tHIS Dl'I'A HAS NOT B!IN fURJ!C'I'!n 'I'D A QC REVIEW, 
DA!l SHOULD BE LIMITED 0 SITE SCRI!NING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
***FOOTNOTES .. • •A•lV!RAG! VALUE •NA•NOt ANALYZED eNli•INT!RrER!NCES 

U•ISTINlT!D VALUE •N-PR!SUMPTIVP! !YtDENr.E or PRP!SII:NCE OF Ml'fERilL 
ehACTUlt. VALUE 18 KNOIIN tn R! LI':SS THAN VlLUE GTYF.N 
•L•~CTUAL VALUF. I~ KNOWN TO Rl GREATER THAN VAtU! GIVEN 
•U•MATP!RUL IUS lNaLYZP.:D rOR RUT NOT DF.'I'II'CT!D, 'tH! Nil MitER 15 

THE !STI~AT!D MINIMUM QtllMTITATION LIMITe 

AE!tULTS 
cnou 
Nl 
&noll 
11'1011 

lnou 
nou 
non 

:znon 
41'10ll 
41'1011 

1nou 
nou 

anon 
anon 
:znou 
anJ 
snou 
24 
t ftOIJ 
:JftOtl 

lnou 
non 

lnou 
nou 

lnou 
non 

tnou 

t
nou 
nou 
nou 
non 

2nou 

lnoJ 
noJ 
nou 

I non 
ngu 
n " tnoou 

snou 
tnou 
U83 
snon 
snou 
!lftOII 

lnou 
nou 
non 

20on 

lnon 
non 
nou 
nou 

2ft Oil 
2nou 
6ft0\l 
12 

• 
•••••ANALYTICAL RESULTS••••• 

UNITS 
IIGIItG 
IJG/KG 
UG/KC: 
IIG/Kr. 
UG/KG 
IIG/ICC: 
UGIKC: 
IIGIKC: 
IIG/ItCt 
UG/KC: 
UG/KC: 
UG/IIG 
IIG/KC 
IJG/KC: 
UG/KC 
UG/Kt: 
IIGIKC 
tiG/ItG 
IIC/KG 
IIG/KG 
UG/KG 
IIG/KG 
IIG/Kr. 
IIGIICC 
UG/KG 
IIG/Kt; 
IIGIKC: 
UG/Kr. 
IIGIKr. 
UG/Kt: 
IIG/KG 
IIG/Kt: 
UG/KG 
UG/KC 
UG/KC: 
IIG/KC: 
UG/KG 
UG/Kr. 
UC:/KO 
IIG/KC: 
UG/JtG 
IJG/J(t: 
UG/ICG 
IIG/KC: 
IJG/KG 
UG/Kt; 
IIG/KG 
UGIKIJ 
IIG/ICG 
UG/KG 
UG/ICC: 
IIG/Kt; 
IIG/KC: 
IIG/KC: 
UG/KG 
IIG/KG 
UG/KG • 

COMPOUND 
N•NITROSDOIMETHYLAMINE 
lL2•DIPH!NYLHYDAAZINE/AZOB~NZI~E 
BENZIDINE 

I,J•DICHLOROBF.NZt:NE 
,4•DICHLONDBEHZEN£ 
f 2•DICHLOROBF.NZ!NI 

8 S(2•CHLORO!THYL) ETHER 
HII'XICHLDROETHAN! 
BJS(2•CHLOROISOPAOPYLJ ETHlR 
N•N1TROSOni•N•PROPILAMINE 
fnTI'OIENZ!NE 
H!XACHLOROBUTARDIENI 
l,2~4•TRICHLO 08!NZ!NE 
N PHTHALtN! 
Blaf2•CHLDRO!THDXJJ M!THANt 
ISOPHDRDNI 
H!XACHLORDCYCLOPEN'tADIENE lHCC~) 
2•C~LOROMlPMTMALINI 
lCUUHTHYLEIIE 
AC'ENAPHfltENF. 
DIMETHYL PHTHALATE 
:z,t•DINITRDTULUENE 
2,6•DINITROTULUENE 
4•CHLDRDPH!NYL PHENYL ETHER 
FLUDREhF. 
DI!THYL PHTHALATE 
N•MITROSODIPHENLYAMINE/niPH!NYLAMI~E 
H!XlCHLnROB!NZ!NI (HCR) 
4•BROMOPHr.NYL PHENJL ETHtR 
PHENANTHRF.NE 
ANTHRACE~! 
DI•N•IUTYLPHTHALAT! 
FLUDUNTHENE 
PYR!NE 
R!N!~L BUTYL PHTHALATE 
BISI •liHYLHEIYLJ PHTHALAT~ BF.NZ (A ANTHRACEH! 
CHRTIEN 
JfJ •DICHLORUR~NZIDINE 
D •N•~CTYLPHTHALATE 
B'-NZO 8 AND/OR K)FLUORANTHt"t 
B'-NZO 8 AND/OR KJFLUORANTHtNE 
B!N!D•A•PYREN! 
~1BI:~oll:~sf;iRAA~~=~"E 
B!N!D(GHIJPF.RYLENE 
2•CHLOROPHENUL 
:Z•NITROPHENOL 
PHENOL 
2,4•DIM!THYLPHENOL 

l,t•DICHLOROPHENOL 
,4'-6•1RICHtOROPHENDL 
•CHLOR0•1•ME1HYLPHE~OL 

2,4•DINI1ROPH!NOL 
:Z•M!THYL•4t6•DJNITNDPH~NUL 
pr.~TACHLORoPHENOL 
4•NttAOPHF.NOL 
HOt STUN! 



• 
Sl~PLE AND ANALYSIS ~lNlC!MENT SY8TF.~ 

P:PhP:SD.tREG IV 
AtHENS {;!OAGU 

06/14115 !XTRlCTABtF. ORGANIC lNALYSI~, MI8C 
IEDI"F."T/IOJLIILUDGE(DPY wT) 

llMPLE MD 1 1 I5C&279 Sl~PL! TYP'-1 &OIL 

PROJECT NDal 15•041 PROGRAM !L!N!NTI NSF 
~~¥~~r.A~~~~~~~O=OOD PltnMOMT8TAT!I NC . 

ITATION IJDfl IWP•JA•Cl 
IOR!T 81 I ON NOI 

IAMPLr. COLL!CTIONI START DATE/TIMP: 01/07/15 
lMPLr. CDLL!CTIONI ITOP PATE/TIM! 00/00/00 

i~~~~i'l~c,~l BaVl~,,~ME OO/OO/~~C!IV!D '=~~fo Bra 
I!ALEDI 
CHEMIST I 
ANALYTICAL METHODI 

• 

~
aar NO I 1454 ORG IAMPLF. NOI PA491 
ONTRACf LARORAtgAtfOAGAMICll URTL 
ONTRACt LA~OAAT A1 INOAGAMIClt MILSON 

INDRG SA~Pt! Nn 1 1 MDA42J 

R!Mllltf I 
REMARK I 

SAMPLE LOG VERIFIED .BYI PLB PA!A VERIFIED BYI J~T 

•••R!fiiAPICS• .. 
THIS DATA HAS NOT BF.!N SURJFCT!P TO A OC R!VIF- 1 
DlTA SHOULD BE LIMITED TO SltP: SCR!!NIMGe 

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

Rf:SIJLTS 
20011U aoooou 
IOOIIOU 
51100U anonou 
2000U 

l tooou 
OOJ 

uonu 
200011 
2JOOOU snonu 
7000Jif 
JOOO.JN 

IIIIIANALYTICAL ~t&ULTS••••• 
INI Ur./XG COMPOUND "lMt 

BENZOIC ACID 
2•M!THYLPHIHOL 
hNETHYLPHr.NOL 
2,4,5•T~ICHLOAOPH~NUL 
AIIILINF. 
RENZYL AI.COHOL 
hCHLOPOANli.,IN! 
DlRENZOFUJ~ N 
2•NETHYL HAPHTHAL~N~ 
2•NJTROlN I LINt; 
J•N IT ROAN I r.JNE 
4•tf1TitOANJLI"E 
TETRlHYDRODIMITHYLPIRANONE 
RENZD(J)FLUORANTHEN£ 

• 



• 
SAMPLE AND ANALYSt~ NAHAG!M!"T SYSTEM 

EPhFSI'ttREC IV 
liH!NI liF.ORGU 

06/U/1!1 !ITRACTARL! ORGANIC ANAL,SIR, HI&C 
SEDIM!NT/IOIL/ILUnG! DRY WT) 

lAMPL! N0 8 1 8!1C6210 SA~PLE TYP!I SOIL 

PROJECT NOAI 85•041 PROr.AlM !L!M!HTI NIF 
SOUMC!I SOutH WOOD PIIOMONT 
CITYI WILMINGfON ITAT!I NC:· 
STltlnN IJDf·l SWP•LA•C2 
ITORIT ST T ON HOI 
lAMPL! C:OLL!CTfONI START DATI/TIME Ot/0711!1 
lAMPL! COLLECT ON STOP Dlf!ITtMr. n0/00/00 

COLLECTED fYI 8 HANSEN P!CEIV!O FAONf 
llMP~F. R'C Dl DATI,ITIN! 00/00/00 RIC D RYI 
SULlO I 
CHEMIS1'1 
ANALYTICAL N!THODI 

• 

~
AI! NO I 1454 ORO SAMPLE NOI DA49R 

N RAC ,ABOAAT A RGA IC: URT 8NIRacl taeoRat8RII¥"oADa"l~,l WtLkoN 

I"ORG SA~PL~ N0 8 1 MDA424 

REMARK I 
I'IMARKI 
lAMPL! LOG VERirJED BYI PLB ~ATl V!RJFI!O ~YI JW? 

.. U!MAIIICS .. • 
THIS nATA HAS NOT BEEN SURJF.C:T!I') TO l OC ArVIFW• 
DATA SHOULD R! LIMITED TO SIT'- SCAI!NING 8 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••PDOTNOTES••• 

eA•AV~RlGE VALUE eNA•NOT ANALYZF.P •NAJ•JNT!RFF.AENCF.S 
•J•FSTIMATED vatul •N•PR!SUMPTIVr. F.VJDF.NC:E or PRr.Sr.NCE or MATERIAL 

eK•ICTUIL VALUE I KNOWN TO A! LESS THAN VALUE GIVF.N 
•L•ICTUAL VALUE S KNOWN tn RE GRF.ATIR THAN VAL¥'- GIVEN 
•U•MAIF.RIAL WAS ANALYZED POA I"T NOT D!t!CTED, H! NUMBER JS 

TH! MINIMUM DETECTION LIMIT. 

RF.&IILT& 
21'101'1U enonu 

looou noou tooou noou 
t2000U 
900J 

l
nonu noou 
!IOQOII 
ooou 
OOOJN 

6000JN 
4080JN 
50 011 

•••••ANALYTICAL R!SU~TS••••• 
JNI UG/KG r.uMPOUND NAME 
R~NZOJC AC JIJ 
2•Nt:THYLPHFIIOL 
hMUHYLPHF.NOL 
2~4£!1•TRICHLOROPHEND~ 
ANI IIIP: 
RENZYL At.COHOL 
4•r.HLDI:UllN 1L 1 hf. 
f»IRt:NZOFURlN 
2•METHYL NAPHTHALENE 
2•NfTROANILJNE 
hN TROANllo N£ 
4•NITROANJI.JNE 
DJMttHYLTETRAHYDROPYMAN•2•UNE 
RENZO(J)FLUORANTHIN! 
RIMZO(GHI)PLUOAANTHENE . 
2 IINIDtNTJFIID POLYNUCLEAR AROMATICS 

• 



• 

06/14115 

SAMPLE ANO ANALYSIS MANAGEMENT SYSTEM 
F.PhFSDtREG IV 
ATHENS G!'OI'Gil 

EXTRACtABLE O~GANIC ANALYSt~, "ISC 
8!DIM!NT/80JL/8LUDG!(DRY WT) 

SlMPL! NOel I~C628t SAMPLE TYPEI SOIL 

PROJECt ~Oftl 85•041 PRO~AAN !L[MFNTI NSr 
~~¥;~r.~~t~.~~fo=OOD PJ!DMO~TSTAT'.I NC 

STATION llDfl S~P•LB•CJ 
STORET ST f ON NOI 

IANPLr COLLr.CfJONI START naTE/TIN'- 01/01/~5 
lMPLE COLLfCTJONI STOP OlTE/TtNr. 00/00/00 

COLLF.~TFD BYI 8 HANSEN RECEIVED FROMf 
llMPLr. REC'DI OATEe/TIM! 00/00/00 REC D 811 
SEALED I 

CHEMUlT I 
ANALYTICAL M!THODI 

• 

ClSP. MOfl Jt54 ORG SlMPLP. MOl ~A4q9 INORG SANPLE NOal MDA4'5 
CONTRAC LABORATORY(ORGANICJI URTL 
CONTRACT LARORlTORI(INORGAMICJI MILSON 
REMARK I 
!'!MARK I 

SAMPLE LOG VERIFIED 811 PLB naTA VERIFIED BYI JW! 

•••MEMARICSeee 
THI~ ~ATA HAS NOT RFF.N SURJFCTEn TO A OC REVIFWe 
DATA SHOULD 8! LIMITED ~0 SITE SCREENING• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FOOTNOTES••• 

•A•AVEI'AGE VALUE *~A•NOT ANlLYZfD eNll•INTr.RFERENCES 
•.J•!S'UNATED YALUI •N•Pit!IUMPTJVF. FVIDF.NCE OF PIII':S!NCE UF MATt;PJAL 

•R•ACTUAL VALUE Ia •NowM 1o RE Lrss THAN vatur. 5'''" 
•L•)CTUA~ VALUE I RMOWN n R! GRraTEA THAN VAL E GIVEN 
•U•MlT!RllL WAS ANlLYZ!D rDR RUT NOT O~TF.CTEDe TH! NUMBER TS 

Td! MINIMUM DETECTION LIMIT. 

MI'!SULTS aoanu 
1000U 
7000U 

II)OOU 
non on oonu 

12000\1 
l88~u 
anoou 
2201)00 
4000U 
4000.JN 

•••••ANALYTICA~ PFSULTS••••• 
JNI Ur./KG COMPOUND NAhE 

Rt:NZOIC ACID 
2•Nt:THYLPHENOL 
4•METHYLPH!NOL 
2~4£5•TRICHLOROPHENOL 
ANI JNF. 
RENZYL ALCOKOL 
4•CKLOitOAN1LINF. 
OJRENZOFURAH 
2•Mt:THYL NAPHTHAJ.ENI: 
2•NITRilANILINE 
]•NITitOANJI,IIIi. 
4•NITRrJANJLJNt: 
IENZO[JJFLUORlNtH!NE 

• 



• 

.. ·· 
06/U/15 !lT~lCTAitE OPC~NIC ANALYSIS, 

1
Mr,sc 

S!OI~!NT/SOIL/ILUDG!(DPY M 

SAMPLE N0 8 1 A5C6214 SA~PL£ TYP!I SOIL 

PIIQ.J!C'I' NDal 15•041 P~OCRlM ELIM!NTI ttSr 
SOUAC!I IOutHf WOOD PIEDMONT 
CITYI NILMJNG ON STAT!I ~C 

STATION JIDII IWP•LC•Ct 
ITDIIlT Sf ! ON NOI 
IAMPLr COLLF.CTJONI STAAT nAT!Itt~r. Ot/07/R5 
IAMPLF. COLLECT ONI STOP DAT!/TtMF. 00/00/00 
COLL!CTFD 8YI 8 HANSEN RF.r.!JV!D FIIOMf 
SAMPLF. P£CIDI DlTitiTIM! 00/00/00 A~C D RYI 
IUL!DI 
CH!MISTt 
ANALifiClL M!THDOI 

• 

gas~~~~gf'Lf:~:.,g:v,g:~~~fc;~l n3:~t I~ORG Sl~PLE N0 8 1 MPA4tJ 
CONTRACT LABOIIATDRI(INOIICANIC)I MILSON 
REMAIIIII 
R!MARIII 
IAMPLF. LOG VEAiri!D BYI PLR OATA VERIFIFO RYI JWT 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FOOTNOTES••• 

•A•AVERAC! VALUE eNA•NDT JNALYZF.D eNAJ•INTFRrF.RF.NCES 
•J•!STIMAfED VALUE •N•PA!SUMPTtVr. EVIDENCE or PRESENCE or MAtERIAL 

•tt•aC'tliAL vuut fa KNowN '" R! uas TttaN vuut GJVP:H 
:&:~il~ftt.l·~~~ =Af~~~~ :~~~"~u¥ 11 ~A~r.G,.,~~;[X!t¥~EcA~~"~~~ 1s 

THE MINIMUM DEfECTION tiMIT. 

RP!SIILTS 
2I)OOU 
&000011 

lnooou ooou 
000011 ooou 

li888M 
6000 
00011 

2]00011 

ioonu 
ngooJN 
II OOJN 

20000JN 
20000JN 
48000JN 
2 OOOJN 
IOOO.JN 
70000J 

l llOOOJN 
OQilOOJ 

40000JN 
40000JN 
•ooooJ 

•••••ANALYTICAL RESULT&••••• 
INI UC/KG CO"POUND HAM! 

BENZOl(" ICtiJ 
2•METHYLPHENOL 
4eME!HYLPHEMOL 
2,4,5•TRICHLOROPHENOL 
aNU.INF. 
RF.IIZYL AI,C'1HOL 
4•CttLDROAHILINF. 
I'JIRENZOt'IIJtAN 
2•METHYL NAPHTHALlN~ 
2•NITROANJLJN~ 
l•'U tJ«OAN II• INt. 
4•NITROANJLJNt; 
rTHYLIOENtiNI'I!N! 
OJ~ETHYLNAPHTHALENF. 
TRIM!THYLNAPHTHALIN£5 
XANTH~Nr: 
METHYLOIB!NZDFUJtAN 
MEtHYLFLIIOAENI: 
OJHIDRONAPHTHOFURAN 
2 UNIDENtiFIED MrTHYLPHENANtHR!NEI 
Clr.LOP!NtaPHENlNfHR~NE 
2 UNI,F.NTJrArD H!N!DFLUORINE COMPOUNDS 
R~NZO B!NAP THOTHIDPHENI 
~E~~¥o~ ~~~Y:A·~~~=~LPYH~NES 

• 



• 

06/14185 IXTPACTARL£ ORCAMTC ANALY~I~, MfSr 
6!DIM~NT/80JtiSLUDGt(O~T WTJ 

SA~PLE NO.I 15r6278 ftAMPLE TYP~I &OIL 

PROJECT NOal 85•Q41 PRO~MAM EL!MENTI NSF 
IOURCEI IOuTHf MOOD PT!OMnNT 
CITYI NILMI"C ON STATEI NC 

ITAtinN llDfl SWP•RB•S 
'rORU ST T ON NOI 

lAMPL! COLL!CTfDNI START nATE/TIM'- 01107115 
lAMPL! COLLECT ONI STOP nATtlttM'- 00100100 
COLL!~T'-D 8YI B HANSEN. R!CEtV!D FROMf 
SAMPLF. AECIPI DATE,ITIM! 00100100 Rr.C D 8¥1 
I!AUPI 

CHEMIS'I'I 
ANALYTICAL M!THODI 

• 

~
Aar. N0£1 J454 ORC 81MPLP. NOI PA496 INORG SAMPLE Nn.a MOA42a 
ONTRACT tARORATOPYCORGANIC)I URTL 
ONTRACT LAAORATOR1CJNORCAMIC'I MILSON 

REMARK I 
R!HARKI 
lAMPL! LOG VERIFIED BYI PLI nATA VrPtrltn 811 JMT 
•••Rf'flRit8111 
THIS DA'I'A HAl NOT 8!!~ S"ftJECT!n TO A QC REVIEW, 
DATA SHOULD BE LI~ITED tO SITF SCREENING • 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lltFOI"'TNOT!I't .. 

tA••V~RAGE VALUE tNA•NOT ANALYZED tNAJ•INTfRF!RE~C!S 
tJ•!STIMlfED VALU'- tN•PRfSIIMPTIVF. rVIDFN~l OF P~r.SF.NCE OF MATERIAL 

IIC•AC:TUAf, VALUE II llNOWN TO A! LrSS THAN ULIIf GJYP:N 
tL•lCTIIAL VALUE 1a llNOWN TO ~! GRF.AT'-R TNAN VALUr. GIVEN 
•U• .. n~RUL WAS UL1UO POit !tilT NOT DF.TtCUOt 'rHP: NUMBER 15 

T~r. MINIMUM O!TtrttnN LIMIT 1 

IIF'SULTS 
I 'lOll 
411011 
40011 
111011 nou 
IOOU 
40011 
111011 
211011 tnon 
anon 
a11ou 
2000JN 
5QOOJN 

lOOOOJ 
oooo.ttt 

• 



• 

06/14/15 Elf,ICTABLE ORGJNIC ANALlStft, MJSC 
IEDIM!MT/IOJL/SLUOGI D~Y WT 

SIMPLE NOel 15C6277 8A~PLE TYP!I &OIL 

PRs~!rT NDal R5•041 PRonRAM !LEM!NTI NS' 
SO RCP-1 SDuTHf WOOD PIEDMONT 
CITYI WILMJNG ON STAT!I NC 

STAtlnN llOII SWP•BK•SI 
STORET St f ON NUl 
SlMPL~ rOLL~CTJONI START 
SAMPLE COtL~CTIDNI STOP 
CDLLECTfD BYI A HANS'-N 
SAHPLF. RtCIDI DATE,/TIMF. 
lf.ALEn1 

CHEHIS'l'l 
ANALYTICAL METHOOI 

OAT~/TtMr. Ot/01/R~ 
naTEITJMV. no100100 

RECF.IV!D FROHf no/on/OO R!C D AYI 

CASF. NO I J•54 ORG SAHPLr. NOI 01495 INORG SAMPLt NO.I MDA471 
CONTRlcf LARDRATORY(YRGlN1Cll II~Tt 
CONTRACt LlRORATDAY( NORGlNIC)I WILSON 
R!MAPKI 
REMlRifl 
SAMPLF tOG V!RJFJib RYI PLB nATA V!RIFJ[D ~YI JWT 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.. eFOO'l'NOT!I' .. * 

*l•AVERAG! VALUE eNA•NOT lNlLYZ!D •NAI•INTfR,ER!NCE& 
•J•F.fTIMA'UD YALUF •NePR!SIIMPUVII: rVJD,NC! OF PRP:SII:NC! OF MATERIAL 
••· ctu•(· vatUE Is KNONN TO 'I tras THAN vaLur crvrN 
•L•lCTUA , VALUE a KNOWN tn ~! CR!ATFR TNAN VAtU~ GIV~N 
•~•MAt,RJAL WAS ANALYZFD POR BIIJ NOT O[TFCtEne THE NUMRER tS 

THF. MINIMUM DETECTION LIM T0 

PF.SIILTS 
lOOll 
40011 
lOOU 
tiJOU soou 
IOOU 
soou 

tnou 
0011 
non 

tnoou 
20011 
21JOOOO.J 
5nGOJ 

iOOOOJN 
OJN . 
OOOJN 
noOJN 

•••••ANALYTICAL RESULTS••••• 
INa UG/KG COMPOUND NAME 

RENZOIC ACID 
2•M!TitYLPHF.Nf1L 
4-METHYLPH!NDL 
7~4£5•TRICHLOROPH~NDL 
AliT INE 
"ENZIL AloCDHO&. 
4•CHLOAUlNILINE 
hiREIIZOFIJRAN 
2•"!THYL NAPHTHALENE 
2•NfTROlN1LlNf: 
]•N TROANJI,JNI!. 
hNITROANJLtNP.: 
II UNIDINTitt~D COMPOUNDS 

IINIDEHftFitD BROMlNATED COMPOUND 
hlM!THYLH!PTANONE 
HEXADECANOIC AriD 
ACr.TYLOXYHEXANONE 
hiME!HYLPUUNONE 

• 



• 
SAMPLE AND ANAtYStft ~ANACE~!NT 3YSTE~ 

!PleF.30tlt!C IV 
ATHENS t:i!OitGJl 

06/U/IS PESTICID!SIPCB'I AND OTHF.R CHLORtNITF.D COMPOUNDS 
SIDI~!NT/SOIL/ILUDGECDRY WTJ 

SIMPLE ND,I 85C6219 

iOLLieT!D 8YI 8 HANSEN PtrltY!D 
AMPLr JICIPI DATE/TIME 00/00/00 
ElLEne 

CHEMIBJ I MHI 
lNALYT CAL MIETHDDI 
CIS! NO I 14!4 D~G BIMPLP. MDI 0149' 
CONTRACf LAftORATDRY(DRGINJC)I . UBTL 
CONTRACt LABORlTORYfiNORO NICII MILSON 
R!NIIUC i 
REMARK I 

SIMPLE TYPP:I SOIL 

NSF 

IAMPLI LOG YIAIFIID BYI PLI DITl VERIFIED BYI J~T 

•••Rr~a,.~s••• . 
THIS DATI HI~ NOJ liEN 'UBJ!Ctln TO A OC PEVJEW 1 
DA a SHOULD r. L MITED · 8 SIT! SCRIINING, 
DATI REPORT! ON DRY WEI NT IASII 

• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FOOTNDT!SIII 

tl•AVF.3lG~ VALUE •NA•NDT ANALYZED •NAI•tNT[AFF.Rr.NCES 
•J•f8T NlTED VALUE •N•PRrlllMPTIV! !YIDINrE OF PM~SFNCI OF ~lTERIAL 
IIC•lCT AL VALUE IS KNOWN TO ar LISS THIN YALUf GIVE~ 
IU•MaTrRIAL WAS AllLYl!D FOR ftUT NOT D~TECTFD, TH, NUMBF.A 18 

TH ESTIMATED MINJMII~ QUANTtTATIO~ LIMit 
le W"!N NO YALU! II R~PMRT!n, SF.I CHLOPDANf CONSttTIIENTS, 
2. CONI!ItU!N!I OR METAROLIT!S nr TECHNICAL CHLORDANE, 

RE~UU3 

o,l'' 0 u A:ou ,su 
&,ou su 
1:ou 
0 su 
~:on ,on 

011 
t!on o,su 
.,ou 
l u 
tnu 
~IU IU 
nu 

ru tu 
tU 
1U 

&'u Nl2U 
•• •• •• •• •• •• •• •• 
ru :¥ 

• 
•••••ANALYTICAL RE8ULT3••••• 

II NITS COMPOUND 
IIGIKC ALOIIlN 
IIGIKC HEPTACHLOR 
ngiKO HP:PTlCHLOA !POll DE 
t1 lltC ILPHI•BHC 
IIGIKC IIETA•BHC 
IIGIKG GIMMI•BHC (LINDANE) 
IIGIKG D!LTA•BHC 
IIGIICC tNp,D8ULFAN I CALPHA) 
IIGIKG Dt .LDitiN 
IIGIKG •·•'•DDT CP,P'•DOTI UGIICG 4t4'•PDE ~P,PI•DOE 
IIGIKG 4'4'•000 PtP'•ODO 
"8'K8 [ DRJN u IK ENDO ULrAN II fBETAJ IIGIKG [NOOIULFAN SUL AtE 
IIG/KO CHLORDANE (TEC ~ MIXTURE) ll IIGIKG ~c·-~·~~ I''"CL n , •• II llr.IKO CB• 2 ARUCtO 25 
UGIICO PCB• 'II !''DC OA ''II UGIKG PCB• 2 liiOCLOM 2J 
IIG/KG PCB• I (IAOC~OR 24 
ugltes PCB• 60 (AAOC OR 260 
ll IK PC~• 16 fAROCLOM 016 
ug1K3 IOXUNINE 
II IK NDRJN ALDENrE IJGIKO 2~], 68 ICDD DIOXIN) UGIKG C ~OR EN I 
IIGIKI AL NA•~HtORDENE lj IJGIK GAMMA• H ~=DENE I UGIK A•MYDR2l LOAD!NE 12 
UG/~C AMNA• H~OROANE IJ 
H8~Kg TRANS•NO ACHLOR I 

ALPHA•~H~ORDANE /2 UG/KG CIS•NO A HLDR 12 
UGI~C ~!THii!CH~8" UGI C NOit I ltl liE 

' MDIS UltE . 



• 
SAMPLE AND ANALYSIS MANAGEMENT SYSTEM 

J!!pa.ran1PEG IY 
atH!NS coP:QRGIA 

08/14115 PESTICIDES/PCB'S AND (1TH!A CMLOA1NAT!D COMPOUNDS 
SID1NENTISOtLISLUPGICDAY WT) 

SAMPLE N0 1 1 85C6210 SAMPLE TYPta SOIL 

NSF ~~~8~1~T ~Oa~ 15•0~1 PAaGRAM !LI~INTI 
c¥tY~1ArtSVNUta:0 0 

'
110

"
0 

'atATia •c 
llall~"s4a¥t&"s=~itA•e 2 

SAMPLE COLLECTI""' STAAT nATI/TtNE ftl/07/IS 
SAMPLE CDLLF.C! DMI S!DP DA!I/!1141 00/00/00 

COLLICT!D ttl B HAMliN 'ICitY!D FAOMf 
SaMPLE RIC Dl DAtE/TIME n0/00/00 RIC D 
IIAL!DI 
CHE141STI MHR 
ANALYTICAL ~ETHOOI 

IYI 

•• 

CAS! NOfl J454 ORG lAMPL! HOI PA491 IIORG SAMPLE NO,I NDA424 

~8=1=:8, ~tl8=t~8:11¥=8:31il!,i Ull~o" 
IRIMUIC I 
RIMAAICI 
IAMPLE LOG YIAIFIID BYI PLB 
... RINlAICieee 
THIS naTa HAl NOT 8P:I!!N SUBJ!CfiP TO A OC R!YI!M, 
DATA SHOULD BE LIMI!ID TO BIT'- SCRI!NING, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
t .. FODTNOTIS* .. 

tA•AV!RaGr VALUE tNA•NO! -NALYZEO eNAI•INT!qFrR!NC~S 
tJ•I!!STIMATID VALUI tN•PRFSIIMPTtYr. !YID!NCE OF PRr.Sr.NCI Or MATERIAL 
tK•ACTUAL VALUE 1s ~NOWN To ar. L!s8 tHAN vatu£ GIVEN 
tU•MATIAIAL MAS NALIZ!n FO~ ~UT ~ T O!TtCTF.D, THF. NU~8!R II 
T~E !SftMat~D MJIIMII~ QUANTITATtOM L1~1T 

l, WH!~ Nn VALUE I R~PORT~n, SF.I CHLORDANf CONST1TII~N!S, 
31 ~ONSTITU~NTS OR M!TARDLJT!S OF TrCHNJCAL eHLORnlN~ 1 

PEI'ULU 
o.2•1 
0 1 '7U 
0 1U o'•u o:1u 
0,111 
0 Ill 
o:2u 
ll\lU 
O,~tl 

!ft2M 
fig 
J4ll 

l!tl 2U 
AU 
7U 

" NA 
•• •• •• •• •• •• •• •• 
f2 

..... ANALYTICAL RF.SIILTSt .... 

UNITS 
tJGIKG 
110/KO 
IIG/KO 
110/KG 
IIG/KG 
UG/KG 
IIG/KG 
IIG/KG 
tiG/ICG 
tiGIKG 
UG/KG 
IIG/KG 
IIG/I(t; 
UG/KG 
IIG/KC 
IIG/KG 
tiG/KG 
UG/KO 
IIGIKCI 
11~/1(11 II IK~ 
U /Ku 
tiC:/ KG 
tiC/KG 
IIG/KQ 
IIG/KQ 
IJG/1(11 
UG/Kn 
tiG/KC 
UG/KG 
IIGIKO 
IIG/KO 
UG/KG 
UG/Kd 
UGIKG 
IIG/KO 

' 

• 

11 



•• 
s•MPL! AND ANALYSIS NANAG!~ENT SYSTl~ rpa.ran111EG n 

lttf!IIS li!OI'GIA 

06/U/1!1 PISTJCIDEIIPC!IS AND OTHIII CMLORINJTFD CONPOIINnS 
S!DJHF.NT/IOIL/ILUDG!(D~Y NT) 

SIMPLE ~Dol 15C&281 SAMPLE !YPf.t antL 

PIIOJtrT NOaJ 85•048 PROG~-N !L!~FNTI NSF 
IDUPC!t IOuTMf WOOD PJ!OHONT 
CITYI ~ILMJ~G ON STAT!I NC 
STATJnN r1o1

, SWP•L~•Cl 
ITOitET Sf T ON 'fOI 
SAMPLE COLL!CTJONI StART nATIIT114F. 01/07/85 
SAMPLE CDLLICTJONI STOP DATI/TIM! 00/00/00 

COLLECT!O HYI 8 HANS!~ P!r.!tV£D FPDMJ 
SAMPLE RECtnt DATE/TJME 00/D0/00 REC D RYI 
SEALED I 
CH!14UTI MHR 
ANALYTICAL MITHODI 

• 

CASE NO I ]454 OltG SAMPLE 1101 01499 JNORG SAMPLI NOol MDA42S 
CONTAACf LABORATORY(OPGA~IClt U~TL 
CONTitACt LAftDIIATORJ(INOAGANICll ~ILSO~ 

R!MAAKt 
RIMARKt 
IAMPLf LOG V!Rtrl!D 1\YI pt.8 

eeeR!MAPJCSen 
THIS DAT. HAS NOT BF.EN SURJF.CT!~ TO A 0~ R!VIF.Wo 
DATA SHOULD RE LIMITED TO SIT~ SCREENtNG 1 

·. 

··~····························································· 
... FOOTMDT!Se .. 

eA•AV!RlG! YALUF eNI•NOT ANILY!ED eNAI•INTEAFFR!NC~S 
•J•!STJMATED VALUE •N•PR,SIIMPTtVr !VID!N~! OF PPF.SF.NCE or MATERIAL 
•~•ACTUlt VALUE II KNOWN TO RE tESS T~AN VALU[ GIVE~ 
•ll•~AT!A lL Nil ANALJZ!n ~OR RUT NOT DETECT[D 1 THr. NUMBE~ 18 
tH~ !II IMAT!D MINIMUM OUANTtTATJON LIMIT 

11 WH!N NO VALUE IS ftfPORTEn.t. Sll CHt.O~naNf COIIISTTTIIF.NTS, 
21 CO"STITU!NTS OR ~ETABO~lT~S nF TrCHNJCAL CHLORnANEo 

IIE8ULTS o.su o.,su 
&.,su 
&

11
str 

&.,su 

'" '" 211 
o.,su 
hu 
lnu 

I'U 
JftU cnu 
Z~H 2nu 
4ftU 
2nu 
lit 
Nl 
•• •• •• •• •• •• 
•• ... 
I~H 
5,8 

• 
•••••ANALYTICAL PF.SULT&••••• 

ttfltTS ClliiP~UhD IIG/KG lLDII N 
IIG/KG H!PT CHLOR 
UG/KG HF.PTACHLOR EPOXID! 
UG/KG ALPHA•~HC 
IJG/KG BF.Tl•RHC 
UG/KG GlMMA•BHC CLIND.NE) 
tiC/KG PFLTA•BHC 
IIG/KC ~tiDOIIULF AM I (ALPHA) 
IIC/KC OIELUitlN 
•rc/KG •·•••ODT n•,P••nDT~ 
IIC/KG 4,t••DPE CP,P'•DDE 
UG/KG 4,tt•UDD CP,P'•DDD 
IIG/KG ENORJN 
IIG/KG ENOOIIIILFA~ II UETA) 
IIG/KC EN[IOIIIILFAN IIULtA!E 
ug~~g ~~k~M1 ~:~~ c n~g~., .. "j nY~E, 
IIG/KG PCB• 2U UROt'LOJC 254) 
UG/KG PCB•I22t (IROCLOM 221l 
UG/KG PCB• 212 IAROCLOM 212 
IIG/ICG PCB• 241 AROCLOA 248 
IIG/KG PCR• 260 A~OCLO~ 260 
IIC/ICG PCR•l016 AROCLOR 1016 
IJG/ICG TOXA.H!NI: 

/I 

tl5~:g ~=~=l=~·~~~~lRfoxiNJ 
IIG/KG CHLDRD!NI /~ 
IIG/ICG ALPHA•CHLOJU'IENE 12 
IIC:/Kt: GANHA•CHLOROENE 12 
IIG/KO l•HYDROIYrHLOftDENE /2 
IIG/KC GAMMA•CHLORnANE /2 
IIG/KC: TRANS•NOUCHJ,OR l'l 
IIG/Kt: ALPHA•CHLOPnANE /2 
IIG/KG CIII•NnNACHLOR /2 
UG/KG METHOXYCHLOR 
IIG/KG t;NDRJN IIETONI 
' MOISTURE 



•• 
SAMPLE AND ANlf,YIUS MANACE14ENT &YS:rEM 

P:PhFSDtP!C IV 
ATHENS aP:OIIGU 

06/14/85 PESTICIDES/PCB'S AND DTH!R CHLORINATFD COMPOUNDS 
S!DIH!NT/SD1L/SLUQG!(DRY WT) 

SAMPLE NOel 15C6214 SAMPLE TYP!I SDIL 

PROJtCT NDal 85•041 PROGRAM !t!MFNTI NSF 
SDURC~I SOuTHf WOOD PIEDMONT . 
CITYI WILMING ON ITATII WC 
ITATION llDfl SWP•LC•Ct 
ITORET IT T ON ~01 

1:~~~~ ~st~;.~JIS:I ~~~=' c:JJ.~;~=~ 8&~8~~3~ 

i
OLLE~TED BYI R HANSEN RECEIVED rRO~f 
lMPLE.RECIDI DATI/fi"E 00/00/00 AEC D AYI 
EALEDI 

CHEMIST I ttHR 
ANALYTICAL MEfHODI 

• 

8
AS! NOfl 1454 ORG SlMPLr. NOI n4644 INOIIC SAttPLE N0 1 1 MDA4tJ 
ONTRAC: LARORATOIIY(OAGlNICJI URTL 
ONTAlCT LABDAlTOIIY(INOIIGlNJCJI NILSON 

REMARK I 
R!MUK I 
SAMPLE LOG V!RirJtD BYt PLu DATA V!RtrttD 811 J~T 

•••RE"ARKS••• . 
THIS DATA Hll NOT BEEN SUftJ!C:T!n TO l QC II!VIFW, 
DATA SHOULD BE LIMITED TO liT! SCRI!NJNC, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
... FDilTNOT!S••• 

*A•lY!RAGr VALUE •NA•NOT ANALYZED •NAJ•INTtRF!RF.NCES 
•J•!STIMAT!D VALU! •N•PArSUMPTIY! !VIDFNr.! OF PR!SP:HC! OF ~ATEIIlAL 
:n:A~~~AtAl·~~~ IIAl~~~~ J8R8lu~'lg,TG:;r~4~g~ ~A~'-=uMa!A 11 

a.'C~!~1~A"Cif3r"l:1 :~:o3~:~!1J:11gnL~~~~~~ coN~'''"ENTs. 
2e CO"STITU!NtS OR M!TAROLIT!S nr TECHNICAL CHLORDA~E. 

PEji;Uf,fS 
o.51J o.5u 
t.on 
o.5n t.ou o.5n 
t.on 
0 511 
lfton 
I tl 
511 
o.!5n •,on ] u 
tnu 
]111 
HU 
]1U 
nu nu 
HU 
nu 
l1U 
]II ... 
•• •• •• •• •• •• •• •• anu 
tnu a.n 

•••••ANALYTICAL N!SULTS••••• 
II NITS 
t•GIKC 
IIG/KC 
IIG/KC 
IIG/KG 
IIG/KI; 
IIG/KG 
IIG/Itt: 
IIG/JCC 
IIG/KC 
liG/KC 
IIG/KG 
IIC/Kg IIG/IC 
IIG/IC I 

IJC/ICC 
liG/IC!j 
liG/K1.1 
IIG/KG 
UG/KG 
IIG/KO 
IIG/KC 
IIG/KG 
IIG/JtC' 
IIG/KG 
tfG/KG 
IIG/JtC 
IJG/KG 
IIG/Kr, 
UG/KG 
IIG/Itt: 
IIG/KG 
IIG/Itd 
IIG/KG 
IIG/Itt: 
UG/KG 
IIG/KG 

' 

COMPOUND 
ar.oPfN 
HEPT Ctti•DA 
HF:PTACH •llR !POXIlJE 
ALPHA•BHC 
II!Tl•BHC 
GlM~A•IHC (LINDANE) 
D!LTA•IIHC 
£NDOSULrAN I (ALPHAJ 
DIELDRIN 
4r41•nDT CP,P'•DDT~ 
4r4'•DD! CPrPI•DDt 
4~4'•DOD CPrP'•DDO 
ENnRJN 
ENDDAIILfAM 11 (BETA) 
ENDDSIILrAN SULfA!! 
CHLORDANE (T~CH. NIX!IIHE) 
PC8•1242 IARUCLDA 242l 
PCB•J254 ARUCLON 254 · PCB• 221 ARUCLOR 221 

lCB• 2]2 (AIIDCLOR 2l2 
CB• 241 fAIIOCLDN 241 
CB• 260 (AROCLOR f260 
PC~• 0~6 CARDCLOA 016 
TOXA H N! 

~=~:t"6s·~~~GlCfoxJNJ CHLilR ENE /2 
ALPHl•CHLDRD!NE /2 
GAMMA•CHLORDIN! /2 
l•HYDRUXY~HLO~DE~E /2 
CAMMA•CHLORDANE /2 

IRANS•NONACHLOA /2 
LPHA•CHLOHDlNE /2 

CIS•NDNlCHLOA /2 
MP.:THOxYCHLOR 
!NDRIN U!ONE 
MOJSTIJit! 

•• 

/I 



• 

06/14115 PESftCIDIS/PCB'S AND OTHKR tHLORINAT!D COMPDUNnl 
SIDIM!NT/SOJL/ILUDGECDRY WT) 

SAMPLE N0 1 1 I5C6271 SAMPLI TYP'-1 SOIL 

PROJECT NOal 15•041 PPOG~lM !LIMINtl 
IOU~C!I SOutHf WOOD PIID~DNt 

.. ., 
CITYI WILMINC ON ltltll NC 

ltAtfON llDfl IWP~RI•S 
ltOAit IT T ON HOI 
llMPLf CDLL!CTIONI START 
llMPLt COLLr.CtiDNI StOP 

iOLL!CtFD HYI B Nl,StN 
lMPLF. IIIC'DI DAti TIM! 
!ALEna 

CHIMIITt MNR 
lNlLYtiCAL MltHODI 

nATI/TIM'- Ot/07115 
PlT!/TtM! 00100100 

lltC'UV!D FRO~fo 
00100100 ~~~ RYI 

• 

5A:t~~:gf 1 tf~g~at8:¥,Rft~:~~c~~·. 0ft~~t INORG SAMPLE N0 1 1 MOA422 

~DNtRlCt Ll80RltOAY(INOAClNIC)I WILSON 
RI!MARKI 
AIIURJC I 
lAMPL! LOG VERIFIED BYI PLB naTA VfRIFI!D BYI JWT 
t .. IIIIIIIAPKII .. t 
THIS DATA Hll HOT ~!EN SU&JI~T!D TO A OC RIVJ!W, 
DATA SHOULD RE LJMJf!D tO SIT'- ICRII.JNC, 

I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
tttPOnTNOTE8t•• . 

•A•l¥1PAGr. VALUE •Nl•NOt ANAtYZ!D tNlJ•INTERFF.R!NC'!S 
tJ•I8tJMltfD YALUF. •N•PII'-SUMD!lY! !VID!NC'! 8' PPr.SF.NCE OF MAT~AilL 
•~<•ACTUAL ALUI II JND•N tO 8! .lSI tHAN VAt ! GIV!N 
•U•MAT!Ail •as ANALYZ!n roA RUT NOT P!T!CtrD, THF. NUMB!R IS 

THE EStiMATED MINIMUM QUA~ttt•tTON LIMit 
1 1 IIH!H Nn VUU! 18 Rr.PORT!D• Sr.! CHLORDANI CO,.SfiTIJEN!S, 
21 CONSTITUENTS 0~ M!flROLIT!S nr TtCHNICl~ CHLOPPANE, 

P!"ULTS 
s·saH 
o:tu o,o11u 
0 IU 
o:o•u 
0,111 
0 1 040 
0,211 
0 1 6tl 
0 lU 
o:2n o,o4u 
03111 
luU 
5n 
!Ill 
tnu 
!Ill sn 
!ltl tnu 
!Ill a.•" •• •• ... 
•• •• •• •• ... 
211 
211 
17 

II NITS 
IIG/kG 
UG/KG 
IIG/ICG 
IIG/KC 
UG/KG 
UG/KG 
UG/JtG 
IIG/I<G 
IIG/ICG 
UC/ItC: 
IIG/ICG 
IIGIKC 
IIG/KG 
IIG/KC: 
IIGIKG 
tiC/KG 
IIG/KG 
IIG/I<G 
IIG/ICO 
UCIKC: 
IIGIKG 
tiC/ICC 
IIG/1<0 
tiC/ICC: 
IIGIICC 
UQ/IC~ 
IIGIICG 
UGIKC 
IIG/KC: 
fiG/ICC 
IIC/ICC 
UG/KC: 
IIGIKC 
UGIItC 
UG/ICC 
IICIKC 

' 

• 

II 



• 
SAMPLE AND ANALY5t8 MANACt~ENT SYSTEM 

rpa.rsn1PEC IV 
A!JIIIIS Ci!QIIGU 

06/14115 P!ITICIDES/PCBta AND OTHER fiHLORINATED COMPOIIND8 
S!DJM!N!IIQJL/SL DG!(D~Y WT) 

SAMPLE N0 1 1 I~C6211 SAMPLE TYP'-1 SOIL 

PROJECT NOAf 85•041 PROCAlM !L!MrNTI NSF 
SOURCEI IOuTHf WOOD PIEDMONT 
CITYt WtLMING ON ITATEI IIC 

STATION IJDfl SWP•IKell 
ITUR!T ST t ON NOI 

l AMPL! COLLrCTIONI START DAT!/TtMr. nt/01/R5 
AMPLE COLL!CTJONI StOP DATE/TIM! 00/00/GO 

CDtL!CT~D 8YI 8 HANS!N P!CIIYID FROMf 
SAMPLE ~!CIDI DATE/TIM! 00/00/00 RIC D RYI 

. I!ALEDI 

CHEMISTt MHI' 
ANALYTICAL M!THDDI 

• 

~A=$~~=~f'tl:~:.,g:¥cftA~f~fc~~~ Dft~~l INOIIG IAMP~I No,a HDA42l 
CONTRACT LABORATORI(IIOAGAIIC'I MILSON 
A!MARIC I 
ltiMUICI 

lAMPL! LOG VERIFIED BYI PLB DATA V!RlFt!n BYI J~T 

tttii!MARKS .. t 
THIS DATA HAl NOT RF.!N SUBJ!CT!D TO A QC RIYI!W, 
DATA SHOULD A! LIMITED TO ltTr. SCIII!NtNO, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
t .. FOOTNOT!S .. t 

tA•AV!RAGr. VALUE tNleNnt ANALYZED tNAI•INT!RFFR!NCES 
tJ•!STIMA'r!D YaLUI •N•PRIStiMPTIVP! !VJD!IIt!l OF PI'II:SP:NC:I OF ,_lT!RUL 
tii•ACTUl' VALli! IS KIIONN TO 8! LEIS THAN YALUF GIV!N 
tU•MAt!R AL WAS ANlL1fit:D FOR BU' NnT D!T!CtrD, !Hr. NtfMIER IS 
t,'U~t~1 .. ~MCIE8r"l1:'=!=n~¥~~:'J~I'g=L~~~~~~ CONSTJTII~NTS, 
21 CONSTITUENTS 0 MITA"DLITII nr TICHNICAL CHLORDANE, 

At~ULTS 
O,O!'iU 
0,111 
o,tn 0,111 o, u 
0 II 
o:211 o,o5U 
0,211 
O,lll 
1,4 
5 9 
o:o!U 
0AA 11 

I:~H 
5 9U 

j' :3:: 
5U 

:sn 
411 

2:511 SJ5U 
•• •• •• •• •• •• •• •• t,su h5u 

•••••ANALYTICAL R!&ULTS••••• 
II NITS 
IIG/KC 
IIG/Kt; 
IIGIIIC 
IIG/KC 
IIG/KC 
IIG/KC 
IIG/KC 
IJG/Kt; 
IIGII<t; 
IIG/Kt: 
IIGIKG 
IIGIK!j 
IIG/Ka 
IIG/~tr; 
IIG/Kr; 
UG/KC 
IIG/Kr. 
IIG/KO 
IJG/ICG 
IIG/KG 
IIG/KG 
IIG/KC 
IJG/JtO 
IIG/KC 
UG/Kr. 
IIG/KG 
UG/KG 
IIG/ICC 
IIC/ICC 
IIG/KG 
UG/Kr. 
IIG/Itr: 
UG/KG 
IIG/KG 
UG/KC: 
UG/KO 

' 

C:OMPUIIhD 
ALDRIN 
lt!PTACHLOR 
ltFPTACHLOP !PDXID! 
AJ,pHA•BHC 
BII:ThBttC 
GAMMA•BHC (LINDANE) 
D!LTA•BHC 
E~DOIIILFAN I (ALPHA) 
nJELDRJif 
4,4••not (p,pteODT) 
4,4••nDE (p,pteDDE) 
4t4'•0DD (P,P'•DDD) 
[NDRIN 
ENDOSIILFAN 11 (BETA) 
!NOOSIILFAN SULFATE 
CHLORDANE 1TECH• MfXTIIR!) 
PCR•f242 ( ADCLuH 242~ 
pr.a• 254 IAAOCLOR 1254 
PCB•l221 ARIJCLOR 1221 PC!'• 212 ARUCLOR 212 
PCB• 241 AROCLOR 241~ 
PCR• 260 AAOCLOR 260 
PCB• 016 AROCLOR 016 
TOXl H£NE 
UDIIIN ALDEHYDE 
~~l6'61Nlco~~DIOIIN) 
ltPH~•CH~DRDENE /2 
GAII~A•CH DRD!NE /2 
l•HYDROX CHLOADENI /3 
GAMMA•CH ORDANE /2 
TRAHS•NDNlCHLOR /2 
ALPHA•CHLDRDANE /2 
CtS•NONlCHLOR /2 
M!THUXICHLOR 
ENpRIN KETONE 
MO!I!UII! 

• 

II 
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&EPA 
POTINTIAL HAZARDOUS WAITIIITI 

sm INIPICTION R~T 
,Aiff 2 • WAITW WONIATION 

ILWAIT'I_~~--·-···-AND ..... ~~ 

---TOld----

CUM: YIIIQI -----

: D.C,_,. --~-=,-- 11100/1~ .... ..,.~ 
-----~ a.u SLUOQI 
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~ SCI.~ 
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• 

• 

POTEHTIAL HAZARDOUS WASTE SITE 
SITE INSNCnON REPORT 

• PAM 3. OIICfii'TION OF HAZARDOUS CONOmONI AND INCIDINTI 

01 = A. tJIIOIHDIIATB' CONT.....,. noN 
03 ~L.lTIOHIIOT!NTIAU.Y AFP'ECTlD. -----

01-1 SUN'ACIWATlFICONTMIIfoiATION 
03 ~TIONIIOTENTIAU.Y A,FECTlD. -----

01 .: D FIMI~OSNE CO~ 
03 POPUI.A TlON POTENTIALLY AF!I:'ECTED 

01 : E QIAECT CONTACT 
03 POPUL.ATIONPOTENTIALLY AFFECTED -----

01 X'!~: CONT.....,.TION OF ~ 
Ol AIIIEA POTENTIALLY A'FECTED -~--~--

01 :a DII'!NKINOWATEFICONTAMIMATIOH 
03 POPUL.ATION POTENTIALLY A"ICTID· -----

01 =" WQMIIII DPCIIUIIIE'II'WUIItt 
03~110~Y~TID:-------

02 = 08SVIYIDtDATl -----' 
O• NAMAnvE DESCFIIPTION 

02 = OISVIVU)tDATl :::-------1 
0. NAMA'T1VI DISCN'T10H 

OZ.: OISEFIVED IDATE :-------1 
O• NAMAnvE DESCI!IPT'ION 

OZ .: OISEJtV(O IDA TE .-----1 
o• NAFIIIIAnvl DESCNPTION 

OZ.: OSSEFIVED •OATE -----' 
O• NAMAnvE DESCRIPTION 

02.: OISEFIVED IOATE -----• 
O• NAFIFIA nve DESCFIIPTION 

02 = OUlFIV'ED tDATe -----1 
O• NAIIIFIA nvl DlSC,_.TlON 

02: OISIFIVEOtDATE :---------1 
• O• NAMA TIVI DlSCFIIPTlON 

= PO~TIAL =~QED 

= POTENTIAL 

=~QED 

= POTENTIA&. : AI.I.£QED 

.: POTENTIAL. 

: AI.I.£GED 

: PO~TIAI. :_ AU.EGED 

: IIOTtNTIAI. : ALLEGEO 

.: IIOT!HTIAI. .: ALLEGED 



• I 

I 

I 

I 

I 

I 

• I 

&EPA 
POTINTIAL HAZARDOUI WAITIIITI 

SITI....-.cTION RIPORT 
PAiff I• DUCM'TION Ofl HAZARDOUI CONDITIONI AND INCIDINTI 

01 = W UNSTA&ICCNTAJHWENTOI'WA$1'!5 ----·--· 03~noN~Y~D-------

~(J)U_ d,._yuwe-c(J 
01 = "' DAMAGE TO ()I"JSITE PliiOIIEIIITY 

··-::_~7: ~wecfJ 

02 C CIIEIWID IOAT! -----1 

02 C:: ~IOAT!. ----' 

02 = CIMIJWID IOATI. -----1 

02 = CIMIJWID I OAT! -----1 

06HAMATM~ 

02 = OISEJIIYID IOATI -----' 

01 : 0 CONT~ATIOH 0, SEWEIIIS. STORM OAAINS. ~ 02 = 08SEJIIWD IOATI ---- t 
04 IIIAMAT1VE OESCJIIPTION 

01 : II ILLEGAL. UNAUTHORIZED DUMPING 
06 NAMATlVE OESC,_.TIOH 

02 = OU8IVEOIOATE -----' 

05 OESCRiftTION O' ANY OTHEIII KNOWN. POTINTIAL Of' A&.LIQID HAlAADS 

IV.C~ 

= POTINTIAL 

: AU.£GED 

: AU.£GID 

= POTDmAL : AU.£GEO 

.:. AU!GEO 



POTENTIAL HAZARDOUS WASTE SIT! I.IDINTJriCA TION 

&EPA SIT! INSP!CTION oA/:TII~~.....,. 
"'" • • PIRIIIT AND DIICRI'TIYIIWORMA noN C D~/?1/~ "7 

LI'PMIT IM'OfiMATION Uh._k/;,1~- '-fO 6-t LA .rJd A77 ~-' 
01 TYII'tQIIIIII_,.!IaiiO 

02 11'1-.T ,._.." ~ OATIISIU&O O• u-A TIOIII OA Tl OSCO...'-TS c-·--• =· .-on 

=· UIC 

:c ... 
:o ltCU 

:E 11CaA 1NT11UM STATUI 

=' ..CCIIUII 

:G. ITAT1._ 

:H LOCAl.-

=· oTHP-· 
:J ...,.,. 

aSITIDIICWTlON 
01 STOIUoQI.~ c-••--• 02~T O~UNT()III ....... OA TJIIAfNIN!•-•-- OIOTMIJII 

:a~ACI!~T : A.INC~ATICH 

~I Pll.lS :a.u~~TICH 
: A IUII.DI'«lS ON SITE 

: C CIII'UWS . ...OVE GI'OUNO :cc~~vSCAL 
: D TANK A80VEGitOUNO = o. IIOlOCIICAL. 
: E TAHK. IELOWGAOUNO : E WAST! OIL ~ESSINO CleAIIIUQIIISITa 

.: , I...4NC)IfiU. :' SO&.VEHT"'COVPY 
1G IJHJ'AMI = a. O'n4111' "!CYCUNOINCOVSrt 

... _ 
:~ ~NDUW : H OTHIJII 
.: I OTHEIII -M.c'• 

01CQ ... NTS 

• 
IV. CONTAINMENT 
:· :~NfA.-cNT0'"'~TES ;_ • ..., 

• A ADEOUA TE SECUIIIE ~1. WODIJIIATI : C INAOEQUATE.~ :0 ~CUIIIE.UNSOUND DANGEIIIOUS 

Ol :llSCUropoo 0' o•vltiS OIKING o.JNIJIIS .......... lTC 

V. ACCUIIIIUTY 

Ot WAITII.._, "CCCaa. : YIS :1110 
Q2COMMifll~ 

~c/6;;~ ~ LtJAI~(JA./nU2cf;;_ 3~ - lJ lfh~ 
VI. SOURCU O'IWOIUIATION c...--•• --· ---· C/ 

Jh .;t·,Wp_c~ tf71'6s-
¥ 

~'•'CMotzor ., 0 ,,, ••• 



• 

• 

POTINTIAL HAZARDOUI WAITIIITI 
sn'IININCTION RIPORT 

'AliT I· WATIR. DIII()CIRAPMIC. AND INYMONIIIINTAL DATA 

USIIN VICI'IIT't ·--

W!LL 
I~ 
0 = 

02STAn. ~ 

£HDAHQIMD An!CT!D ~ 
A. :l I :l C.= 

··= .. -.. "'" 
A. 0, 7 s-'""l 
I. 1""1 

:A ~YICIU'ICI~OM«IIIG '}(1 -=-~- : C .:~-=-----TION :o IIOTUIID.~ 

0. DPTM TO Qf!OUNDWATIIII 

!1/JthntrWX. 1111 

ONt! I 1 I Mil.!~ SITE 

C~"'='AL.iNOUST'IIAL .... TION . ...,_....,. .. .._ 

=I IMIGAT10'4. ECONOMCAU.Y 
IWQfiiT ANT AESOU..C:ES 

TWO 121...0 o,r IIT1 1'HII'U 131 MillS 0' SITE 

c. -.,g~~.~ .. ~.SC)od~~ 

= 0. NOTCUMeNTLY USID 

AFFECTED OIST AliCE TO SITE 

D !"''' 
.,.. .. 

JZ I)IST&>oe:l TO ... AIIIlST~TIOft 

llJJc~ 
------1""1 

03 NUMMIII 01' IU!LO!NCIIwm-. n.o IZIIIIUJ 01' .n Q& DISTAIIICI TO NIIJilST on SITliU!U)INQ 

..::::::; c5XJ'O ~CJ 0 for,....... 



POTENnAL HAZARDOUS WASTE SITE I.IDINTJI1CA 1'ION 

• &EPA SITE INIPECnON REPORT ~r"loz IIT1..._._ 
PAin' 5 • WA T1R. DDIOQUPHIC, ANO INVHIIOHIIINT AL DATA :n~-:s,, v' 'l 

VI.ENVIIIIONIIIIINTAL IIIOMIAT10N 
01 10tliMIA8LIT"f 0' UN1A TUM TID ZOHI •c-o- tf/;t J/ A1,6'WY'--............. , ... = A tO•I- tO•I CI'IIIMC = I. tO••- tO•I Clft/MC =C. tO·•- tO•l Clft/MC = 0 GAIA Til' THAN tO•l CIII'IIC 

OJZ lltMIIAa.ll''t Oflii~K c.-•- /.I~ 
- A IMP!"'MEABL£ = I AI!LATN!LY~ = C "!LA TMLY III!MIIAI&.I = 0 V!I'Y III!MIEAIL! - .... ,... ·o·•: ....... •o·4 - •o·t,_...,, .to·'. ,, •• _._, ,._ ... ,,.,.._ ... 

Ol CIIIIIT>f TO IIOI'OCK OA OEIIITM Of' CQNT-...TIO ~ZONI OS~_. 

~ t~ ,bA~-~~ 
. 

!Ill 1111 

C)INIT ..... ~TATION'? 5 07 ONIYlAIIZA ~,._AU. 01~ 

3. s-~·D SATI;r" ~ r·~=; STI SLOIII! 
1 
~ Avt"-'GGSLOPI 

'jtf_~~ . ,,, linl ~ 

01 JJL,OOO I'OTI"~ 10 

SITIIS .. V(AIIIIf~ 
= SITIISON IAM!I'ISLNIO. COASTA&...aH HAZMD ANA.~ JrL~AY 

1 1 QIST &lOCI TO "'IT\.ANOS ...... - ll Oil TAlC& TO CNnCAI. .....,.AT tel--
EST\JAAINE OTH£111 (Ill) 

A ""'' I (IIIII ENOANQEIIIIO SNCIIS. 
• J l,.ollloO wSI,.. •oC:IOIT't 

OtSTANCE TO 
lii£51DENT1AL AIIIEAS. NATIONAL. STATE ~AMS. AQNCUUUIW. LAHOS 

COMMEIIICW.INDUSTAIAL FORESTS. 0111 WILDUFE IIIESEIIIVES ,.,.. AQ LAIC) AQI.NC) 

., 
A ~~ Z..:> ''"'' I (IIIII c I IIIII o. ''"'' 

• • :uc•alllfl()Oo OJJ StT( •Oo •EI.ATIOI'f •o S~or4r40w10010oG ra-QGII.t#M'f 

• 

-

-
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• &EPA 
POTINTW. HAZARDOUS WAITIIITI L~nae. 

IITI.._.CTION RIPORT :;,~j~~ 
PAJITI • UlltLI AND NLD .. ORIIAT10N .Vll, 'ft1't't, 1 

L IAWUI TMIN 

SAWLI'TYN o1;.:.c:r ..... 02...._.._.,.TO ~ U'IIIMTID DAT'I 
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POT!NTIAL HAZARDOUS WASTE SITE L~TJON 

• &e'A SITE INIPICTION REPORT o'Jh"lV~~-
'ART 7 • OWNIJil ... ORIIA noN C D Si' 51? f/(, ] 

a.CUMPTOW•I• 'A~TCQMPANY·--~ 

~'-:Jnli&_vn 
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GROUND WATER QUALITY ASSESSMENT 
SOUTHERN WOOD PIEDMONT 

Wll.MINGTON, NORTH CAROLINA FACILITY 

1.0 BACKGROUND 

1.1 Previous Assessment Activities 

In September, 1985, Law Environmental Services (LES) completed the installation of four (4) 
ground water monitoring wells at the Southern Wood Piedmont (SWP) facility in Wilmington, 
North Carolina. These wells were installed around the limits of the old land farming area in 
order to monitor ground water quality. The wells were designated MW-6 through MW-9. Each 
well was installed to an approximate depth of 20 feet below land surface .. The soil boring logs 
from the LES report indicated that the site is underlain primarily by fme to medium sands with 
a peat unit located beneath the sand. 

Hydraulic conductivity testing was conducted on these wells and values ranged from 3 x 10"5 

em/sec to 1 x 1045 em/sec. Also, the average ground water flow velocity was evaluated to be 
0.10 feet per year for the screened well interval. 

1.2 Proposed Assessment Activities 

Environmental Technology Engineering, Inc. (ETE) was contracted by SWP to conduct 
additional ground water quality assessment activities at the Wilmington, North Carolina facility. 
These activities were proposed in a letter dated November 14, 1991 to Mr. T.M. Davis of SWP. 
The purpose of this investigation was to characterize site hydrogeology and to evaluate potential 
ground water degradation associated with past wood preserving activities at the referenced site. 
The following discussion will describe in detail the work conducted at the site and the findings 
from this investigation. 

2.0 FIELD ACTIVITIES 

2.1 Permanent Well Installation 

ETE installed eight (8) permanent monitoring wells at the facility. . A scaled site map (Figure 
1) illustrates the locations of these permanent wells. Each permanent well, designated MW-10 
through MW-17 was installed into the surficial aquifer beneath the site. 

At the specified locations, a 6.625-inch diameter borehole was advanced into the substrate with 
a hollow stem auger. Pit casings were not installed in the boreholes due to the shallow water 
table present the site. Boreholes MW-10 through MW-13, and MW-15 through MW-17 were 
advanced until the peat unit located beneath the fine to medium sand unit was encountered. 
Borehole MW-14 was advanced until the contact between the peat unit and the next underlying 
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SOtrrHERH WOOD PIEDMOtn' GROUHD WATER QUAUTY ASSESSMENf 
wn.MIHGTOH, HORTH CAROLINA FACJlJTY 

unit was encountered. Borehole depths ranged from 12.0 feet below land surface to 22.0 feet 
below land surface. Boring logs illustrating the approximate depths of each borehole are 
provided in Attachment A. 

During advancement of the soil borings, split-spoon samples were retrieved on five foot 
intervals. A soil sample from each split-spoon was placed in a zip lock plastic bag and sealed. 
Upon temperature equalization, the soil samples were screened with a Photovac organic vapor 
analyzer (OVA). A summary of OVA measurements taken from the soil samples is provided 
in Attachment B. All soil excavated during completion of the soil borings was containerized in 
an approved roll-off container and disposed of properly. 

Upon completion of the boreholes, monitoring wells were constructed. Each well was 
constructed using 2-inch diameter, 10-foot sections of flush joint threaded PVC riser with a 10-
foot section of continuous slot (0.010 inch) stainless steel well screen. However, MW-14 was 
constructed of stainless steel riser and screen due to the site conditions in this area. All 
permanent wells except for MW-14 were installed to bracket the water table. Monitoring well 
MW-14 screened the zone from 6.0 feet to 16.0 feet below land surface. Construction details 
are provided in the boring logs located in Attachment A. 

2.2 Temporary Well Installation 

During field activities, five (5) temporary monitoring wells were installed. These wells are 
designated B-2 through B-6. A site map (Figure 1) illustrates the locations of these temporary 
wells. 

As with the permanent well installations, the boreholes for the temporary wells were advanced 
using a 6.625-inch diameter hollow stem auger. The boreholes were advanced until the peat unit 
was encountered. Borehole depths ranged from 9.0 feet to 15.0 feet below land surface. A 
complete description of the encountered strata from each borehole is provided in Attachment A. 

During auger advancement, split-spoon samples were collected at five foot intervals in each 
borehole. A portion of each sample was pmced in a zip lock bag and sealed. Upon temperature 
equalization, the samples were screened with an OVA. A summary of the OVA measurements 
from these soil samples is provided in Attachment B. All soil excavated during completion of 
the borings, was also containerized in an approved roll-off container and properly disposed. 

Upon completion of the boreholes, temporary monitoring wells were installed. These wells were 
installed so that the base of the screen rests on or near the top of the peat. Wells were 
constructed using 2-inch diameter, 10-foot sections of flush joint threaded PVC riser with a 5-
foot section of factory slotted (0.010 inch) PVC well screen. Construction details are provided 
in Attachment A . 

2 
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SOUI'HERN WOOD PIEDMOI'rr GROUND WATER OUAurY ASSESSMEm" 
WIUdiNGTON, NORTH CAROUNA FACIUTY 

2.3 Ground Water Sampling 

Once monitoring well installation was complete each well not containing free product was 
developed utilizing a centrifugal pump. Impacted ground water was containerized in approved 
roll-off containers and was properly disposed off-site. 

Subsequent to well development activities, all monitoring wells not containing free product were 
sampled for a list of site-specific constituents as determined by SWP. A dedicated bailer was 
utilized to evacuate three well volumes of ground water from each well. The pH, conductivity, 
and temperature of the ground water was recorded and a ground water sample taken from each 
newly installed monitoring well. The ground water sample was placed into sterilized _groul)d 
water sample containers for each individual monitoring well. The samples were placed on ice 
and delivered to EMS Heritage Laboratories, Inc. for analysis. All sample collection summary 
sheets, chain-of-custody records and laboratory data is provided in 1\ttachment C. 

2.4 Site Surveying 

On April 1, 1992, ETE conducted surveying activities at the Wilmington facility. The top of 
casing elevation and horizontal position of each monitoring well was surveyed. The precise 
horizontal location ( ±0.01 foot) and elevation of the top of pad and top of casing (TOC; ±0.01 
foot) of the monitoring wells was determined by a regi~a.ered -land surveyor. Also, staff gauges 
were installed on the bank of the Cape Fear River and in the drainage ditch in the vicinity of 
the railroad (see Figure 1). The locations and elevations of the two staff gauges were also 
determined by a registered land surveyor. 

2.5 Ground Water Elevation Tests 

Ground water elevation tests were conducted on April 1, 1992 utilizing all seventeen (17) 
monitoring wells and the two (2) staff gauges located in the river and the drainage ditch. 
Beginning that morning, water level measurements were taken every two (2) hours from each 
monitoring well and from the staff gauges. These recorded measurements were then converted 
to water level elevations so that ground ".Yater flow directions under tidal influences could be 

· calculated. A total of seven (7) measurements were collected from each well and staff gauge. 
These measurements are provided in Attachment D. Potentiometric surface maps were 
constructed for each time interval and are included in Attachment E . 

3 
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SOUJ'HERN WOOD PIEDMOm' GROUND WATER QUAUfY ASSESSMENI' 
wn.MINGTON, NORTH CAROLINA FACIUTY 

3.0 SUMMARY OF FINDINGS 

3.1 Geologic Conditions 

The site is generally underlain by a brown-tan, to brown, fine to medium sand. Some of the 
boring logs indicate that the base of the upper sand unit is approximately 15.0 feet below land 
surface. During drilling activities, it was determined that sands were flowing into the hollow 
stem augers and making representative sample retrieval impossible. Based on the samples 
retrieved from borehole MW-14, where "flowing" sands were not encountered, and the boring 
log from MW-8, the estimated base of the sand unit appears to be approximately 10.0 feet below 
land surface. 

Encountered beneath the sand is a dark brown to black peat with varying amounts of wood and 
root fragments. The upper portion of the peat is a water saturated, moderately decomposed peat 
that overlies a mostly dry, decomposed more fibrous peat. The lower peat unit was intentionally 
breached to evaluate_peat thiclmess while installing the borehole for monitoring well MW-14. 
The peat appears to be approximately 10.0 to 11.5 feet thick in this area. Underlying the peat 
is a brown-tan, medium to coarse sand. The thickness of this underlying sand and the depth of 
the next confining unit is unknown at this time. Two cross-sections were constructed that 
graphically show the geologic units encountered beneath the site. These cross-sections are 
shown in Attachment F. 

3.2 Hydrogeologic Conditions 

In order to characterize the hydrogeologic conditions beneath the site, it was proposed that a 
twelve (12) hour water level evaluation test be conducted. The information gained from this test 
enabled ETE to calculate the surficial aquifer ground water flow direction(s) under tidal 
influences. 

After data collection, all measurements were converted to mean sea level elevations based on 
the site survey. Elevations were plotted on a scaled site map so that the water table surface 
could be mapped. A total of seven (7) \l.':t~r table maps were produced, each depicting one of 
the two hour intervals of data collection. These maps are provided as Attachment E. 

As the maps illustrate, there is a water table high that exists beneath the center of the site. From 
this high point, ground water appears to flow to the east towards the drainage ditch and to the 
west towards the Cape Fear river. However, there are significant changes that occur along the 
boundaries between the site, the Cape Fear river, and drainage ditch. These boundaries can be 
considered discharge/recharge points depending on the time of day and the point of tidal 
fluctuation . 

4 
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At Time 1 of the test, the water level in the river is higher than the ground water level near. 
temporary well B-2 and B-3. Therefore, a stagnation point results near this discharge/recharge 
boundary. This stagnation point is represented on the map by a continuous dashed line with no 
numerical value assigned. This stagnation point is caused by water from the river moving into 
the aquifer material beneath the site during high tide (recharge) and ground water from the 
aquifer material moving west towards the river (discharge). illtimately this stagnation point is 
where the discharge and recharge reach equilibrium. No stagnation point is noted at the 
drainage ditch discharge/recharge boundary during Time 1. · 

If the later time maps are observed, it is apparent that the stagnation point occurs not only at the 
river discharge/recharge boundary, but also at the drainage ditch discharge/recharge boundary. 
This drainage ditch is controlled by the same tidal fluctuations that control the river, but ori a 
smaller scale. The Time 2 map illustrates a stagnation point at both the river and the drainage 
ditch. This map shows that the water has continued to rise in both the river and the drainage 
ditch, thus producing the stagnation points. The monitoring wells located in the central high 
point area of the site also appear to change as a result of the tidal fluctuations. The water levels 
in these wells increased slightly from the levels indicated on the Time 1 map. 

The Time 3 map shows a stagnation point at the drainage ditch boundary but not at the river 
boundary. The water in the river has dropped dramatically due to low tide conditions, but the 
drainage ditch water level has only decreased slightly.· The water levels in the monitoring wells 
located in the center of the site also appear to be influenced by the tidal fluctuations, but on a 
much smaller scale. 

No stagnation points are noted on the Time 4 map. This is due to the lower water levels in the 
river and drainage ditch at low tide. Also, the monitoring wells located in the center of the site 
indicate a small increase in the water level from the last recording interval (Time 3). The wells 
in the center of the site appear to have a delayed response to the tidal fluctuations. 

The Time 5 map depicts the lowest water levels recorded in both the river and the drainage 
ditch. The wells in the center of the site continue to increase since the latest recording interval 
(Time 4) even though the water levels in the river and drainage ditch are at their lowest. This 
shows the basic time lag between the ground water at the center of the site and the water located 
in the river and ditch. 

Water levels in the river and drainage ditch are beginning to rise at Time 6. The water level 
in the monitoring wells located in the center of the site have appeared to reach their peak and 
are approximately the same as the latest recording event (Time 5). As long as the water levels 
in the river and drainage ditch remain below the water levels in the monitoring wells located at 
the discharge/recharge boundaries, no stagnation points are created . 

5 
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The last recording event in the 12 hour water level test is shown on the Time 7 map. Here the 
tidal fluctuation has completed one cycle. The water level in the river is slightly above the level 
recorded at Time 1 and the water level in the drainage ditch is slightly below the level recorded 
at Time 1. As in the case of the Time 1 map, the Time 7 map shows a stagnation point along 
the river discharge/recharge boundary. The water levels in the monitoring wells located in the 
center of the site have started to decrease as a result of the tidal fluctuations. · 

In summary, the tidal cycle appears to have an effect on the water levels recorded in the 
monitoring wells located at the site. At certain times during the tidal cycle, stagnation points 
are created as a result of water moving from the river into the aquifer material (recharge) 
beneath the site and also from water being discharged from the aquifer material towards the 
river. This same event occurs at certain times throughout the tidal cycle near the 
discharge/recharge boundary of the drainage ditch. The tidal cycle appears to only slightly 
influence water levels in the center of the site. As illustrated in all of the potentiometric surface 
maps, the ground water elevation in the center of the site remains approximately the same. 
Ground water appears to flow from the center of the site to the east and to the west towards the 
drainage ditch and river. Little information is known as to the flow direction of ground water 
at the southern edge of the site. In this area, it is assumed that ground water flows towards the 
drainage ditch that flows into the Cape Fear River . 

3.3 Soils Quality 

During installation of the monitoring wells, close attention was given to the condition of the soils 
encountered. Soils encountered in boreholes B-2, B-3, B-5, B-6, and MW-10 appear to have 
no visual wood preserving or diesel fuel constituents present. The OVA results listed in 
Attachment B support this observation with low OVA readings for most samples. However, 
borehole B-5 yielded elevated OVA concentrations in samples from the upper part of the 
borehole even though no visual contamination was observed. 

The remainder of the boreholes all yielded signs of visual creosote or diesel fuel constituents. 
Soil samples from boreholes B-4, MW-11, MW-12, MW-13, and MW-14 were noted to have 
visual creosote. Borehole B-4 had visua!·"-reosote near the surface of the borehole and again 
near the bottom of the borehole. Boreholes MW-11 and MW-12 wP-re observed to have visual 
creosote from approximately 3.0 feet below land surface to the sand and peat contact. Visual 
creosote was present only at the surface of borehole MW-13. The sand below the surface in 
MW-13 appeared to be free of visual creosote. The borehole for MW-14 was different fro~ the 
other boreholes in that the hole was drilled to a deeper depth. Visual creosote was encountered 
almost immediately upon initiation of drilling activities. The creosote continued to be observed 
below the sand and peat contact to a point approximately 14.0 feet below land surface. No 
visual creosote was noted below this point to a depth of approximately 21.5 feet below land 
surface. The borehole was terminated at this depth (21.5' below land surface) when the peat 
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unit was breached and a medium to coarse sand was encountered. All OVA readings confirmed 
the presence of creosote and are listed in Attachment B. 

Visual diesel fuel was noted in soils encountered in the southwestern portion of the site. 
Boreholes for monitoring wells MW-15, MW-16, and MW-17 · yielded OVA and visual 
indications of diesel constituents. Soils from borehole MW-15 were saturated with diesel fuel 
near the surface of the borehole, but no visual diesel fuel was noted beyond 5.0 feet below land 
surface. Borehole MW -16 yielded soils that were saturated with diesel fuel from the surface to 
approximately 5.0 feet below land surface. From this point, no visual diesel fuel was observed, 
only a strong diesel fuel odor. The MW-17 borehole encountered soils saturated with diesel fuel 
from the surface to the bottom of the borehole (14 feet). All OVA readings are listed in 
Attachment B and confirm the findings discussed above. · 

3.4 Ground Water Quality 

The quality of the ground water beneath the site is based on laboratory data obtained from 
sampling of all monitoring wells not containing free product. Sampling of the wells was 
completed on March 13, 1992 and the results are included in Attachment C. All ground water 
samples were analyzed for metals, which include chromium, copper, arsenic, and lead. In 
addition, samples were analyzed for halogenated and aromatic volatile organics by method 
SW864-8021 and semi-volatile organics by method SV/346-8270. 

In constructing isoconcentration maps for the various constituents present in the ground water, 
ETE chose to combine the semi-volatile and general organics values for each monitoring well 
and plot the resulting values as total organics. The total organics isoconcentration map is 
depicted as Figure 2. This isoconcentration map illustrates the dissolved constituent plume 
present beneath the site. The plume appears to be partially defined in the northern, eastern, and 
western portions of the site. However, the southern edge of the plume is not defined. 

Of the monitoring wells sampled, total organic concentrations were highest in temporary 
monitoring well B-4 with a value of28.222 mg/1 {ppm). Monitoring wells MW-13 and MW-14 
yielded the next highest concentrations with values of 6.335 mg/1 and 6.268 mg/1, respectively. 
Low concentrations of organic constituents were also detected in monitoring wells MW -15, MW-
16, MW-17, and temporary well B-6. Free phase oil was detected in monitoring well MW-11 
and MW-12, thus no ground water samples were retrieved for analysis. 

All ground water samples collected were analyzed for metals using the above methodology. The 
samples were analyzed prior to filtration and then again after filtration. Concentrations of metals 
were detected in all ground water samples before filtration. However, all concentrations were 
listed below detection limits after filtration of the ground water, except for temporary well B-5. 
Ground water from this well yielded a concentration of 0.006 mg/1 for copper after filtration . 
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Since only one constituent was detected in the ground water sample from B-5, no 
isoconcentration map was prepared . 
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FIGURE 1 
SCALED SITE MAP 
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FIGURE2 •• DISSOLVED ORGANICS ISOCONCENTRATION MAP 
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WELL LOG DATABASE 

SOUTHERN WOOD PIEDMONT 
WU.MINGTON, N:ORTH CAROLINA 

lost Boring Surface Riser Bottom Well Riser 
Plant Well Date Tenn Elev Elev Elev ~ Depth 

WIL MW-6 09105185 20.0 3.40 5.01 -16.38 19.78 21.45 

WIL MW-7 09/06185 19.8 3.87 6.03 -15.65 19.52 21.68 

WIL MW-8 09/09/85 19.20 4.16 6.80 -14.86 19.02 21.66 

WIL MW-9 09/10/85 19.4 4.26 6.43 -14.96 19.22 21.39 

WIL MW-10 02/18/92 13.0 3.63 7.41 -6.87 10.50 14.28 

WIL MW-11 02/18/92 13.0 4.31 8.02 -6.19 10.50 14.21 

WIL MW-12 02/18/92 12.0 4.60 8.22 -5.90 10.50 14.12 

• 
WIL MW-13 02/18/92 12.0 3.31 6.97 -7.19 10.50 14.16 

WIL MW-14 02/19/92 22.0 2.62 6.30 -13.38 16.0 19.68 

WIL MW-15 02/19/92 13.0 3.26 7.07 -7.24 10.50 14.31 

WIL MW-16 02/19/92 13.0 3.88 7.69 -6.62 10.50 14.31 

WIL MW-17 02/19/92 15.0 3.86 7.65 -6.64 10.50 14.29 

WIL B-2 02/19/92 18.0 4.18 6.96 -8.82 13.0 15.78 

WIL B-3 02/20/92 18.0 2.23 5.13 -13.77 16.0 18.90 

WIL B-4 02/20/92 15.0 3.12 4.18 -10.88 14.0 15.06 

WIL B-5 02/20/92 12.0 3.02 5.79 -8.98 12.0 14.77 

WIL B-6 02120/92 10.0 3.15 6.06 -6.85 10.0 12.91 

• 
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ENVIRONMENTAL lECHNOLOGY ENGINEERING. INC. 
CONSUL11NG ENGINEERS. SURVEYORS AND HYDROGEOLOCISTS 

HYDROGEOLOGIC SER\1CES 

PROJECT: SOUTHERN WOOD PIEDMONNT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 
BORING CONTRACTOR: ETE DRILLER 
RIG USED MOBILE B-57 INSPECTOR 

WELL j!: SAMPLE 

CONSTRUCllON ~~ _ ... ,.. BlDWS 
PEKff' 

-

CLASSIFICAllON 

2-19-92 
C. AARON 

K. ANDERSON 

-

.... .... .... .... .... .... .... 1 ss- Medium to coarse brown SAND · 
ClAY 

-
a~ 

~~ 

H:530501B2 

PLUG s 

.... .... .... .... .... 
10 •••• .... 

f- •••• 

.... .... .... .... 

----
2 SS t--- Same as above 

~ . . . . 3 ss 1-----l 

~15 Brown to black PEAT with root 
1-- fragments 

1--

20 

-2.5 

30 

35 

-
-t5 -
-

f-so 

TEST BORING LOG 

BORING NO. B 2 
SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVAllON 
DATE STARTED 2-19-92 

REMARKS 

Water saturated 
OVA = 0.0 

No visual contamination 
OVA= 0.0 

No visual contamination 
OVA = 2.0 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONS\Jl11NC ENGINEERS. SURVEYORS ANn HYDROGEOLOQSlS 

HYOROCEOLOQC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-20-92 
BORING CONTRACTOR: ElE DRILLER C. AARON 
RIG USED MOBILE 8-57 INSPECTOR K. ANDERSON 

WELL i5 SAMPLE 

CONSTRUCllON ~~ _ .. 1'ft ~ 

r---
CLAY PLUG 
r---

H:53050183 

.. . . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . 
5 

.. . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . .. .. . . .. . . . . . 
10 •••• 

~15 

20 

25 

f. 

30 

40 

~ 

so 

.... .... .... . . . . 
.... . . . . .... .... .... 

1 ss ~----

2 ss 1---1 

3 ss 1-----1 

t--

CLASSIFICAllON 

Fine to medium brown SAND with small 
wood fragments at 4.5 feet 

Same as above 

Dark brown to black PEAT with wood 
fragments 

TEST BORING LOG 

BORING NO. B 3 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVAllON 
DAlE STARlED 2-20-92 

REMARKS 

Water saturated 
OVA == 3.1 

No visual contamination 
OVA == 0.9 

No visual contamination 
OVA == 0.8 



ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. TEST BORING LOG 
CONSUL11NG ENGINEERS. SURVEYORS AND HYOROGEOLOGISTS 

HYDROGEOLOGIC SERVICES BORING NO. B 4 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON_._ NC SHEET NO. 1 · OF 1 

BORING CONTRACTOR: ElE DRILLER C. AARON ELEVAllON 
• 

CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-20-92 JOB NO. 530-06-501 

~R~IG~U~S~ED~~M~O~B~ILE~~B~-~57~~----------------~~IN~S~P~E~cT=O~R~---K~.~AN~D~E=R~S~O~N~D~A~TE~~sT=A~R~TE==o----~2--~2~0-~92~ 

• 

• 

WELL j5m SAMPLE 
~ CLASSIFICA llON 

CONSTRUCllON a - .. '" BlDWS 
REMARKS 

P£Rf{' 

~--r---~--+10 ~.-.. -.+-~--+---~---------------------------------4----------------------4 

-
CLAY 

-
0!:11:: 

~~ 

- ·:::. 

1----+-!5 

PLUG-

0!:11:: 

~~ 
(1)0.. 

10 

.... .... .... .... .... . . . . . . . . .... .... .... .... .... .... .... .... .... .... .... 
- ·::: . 
15 

1-

1-

20 

1-

-
25 

-

l-30 

3S 

1-

1-
40 

1-

~0 

. . . . .... 

H:53050184 

-

1 SS - Fine to medium brown SAND with wood 
----- fragments 
-
-

2 SS 1---- Same as above 

3 ss 1-----1 

1---

Dark brown to black PEAT with wood 
fragments 

Visual creosote at top of hole 

No visual contamination 
OVA = 1.7 

No visual contamination 
OVA = 5.1 

Visual creosote in sand 
above PEAT 

OVA = 98.9 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUl11NC ENCINEERS. SUR\f:YORS AND tmlROCEOLOCISTS 

tmlROCEOLOCIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 
BORING CONTRACTOR: ElE DRILLER 
RIG USED MOBILE 8-57 INSPECTOR 

WELL ~ SAMPLE 

CONSTRUCllON ~ffi _ .. ,.. BLOWS 
P£R If' 

CLASSIFICA110N 

f--
CLAY 

-
PLUG 

0~ 

~~ 

.... .... .... . . . . .... .... .... .... .... .... .... .... 
s .... .... .... - .... .... .... 

!- .... . . . . .... .... .... .... - .... .... 
10 •••• ..... ... . ... .... .... 

.... .... .... 

1 ss 1----11 Fine to medium brown SAND 

2 SS 1----ll Same as above 

3 ss 1----11 

2-20-92 
C. AARON 

K. ANDERSON 

!- •••• 

15 

1----11 Dark black to brown PEAT with wood 
1----ll fragments 

H:53050185 

!-

1-2.0 

2S 

30 

35 

-
so 

TEST BORING LOG 

BORING NO. B 5 
SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVAllON 
DAlE STARTED 2-20-92 

REMARKS 

Water saturated 
No visual contamlation 
OVA= 54.3 

OVA= 21.7 

No visual contamination 
OVA= 3.9 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNC ENGINEERS. SURVEYORS AND H'I1>ROGEOLOCIS1S 

HYDROCEOLOCIC SER\1CES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-20-923 
BORING CONlRACTOR: ETE DRILLER C. AARON 
RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

WELL j5m SAMPLE 
fll CLASSIFICATlON 

CONSlRUCTJON o - ... '" ~ 
.... .... - .... .... 

CLAY PLUG .... .... .... 
- ..... .... .... 1 ss 1------'t Fine to mdedium brown SAND 
0~ 0~ 

.... .... 
~~ =r= ~~ 5 

.... .... 
tnn. .... 

-f- 1- .... 
=~ 

.... .... 
=~ 

.... .... . . . . -r- .... 2 ss .,___-11 .... 
=~ 
=~ 10 

.... - Dark brown to black PEAT with wood 
_ fragments 

-

-
15 

-

20 

-
-
-

25 -
-

30 

35 

-

-
-
-
-

-45 -

50 

H:53050186 

TEST BORING LOG 

BORING NO. B 6 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATJON 
DATE STARTED 2-20-92 

REMARKS 

Water saturated 
No visual contamination 
OVA = 1.7 

OVA = 1.0 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL11NG ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CLIENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 
BORING CONlRACTOR: ETE DRILLER C. AARON 
RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

WELL i!=t; SAMPLE 
CLASSIFICATION 

TEST BORING LOG 

BORING NO. MW 10 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-18-92 

REMARKS 
CONSlRUCTION ~If......, .. ""' ~'*io 

~~-+--4---~-------------------------------r--------------------~ 0 .... .... .... .. 
-I- .... .... 
-I- ...... 

0 •••• 

0~ 
.... 

P6-1C 
..... 

zu .... 
1 ss (Jief. 

..... .... ~0-1::: 
5 

..... .... 

0~ --zu ---<(<( 
tnCl. --

Black - tan fine to meduium SAND 

...... -- - .... .. .. -- .... .... -- .... .... 
-- .... 
f-1-
f-1-

·:::: 2 SS 04-2E . . N 
• . • • 50 Tan fme to med1um SA D 

10 ..••. 
f.--.l...L-....1.-JL.J....__--1 

H:53050110 

. . . . . 3 ss 1-----1 

15 F-

20 

25 

30 

35 

1-

-45 

-

1-50 

Tan fine to medium SAND in upper ~ortion 
of spoon; Dark brown to black PEAT at 
bottom of spoon 

Saturated with water 
OVA = 0.0 

Saturated with water; 
OVA = 0.0 

Boring terminated at 13.0 ft. 
OVA = 0.0 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL11NG ENGINEERS. SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CLIENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 
BORING CONTRACTOR: ETE DRILLER C. AARON 

RIG USED MOBILE 8-57 INSPECTOR K. ANDERSON 

:~:: SAMPLE 
WELL Fl;j 

CONSTRUCllON ~~......, .,. '" ~Wi-
CLASSIFICA liON 

H.530501 1 1 

20 

25 

30 

35 

f.. 
40 

45 

50 

ss 1----l 
Hit concrete and other buried debris 

SS 0-0!:: Brown-tan fine to medium SAND 
[05"-m 

~ 
SS P2-0~ Brown-tan fine to medium SAND 

02-01 

t---
1--- Brown-tan fine to medium SAND in upper 

spoon; Encountered a dark brown to black 
SS 1----ll PEAT with roots at 15.0' 

1---

t---

t---
1---

t---

I--

t---

TEST BORING LOG 

BORING NO. MW 11 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVAllON 
DATE STARTED 2-18-92 

REMARKS 

Saturated with Creosote 
from 5 to 7 feet: OVA = 34.1 

Saturated with Creosote 
OVA = 38.1 

Sand unit saturated 
with Creosote; OVA = 69.8 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 
BORING CONTRACTOR: ETE DRILLER C. AARON 
RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

WELL i: SAMPLE 

CONSTRUCTION fuom ·-- ... 
CLASSIFICATION 

TEST BORING LOG 

BORING NO. MW 12 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-18-92 

REMARKS 
v-• ..... :~ 

~~~--~~~- ~-4--~~~--~----------------------------------4-------------------~--~ 
~ ~ 

-f--

-f--

-f--

0~ --
zu ..... _ 
~<( 
(I)Q.. 

-~ 

-'-_ ..... 
--
f-f-

f-f-

H:5.3050112 

.... ..... .... 

10 .••• 

9-1 4 Brown-tan fine to medium well sorted 
1 SS 06-0 SAND 

2 SS 03-0~ Same as above except Sand is saturated 
~ 0-18 with Creosote 

1- -:-:-:·: 3 SS 08-1 Same as above 
..... 9-2E 
~ 

15-=-

20 

25 

30 

35 

45 

I-50 

Organic rich dark brown to black PEAT 
with roots 

No visual Creosote 
OVA = 13.3 

OVA = 72.7 

OVA = 45.1 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CLIENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 
BORING CONTRACTOR: ETE DRILLER C. AARON 
RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

WELL j!: SAMPLE 

CONSTRUCTION flam·-- ..., u-• 1WC ~~,. 
CLASSIFICATION 

CLAY _.__ PL~G 
-fo-

-r 
'--

0~ -1-
..... ..... 

03-0, Brown-tan fine to medium SAND 
1 ss =o;::o 

~~ ---'-
------

(I) a. -------- ..... --------
--
r 1- :::: 2 

1---.l.J.....l.--.L.L.-~ 10 : : : : . 
r 1-

H.53050113 

HS 

20 

25 

30 

f-

35 

45 

50 

•••• 0 .... 

3 

_.... 

ss ~ 
~ 
-
-
-
-ss -
-
-
-
I--

~ 

I--

~ 

~ 

-
-
I---

I---

-
I--

~ 

1----

~ 

I--

~ 

I--

~ 

~ 

~ 

-
-
-
I--

-

Same as above 

Dark brown to balck ·organic rich PEAT 

TEST BORING LOG 

BORING NO. MW 13 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-18-92 

REMARKS 

Visual Creosote 
encountered in borehole 
immediately upon drilling 
OVA = 102.0 

No visual Creosote; 
OVA = 47.8 

No visual Creosote 
OVA = 3.0 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. TEST BORING LOG 

CONSULTlNC ENGINEERS. SURVEYORS AND HYOROCEOLOGISTS 
H'l'tlROCEOLOGIC stRVICES BORING NO. MW 14 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC SHEET NO. 1 OF 1 

• 

CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-19-92 JOB NO. 530-06-501 
BORING CONTRACTOR: ETE DRILLER C. AARON ELEVA TJON 
~R~IG~U~s=ED~~M~O~BI~LE~B~-~5~7~------------------~I~N~SP~E~C~T-OR~--~K.~AN~D~ER~S~O~N~D=A~TE~S~!~A~R=nn=---~2---,-9---92~ 

• 

• 

WELL i!=l;j SAMPLE 

CONSTRUCTION ~~ -- .. "" 111..0WS 
PER~ 

-
ClAY 
-

--..., 

--i _ _. 

0~ --
~~ -i f-
(1)0.. f- f-

f- f-

- f-

f- f-

- 1-

- f-

- 1-

H:530501 14 

... 

-f. 
PLUG 

----
0~ 

~0 
(/)~ 

5 

.... 
10 

1-

.... 

15 

f. 

20 
... 
f. 
... 

-25 

1-

1-30 

I
I

I

I-

35 

-

-

-
f-so 

.... 2-5 .... 
1 ss .... .... 6-5 .... .... 

9-5 .... 
2 ss .... .... 4-3 .... .... .... 2-2 .... 3 ss .... 

4-3 .... .... .... 
3-3 .... 

4 ss .... .... 4-10 
~·:.: 
_-_-:. 
_-_-:. 5 ss 
~-----
~---- 6 ss ~-----r-:-:- 7 ss 1--
.... -_-
f----

8 ss 
~---
~--
~-- 9 ss 
f----
f----. 
f----
f----

10 ss 
f--· 11 ss 
~-:-..-: .... .... 

f.---

CLASSIFICATION REMARKS 

Dark brown-black Fill material OVA= 0.0 

Visual Creosote 
Brown-tan fine to medium SAND OVA = 0.0 

Visual Creosote Some as above OVA= 19.3 

Same as above Visual Creosote 
OVA= 34.7 

Black-brown organic rich PEAT with roots Visual Creosote 
OVA = 27.1 
Visual Creosote Same as above with large wood fragments 

throughout OVA = 9.6 

Black PEAT with brown-orange wood Visual Creosote 
fragment at end of spoon OVA= 25.3 

Visual Creosote 
Black-brown PEAT with root fragments OVA= 19.4 

No sample retrieved 

No visual Creosote 
Black-brown PEAT with root fragments OVA = 8.0 

Black-brown PEAT to approximately 21.5 No visual Creosote 
ft bgs; Brown-tan med1um to coarse SAND OVA = 5.2 
below peat 



• 

• 

• 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULTING ENGINEERS. SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOl!THERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOl!THERN WOOD PIEDMONT DATE FINISHED 2-19-92 
BORING CONTRACTOR: ETE DRILLER C. AARON 
RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

WELL ~m SAMPLE 
f!J CLASSIFICATlON 

TEST BORING LOG 

BORING NO. MW 15 

SHEET NO. 1 OF 2 
JOB NO. 530-06-501 
ELEVATlON 
DATE STARTED 2-19-92 

REMARKS 
CONSTRUCTlON 0 ..._. ... ,.. ~~ 

~~~~~or._.-.... ~._,--+---#---------------------------+-------~---------4 .A' 

1--
1--
1--

0~ --
zu --(750: 

-~ 
-'-

--
-'-

~ ~ 

.... ..... 
~ ::::. 

.... ... . . 

1- :::: 

1 ss 1-1 
4-4 

2 ss 1----1 

t-' ~ 
1--...LL....L...JLJ....__-1 10 : : : :: 

·:::: 3 ss 1----1 

15 

20 

25 

-

30 

35 

40 

-45 

so 
H:53050115 

Fine to medium, loose to very loos!3 
brown SAND 

Fine to medium, brown SAND 

Fine to medium, brown SAND in upper 
spoon; Dark brown to black PEAT with 
root fragments in lower part of spoon 

Visual oil; 
diesel fuel odor 
OVA = 58.3 

No visual oil; 
OVA = 15.6 

No visual oil 
OVA = 5.4 

! 

: 



• 

• 

• 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULTING ENGINEERS. SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT -
CUENT: SOUTHERN WOOD PIEDMONT 
BORING CONTRACTOR: ETE 
RIG USED MOBILE B-57 

WELL iSt;; SAMPLE 

CONSTRUCTION ~~ .....,._ ,.. Tft ~~ 

-r-
-r-
-r-

0~ 
-'-Z() 

(Jj(t r- -
r- :-
I- :-
I- -

0~ 
Z<J 
<(<( 
(/) Q.. 5 

-
1 ss-

-
-
-
-

WILMINGTON NC 
DATE FINISHED 2-19-92 
DRILLER C. AARON 
INSPECTOR K. ANDERSON 

CLASS! FICA TION 

Fine to medium, brown SAND 

TEST BORING LOG 

BORING NO. MW 16 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-19-92 

REMARKS 

Saturated with diesel fuel 
OVA = 104 

r- - ...... .... Medium tan to brown SAND with some wood Little odor 
2 SS 1'- fragments OVA = 42.6 r- -

r- -
1--..L.l.......L....JL.L__-j 

10 .•••• 

15 

20 

25 

30 

35 

f-40 

f-45 

50 

H:53050116 

1-- Same as above 

-
-

-
-
-
-
-
-
1'-

1--

--:--

-
-
-
1--

1--

I--
1--

Dark brown to black PEAT contact at 1 5.0 
ft. 

-

Slight diesel odor 
OVA = 32.5 

I 

I 



I 

• 

• 

• 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL 11NG ENGINEERS. SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT 
BORING ·coNTRACTOR: ETE 
RIG USED MOBILE 8-57 

WELL i!'t-1-~S:..:..A.:r:M:.:..P..::LE=.---ll 
fuw CONSTRUCTION a~..,._. ... 

_A1 PI LlG 0 

'--f-
'--f-

DATE FINISHED 2-19-92 
DRILLER C. AARON 
INSPECTOR K. ANDERSON 

CLASSIFICATION 

o:::.:: - r-
zu '--

10-2 Fine to medium brown SAND with wood 
SS 2_ 2 fragment at bottom of spoon -U10: - -

- -
- -
- ,..._ 

- '--

f- '--

f-- 10 ••••. 
t---...U......L....L.L.---1 

.... ..... 

..... 
15 

20 

25 

30 

35 

40 

45 

50 

H:530501 17 

2 ss 2- 2 
2-2 

-
3 ss 
4 ss 

f---

-

Wood fragments in upper portion of spoon 
with a fine to medium brown SAND in 
bottom of spoon 

Fine to medium brown SAND 

Dark Brown PEAT with root fragments 

TEST BORING LOG 

BORING NO. MW 17 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-19-92 

REMARKS 

Saturated with diesel 
fuel: OVA = 118 

Diesel fuel odor 
OVA= 57.1 

Saturated with 
diesel fuel; 
OVA = 72.3 

No visual oil 
OVA = 39.1 



• 

• 

• 

A'ITACHMENT B 
OVA DATA 



J 

SOUTHERN WOOD PIEDMONT -WILMINGTON, NC 
OVA DATA 

. I 
B-2 3-5 0.0 NO 

8-10 0.0 NO 

13-15 2.0 NO 

B-3 3-5 3.1 NO 

8-10 0.9 NO 

13-15 0.8 NO 

B-4 3-5 1.7 NO 

8-10 5.1 NO 

13-15 98.9 YES 

B-5 3-5 54.3 NO 

8-10 21.7 NO 

13-15 3.9 NO 

• B-6 3-5 1.7 NO 

8-10 1.0 NO 

MW-10 3-5 0.0 NO 

8-10 0.0 NO 

13-15 0.0 NO 

MW-11 5-7 34.1 YES 

8-10 38.1 YES 

13-15 69.8 - YES 

MW-12 3-5 13.3 NO 

8-10 72.7 YES 

13-15 45.1 YES 

MW-13 3-5 102 YES 

8-10 47.8 NO 

13-15 3.0 NO 

MW-14 0-2 0.0 NO 

• 2-4 0.0 YES 



• SOUI'HERN WOOD PIEDMONT -WILMINGTON, NC 
OVADATA . 

MW-14 4-6 19.3 YES 

6-8 34.7 YES 

8-10 27.1 YES 

10-12 9.6 YES 

12-14 25.3 YES 

14-16 19.4 YES 

16-18 N/A N/A 

18-20 8.0 NO 

20-21.5 5.2 NO 

MW-15 3-5 58.3 YES 

8-10 15.6 NO 

13-15 5.4 NO 

• MW-16 3-5 104 YES 

8-10 42.6 NO 

13-15 32.5 NO 

MW-17 3-5 118 YES 

8-10 57.1 NO 

12-14 72.3 YES 

14-15 39.1 NO 

• 



• 

• 

A'ITACHMENT C 
LABORATORY DATA 



• 

Well Date Arsenic 

B-2 03/11/92 0.11 
B-3 03/13/92 0.049 
B-4 03/12/92 0.031 
B-5 03/11/92 ND 
B-6 03/11192 0.051 

MW-6 03/12/92 ND 
MW-7 03/12/92 0.0062 
MW-8 03/12/92 ND 
MW-9 03/11/92 ND 
MW-10 03/11/92 0.077 
MW-13 03/11/92 0.050 
MW-14 03/11/92 0.010 
MW-15 03/11/92 0.10 
MW-16 03/11/92 0.027 
MW-17 03/11/92 0.14 

• 
GROUND WATER QUALITY SUMMARY 

SOUTHERN WOOD PIEDMONT 
WILMINGTON, SOUTH CAROLINA 

Total Metals (mg/L) Dissolved Metals (mg/L) 

Chromium Copper Lead Arsenic Chromium Copper 

0.10 0.05 0.35 ND ND ND 
0.095 0.085 0.12 ND ND ND 
0.190 0.13 0.21 ND ND ND 
0.006 0.014 0.010 ND ND 0.0064 
0.066 0.056 0.100 ND ND ND 

ND 0.012 0.0092 ND ND ND 
0.031 0.012 0.023 ND ND ND 
0.015 0.012 0.016 ND ND ND 

ND 0.007 ND ND ND ND 
0.059 0.091 0.084 ND ND ND 
0.059 0.080 0.14 ND ND ND 
0.033 0.023 0.029 ND ND ND 
0.051 0.086 0.094 ND ND ND 
0.120 0.14 0.064 ND ND ND 

0.18 0.40 0.39 ND ND ND 

' 

• 
..__ 

Total Semi- Total 
Volatile Org. Volatile Org. 

Lead (mg/L) (mg/L) 

ND ND ND 
ND ND ND 
ND 27.982 0.24 
ND ND ND 
ND 0.052 ND 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND 6.121 0.214 
ND 6.015 0.2531 
ND 0.348 0.022 
ND ND 0.0096 
ND 0.172 0.0184 



C E R T I F I C A T E 0 F A N A L Y S I S 

Service Locatf on 

HERI-TAGE LABORATORIES, INC. 
POMPANO ST. 

, NC 28216 
(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: B-2 
LOG #: 9998 

Received 

14-MAR-92 
Cocr1llete 

27-MAR-92 
Printed 

01-APR-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: TO 15.05, WL 5.10, PH 6.4, COND. 225 

point MSA. 

Lab ID 

8114018 . 
PO NLI11ber 

530-06-501 
Sanpled 

11-MAR-92 16:30 

Page 1 



j 

EMS HERITAGE LABORATORIES, INC. 

Page 2 





EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114018 

· Sample Comments 
BDL · Below Detection L1mit 

1 Sample chain of custody num~er 13438 • 

• 
Quality Assurance Officer: d·u.hvwvi?h ('Qn6 ~ last Page 4 



C E R T I F I C A T E 0 F A N A L Y S I S 

• 
Service Location 

HERITAGE LABORATORIES, INC. 
2 POMPANO ST. 

I 
CHARLOTTE, NC 28216 
(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: B-3 
LOG #: 10003 

Received 

14-MAR-92 
COI!l'lete 

27-MAR-92 
Printed 

01-APR-92 

Bill To 

SOUTHERN WOOD PfEDMONT 
P.O. BOX 5447. 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: TO NOT GIVEN, WL NOT GIVEN, PH 5.76, COND. 145 

Parameter 
c 

• 

Lab ID 

Bll4025· 
PO NU!Der 

530-06-501 
S&qJled 

1-3-MAR-92 16:15 

Page 1 



L~ 

EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114025 

Page 2 



. 
. I 

EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114025 
am~~~~~~~~~~~~~m 

3 



• 
d 

EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114025 
Parameter Result Det. limit Units 

't:-:iS~l"'i:·•··~··•'•ur-...... \:tu~HE~ro.c::~·::::::::::::::::::::•::::::::::::::::::::::::::::::••:::••:••:••::•:•·:• ............ ;:::: •• :::: •• : •••. ;.•: •• :·•· ....... : •• :.•:•:::::•:::•:;.; •••• :~b::·.·•.. ·.· .. : ..... ; .. :.:.:.:::::::!.:.:::.::.::::•:•.::::: •. :•:•:•:::•:•:·:·:•::::::::•:::::::• :::::.:.•:::: •• :.:: •• :::•:::::::::gig}:•::·· •::·~~Y.b:::::·:._:::::::•:::•:::•:•::::: 
r4:~liliMEtli'V:t:~H£NoL:::;:::::::~:::·::::• ::::-:::•::::::::::::::::::::::::::::::::::•::::•::•::::::::::::::::::::::::::::::::••::•::::•::;::•::::•:::;:::;:::::::·:::::::;::::::::::::::::::::::::•::•::•:::::::::•:: ::::·~·8b::::•·· ·-•::•:::::::::::::•:•::;::::•:::::::::::::::•:::::::•::::::::::•::::::•::;::::::•::: ::;::::::::::::•::::::::::::::::::::8:J8:f:::•:• ·J#§;.fr:::.•:.· .•.•·::•::::::::::::::::: 

'·:~·~£~:r~a~·lA~g-~n~~&h:::::::::::::::•:•••••:::::•:•:•···········::::::•:•:::::::••··················•:•:•••••:•·····:·······:·····::::·::::·······.:.::····•:•:•:···:•··········:·::.···········-·::::::·:::::·:·:;:.:.:_: ·•:~8t:::::::.. . .·•·•?·::::·········::::·::···:···::::········•:::::::::::::::••····•·:••:•::::; ::::•······:···••:•::::::::~:::::::Ri·8.·~:::· :-:mg~b·····:····.···::::····:·········· 

r'i:~~l!i~i~;g;i!~:::':.::5::::'"':···;;·~--:·:;;.:·',;:' ··~~~;• .::·:.·::·;::~:::"::: '·:: ·:·:::::f:it :i~~-··· _· .••...• 
SURROGATE RECOVERY 

l:::::~u~hM.g~gk~:r:~gb::·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::•:::::::::::::::::::::::::::::::::::::::::::•:::::::::::.::::·:::::::•.:·•···:-.··•:·::•:::: .. ··•·· ...• :·.-:·:.·:··•·:··.·.:.:::.: ··is·kg::··· · .. :·.··::::::•::::::::::::.::::::•::::::::::.::.:::.····:..:·:.:::::•·::::::::·::· ::::::::::::::::::::::::::::::::::::::::··:.:··::::::::::::::::.·:·:~:::-~:~ •.... ·.-::::::::::::::::: . 
..• ~@i:~3g~-~-~-·i~~E~.~e:::::::::::::::::::::::::::::::::::::::::::::::::::::::::•:::::•:::::::::::::::::::::::::::::•:::::•:::::::•:•::•:•·:·: :· · · ... :..... • .......... · .:•·_<: ·-:··. · ; ..•• ::~~ : •••• : ••.. :·.-::.::-•. • ••••.• : ••.• ·:·:_::::. :_::::::.::-;::::::::·:·:·:·:::.:•:::::::.::·:·:.:;:::· • .:·: ..... ~ .. :·=~:~ ... :·-::::::::::::::::::• 

1-.. Nta·P.i~m~~:a-~U8:t.~::ThMaJ:: •. :.:::·:::···•::··:•:·;::·:::::·:·•·•::·:··:··•••:::·:·::::::::··::·:·::::•••·•·:·::•:··•·:::···.. ::.: ................ : .• ::: ....... -~~:2-t.:··.· . :·.:::·:·.-:·····::::.-•••. _.:-; .......... ·.: .•• :-:: ..... :::::•:•·:··· ··:·······:······::::}•··::::···•·:···:···:::·:•··::••:::::: •·::~-.:: .. ~-:-~;:.;;-:···:::•:•:::::::::· 
Note: * - Surrogate recovery outside of QC limits. Sample was not re-extracted 

I due to lack of sample. 
** - Sample ran twice with no improvement in surrogate recovery. 

•
* See Note for Parameter 

Below Detection Limit 

I Sample chain of custody number 13436 • 

• 

Sarrpte Ccxrments 

Quality Assurance Officer: ckr.kwvk,/IM C)')JB '"JQ:xrYHNl Last Page 4 



C E R T I F I C A T E 0 F A N A L Y S I S 

Service Location 
HERITAGE LABORATORIES, INC.· 

POMPANO ST. 
, NC 28216 

(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: B-4 
LOG #: 9999 

Received 
14-MAR-92 

Corrplete 

27-MAR-92 
Printed 

01-APR-92 

Bill To 

SOUTHERN WOOD PI"EDMONT 
P .0. BOX" 5447 
SPARTANBURG, SC ·29304 

Sample Description 

FIELD INFORMATION: TD NOT GIVEN, WL 1.18, PH 6.3, COND. 2350 
FIELD COMMENTS: STRONG ODOR, TURBID BROWN, NO HEAVY OIL 
NOTE: FIELD INFORMATION SHEET LISTS THIS SAMPLE AS B-3 

Lab ID 
B114021. 
PO Nurber 

530-06-501 
S&qlled 

12-MAR-92 09:00 

Page 1 



I J 

EKS HERITAGE LABORATORIES, INC. 

Page 2 





LJ 
EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114021 

------------------------------------------------

~~~ik~l::::::::::::;:::::::i"": .:: ·c:''-."~:0/; :;;:::····.·,· .. ;.,.;:,~,;,,;': •?0<···,·· :: :,·;:;,::.:'::: '~,":;®::,:. 
2-FLUOROBIPHENYL 71 . % Rec 

-Note: Surrogates are outside of tiJe recov(!!ry limits. Upon dilut.ion, surrogate 

I recoveries fell within acceptable limits.· Matrix interference su~pected. 
* - Taken from 1:20 dilution, run on 3/25/92 (GBOB16.C) 

•

-Taken from 1:50 dilution, run on·3/25/92 (GBOB17.C) 
f - Taken .from 1:100 dilution, run on 3/25/92 (G80818.C}. 

I * ·See Note for Parameter 
** See Note for Parameter 
*** See Note for Parameter 

· Silq)le corrments 

IBDL Below Detection Limit 

Sample chain of custody number 13437 . . 

• 
Quality Assurance Officer: dusLW\M/iM 00')8 (J?Vw;r¥M Last Page 4 



u 
C E R T I F I C A T E 0 F A N A L Y S I S 

Service Location 

HERITAGE LABORATORIES, INC. 
2 POMPANO ST. 

· · CHARLOTTE, NC 28216 
(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: B-5 
LOG #: 9990 

Received 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: TO 15.05, WL 3.16, PH 6.2, COND. 2700 

Lab ID 

Page 1 



• 
Page 2 



LJ 

EMS HERITAGE LABORATORIES, INC. 

, Parameter 
LORODIFLUOROMETHANE 

:::tHtORDMETHAl~t:::::::::::::::::::::::::::;:::;:::;:;:;:;:;:::::::::::;:;:::::::::::::::::::::::::::::::::::::;::::::::.:::::.::::::::·:: ... :·:·;:::::::::::;::::::·::·:.. ... . .. ·:·:·:·::·:·:·:·:·:·:·:·J:·:·••";;:·:·:·: .. ·::::·::::::;:;:::::::::::::::::::::::::::::::::::::::::::!:::::::::::::::::::::::::::::::~::::::::::f::::::~:::::;:::;::::::::::ot:~ios:::::l:::·ma)tb::::::::;:::::::::::::;:;::::::] 

L~~~~M~~ij~~_fug:~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::::::::::::::::-::::::::::::::::::::::::::::::::: ... :·. · .. ·.· .. ·.·.· ............................ ::::eo.e:::::: .. :_::·::::::::::::!:::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::::::f:::::::::::::::::::::::::::::t)::Hro·:s:::::l 



_j 

EMS HERITAGE LABORATORIES, INC. 

See Note· for Parameter 
Below Detection Limit 

1 Samp 1 e chain of custody number 13438 • 

• 

S~le Conments 

Quality Assurance Officer: ~ rm~?> ~YH'):fM 

Lab Sample ID: 8114010 

Last Page 4 



u 
C E R T I F I C A T E 0 F A N A L Y S I S 

Service Location 
HERITAGE LABORATORIES, INC. 

2 POMPANO ST. 
CHARLOTTE, NC 28216 
(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WilMINGTON 
SAMPLE 10: B-6 
LOG #: 9989 

Received 

14-MAR-92 
Conplete 

27-MAR-92 
Printed 

01-APR-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: TO 13.0, WL 3.85, PH 6.1, COND. 790 

• 

Lab ID 
B114009" 
PO Nutber 

530-06-501 
S~led 

11-MAR-92 09:45 

Page 1 



· __ , 
. 

EMS HERITAGE LABORATORIES, INC. 

Page 2 



,_, 



EMS HERITAGE LABORATORIES, INC. 

See Note for Parameter 
Below Detection Limit 

., Sample chain of custody number 13438 • 

• 

S8111lle Conments 

Quality Assurance Officer: c;hg.hrvvvlM. O'Y2J3 ~M 

Lab Sample ID: 8114009 

last Page 4 



C E R T I F I C A T E 0 F A N A L Y S I S 

• 
Service location 

HERITAGE LABORATORIES, INC. 
2 POMPANO ST. 

·I 

I 

I 

. CHARLOTTE, NC 28216 
(704)393-1853. .. 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: MW-6 
LOG #: 10002 

Received 

14-MAR-92 
C~lete 

27-MAR-92 
Printed 

30-MAR-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: TD 21.55, WL 2.51, PH 6.2, COND. 1590 

ARSENIC BDL 

• 

lab JD 

B114024 
PO Nunber 

530-06-501 
S~led 

12-MAR-92 13:15 

Page 1 



. 

. f 

Page 2 



_j 

EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114024 



EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114024 

Sarrple Conments 
BDL Below Detection Limit 

I Sample chc.in of custody number i3437 • 

• 
Last Page 4 



1.1 

C E R T I F I C A T E 0 F A N A L Y S I S 

• Service Location 
HERITAGE LABORATORIES, INC. 

2 POMPANO ST. 

I 
CHARLOTTE, NC 28216 
(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 . 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: MW-7 
LOG #: 10001 

Received 

14-MAR-92 
CC!q)lete 

27-MAR-92 
Printed 

01-APR-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: TO 21.55, WL 4.16, PH 6.2, COND. 1150 

• 

Lab JD 
B114023" 
PO NUiiJer 

530-06-501 
S81J1)led 

12-MAR-92 12:35· 

Page 1 



_j 

• 
Page 2 



. u 
EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114023 



u 
EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114023 

S&qlle Conrnents 
BDL Below Detection Limit 

1 Sample chain of custody number 13437 • 

• 
·Qua 1 i ty Assurance Officer: J, R &wvwidu ())')15 JOOYil?rl'Nl Last Page 4 



LJ 
C E R T IF I C A T.E 0 F AN A LYSIS 

' 
Service Location Received 

HERITAGE LABORATORIES, INC. 14-MAR-92. 
2 POMPANO ST. Conplete 

ARLOTTE, NC 28216 27-MAR-92 
I (704)393-1853 . 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
·P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: MW-8 
LOG #: 10000 

Printed 
01-APR-92 

-
Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: TO 21.55, WL 4.50, PH 6.3, COND. 625 

Lab ID 
8114022. 
PO Nurber 

530-06-501 
S~led 

12-MAR-92 12:00 

Page I 



LJ 

Page 2 





u 
EMS HERITAGE LABORATORIES, INC. Lab Sample 10: 8114022 

BDL Betow Detection Limit 
S~le Conments 

1 Sample chain of custody number 13437." 

• 
Qua 1 i ty Assurance Officer: _,~=--~· ~=..:.r.t\...~o.-..;,(Y~)').:...B_.· ~-::h~~=.!...L..4~·M"4.---- Last Page 4 



u 
C E R T I F I C A T E 0 F A N A L Y S I S 

• Service Location Received 

HERITAGE LABORATORIES, INC. 14-MAR-92 
32 POMPANO. ST. CCXI1llete 

I 
CHARLOTTE, NC 28216 
(704}393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX ·5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: MW-9 
LOG #: 9992 

27-MAR-92 
Printed 

01-APR-92 

Bfll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: TO 21.55, ·wL 3.79, PH 5.9,- COND. 480 

Lab JD 

B114012 
PO NU!ber 

530-06-501 
Sanpled 

11-MAR-92 11:45 

Page I 



Ll 

EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114012 

Page 2 



_j 

EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114012 



~MS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114012 · 
Parameter Result Det. Limit Units 

ttp;~~~~ijEii ,:;: i /'':Ci§'i'0ji;j'~0'%fi'!':i ': iiiiiliiiCZ: :' "''''*-'~'"'' ':gb::,, , ,, ;,<:''' ;;::: ,; ,,,o :J!i;\\ 'i/f~igi,' =?b:;;:Y\:5 
.... .Sliii"ROGATf?::::aiitoV.ERY::::;:;:;:;:;:;:;:;:;:;:::;:;:;:::::;:;:;:;:;:::::::::::::::::::::::::::::;:::::::::::;:;:;:;:;:::::::::::::;:::;::::::;::;:::;:::::::::::::::;:::::::::::::::.::::;:::::::::::::::::::::::::::::: ·:~::::::::::::::::::;:;:::::;::::::·::·•·•::::-::::::::::::•:;::::;:::;::•::::::::::::::::::::::::::;:;::::::··· .. · •:::::: .::::::::::•::·.::::::::::::;:::;:::;:::;:;•;:::;:::::::;:;::::: .::::::::: ...• ::::::·:•.:;:::;:::;:;:;:::;:;:::,:::;:;::::::: 

1·::NiiRoa£Ni.£N.Ein5:i:ii:ii:iiii::ii:i:ii:iE:ii::i:i:i:ii:i:iii£::i::iii:i:::::· •::::6z.::::::::::::::::•::::.:·::::::•:::·::::·:::::::::::::::::::::::::::::::::::··::::::·:::·:::::::::::·: .. · ::····:::: :::::·:···:::::::::::::::::::::::::::::::·:·::::•:••:•:::::::::::. -:·~·.-··Re·c::::::::::::::::::::::::::::: 
2-FLUOROBIPHENYL 47 % Rec 

l?t£RP.H.ENYt@b:i:il:::::;:::;:;:;:::;:::;:::::::::::::::::::::::;:::::::;:::;:::;:::::::::;:;:;:::~::::~;:;:::;:::;:;:::;:::::;:;:;:::::::::;:;::::::::::::::::::::/:::::•::;:::::::::::;:;:::::::;::::;:;:~:::::::;:::::;:;::::;;:;:;::;::: ::;:s·o:;::;::::;:::;::::::'":::::•;::;:;::;::::;:::::::::::::;:;:;::;:::;::;:;:;:;:;::;:;:;:::::.::::: ...... ·:::;:::: •::;::::.::;::::::::::;::;::;::;:::;•::::;::::::::::;:;::;:::::::: ·;:·%:···Re:c:::::::::::::::::;::::::::::;::: 

S811'ple Conments 
Note: Sample ID on Chain ·of Custody is "HW-9", Container is labeled "HW-5" 

I BDL Below· Detection Limit 

Sample chain of custody number 13438. 
I . . . 

• 
Quality Assurance Officer: ~ [())(? ~~ Last Page 4 



C E R T I F I C A T E 0 F A N A L Y S I S 

' 
Service Location 

.HERITAGE LABORATORIES, INC. 
2 POMPANO ST. 

HARLOTTE, NC 28216 

I (704)393-1853 . 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: MW-10 
LOG #: 9991 

Received 

14-MAR-92 
c~tete 

27-MAR-92 
Printed 

01-APR-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304. 

Sample Description 

FIELD INFORMATION: TD 14.05, WL 4.08, PH 7.0, COND. 400 

• 

Lab ID 
B114011 
PO NU'Iber 

530-06-501 
S8111)led 

11-MAR-92 11: 10 

Page 1 



LJ 
EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 

Page 2 



LJ 

EMS HERITAGE LABORATORIES, INC. 

3 



EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114011 

Sllll'ple Comnents 
BDL Below Detection Limit 

I Sample cha_i!'.· of custody number 13438 • 

• 
Quality Assurance Officer: ak~. ;)y)Y3 ::-r-C?WY»fM Last Page 4 



, 
LJ 

C E R T I F I C A T E 0 F A N A L Y S I S 

'41 
service Location Received 

HERITAGE LABORATORIES, INC. 14-MAR-92 
2 POMPANO ST. C~lete 

I 
CHARLOTTE, NC 28216 
(704)393-1853 -

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: MW-13 
LOG #: 9995 

27-MAR-92 
Printed 

01-APR-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sllq)le Description 

FIELD INFORMATION: TO 13.85, WL 4.19, PH 6.3, COND. 1350 
FIELD COMMENTS: SLIGHT ODOR DIESEL 

Lab ID 

B114015 . 
PO Nl.lltler 

530-06-501 
Sllq)led 

11-MAR-92 14:40 

Page 1 



L.l 

EMS HERITAGE LABORATORIES, INC. 

Page 2 



u 



LJ 

~Ms HERITAGE LABORATORIES, INC. 

* 
** 

See Note for Parameter 
See Note for Parameter 
Below Detection Limit 

Sample chain of custody number 13438 • 

• 

s~le _c~nts 

Quality Assurance Officer: cb.v\ymN-bh CYY)>Q ~Xvyyz~ 

Lab Sample ID: 8114015 

last Page 4 



LJ 

"' 

C E R T I F I C A T E 0 F A N A L Y S I S 

Service Location 

HERITAGE LABORATORIES, INC. 
2· POMPANO ST. 

CHARLOTTE, NC 28216 
(704)393-1853 .. 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: MW-14 
LOG #: 9993 

Received 

14-MAR-92 
COIJ1llete 

27-MAR-92 
Printed 

01-APR-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

S&llllle Description 

FIELD INFORMATION: ~TO 19.50, WL 4.12, PH 6.4, COND. 1450 
FIELD COMMENTS: ODOR 

Lab ID 

B114013 . 
PO Nurber 

530-06-501 
Sallf'led 

11-MAR-92 13:25 

Page I 



u 
EMS HERITAGE LABORATORIES, INC. 

~~====~~~~==~ 

Page 2 



L 

Parameter 

1:-:~~i~~~-~~~~:f::::::-::::::::::::::::::::_:::·::::;.:;:::::::::::::::::::/::::·:·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::::::: ~::::::::::;::::::::::::::::::::::::::::::~::::::::::::::::::::::::::::;::::-:::':::·:·::::::::: 
RACENE 



EHS HERITAGE LABORATORIES, INC. 

!
Note: * - Taken from 1:10 dilution (GBOB04.c)", run on 3/24/92. 

**- Taken from 1:20 dilution (GBOB14.c), run on 3/25/92. 

* See Note for Parameter I ** See Note for Parameter 
BDL Below Detection Limit 

1 Sample chain of custody number 13438 • 

• 

Sanple Conments 

Quality Assurance Officer: ch.t.txnM2kh :):!))'.?.., ~ 

Lab Sample ID: 8114013 

Last Page 4 



. 
LJ 

C E R T I F I C A T E 0 F A N A L Y S I S 

II Service Location Received 
HERITAGE LABORATORIES, INC. 14-MAR-92 

2- POMPANO ST. C~lete 

HARLOTTE, NC 28216 27-MAR-92 

I (704)393-1853 Printed 

• 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONI 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WilMINGTON 
SAMPLE 10: MW-15 
lOG #: 9994 

01-APR-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: TO 13.30, WL 4.04, PH 6.5, COND. 700 
FIELD COMMENTS: SLIGHT ODOR DIESEL 

Lab JD 
Bll4014. 
PO Nl.llber 

530-06-501 
Sanpled 

11-MAR-92 14:00 

Page 1 



• 
Page 2 



EMS HERITAGE LABORATORIES, INC. 



_j 

EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114014 

I BDL Below Detection Limit 
S81113le Conments 

Sample chain of custody number 13438 . 
. , 
------------------------------------------------------------------------~ 

• 
Quality Assurance Officer: cLJ-vnMA:J-1 ryY)[? -:.:)~ Last Page 4 



l ; 

C E R T I F I C A T E 0 F A N A L Y S I S 

Service Location 

HERITAGE LABORATORIES, INC. 
32 POMPANO ST. 

CHARLOTTE, NC 28216 
(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: MW-16 
LOG #: 9996 

Received 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: TO 13.97, WL 4.93, PH 6.2, CONO. 1410 
FIELD COMMENTS: SLIGHT ODOR DIESEL 

erence suspect • 

Lab JD 

Page 1 



L.l 
EMS HERITAGE LABORATORIES, INC. 

Page 2 



EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114016 



' f 

I 

I 

EMS HERITAGE LABORATORIES, INC. 

See Note for Parameter 
Below Detection Limit 

Sample chain of custody number 13438. 

Lab Sample ID: 8114016 

S~le Corrments 

----------------------------------------------------------------------~ 

• 
Quality Assurance Officer: cbcJcm.,uJM 0')')(2, ~ Last Page 4 



C E R T I F I C A T E 0 F A N A L Y S I S 

Service Location 
S HERITAGE LABORATORIES, INC. • 32 POMPANO ST. 

CHARLOTTE, NC 28216 
(704)393-1853 

Repol"t To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: MW-17 
LOG #: 9997 

Received 

14-MAR-92 
Coaptete 

27-MAR-92 
Pl"inted 

01-APR-92 

Bitt To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Descl"fptfon 

FIELD INFORMATION: TD 14.43, WL 4.70, PH 6.2, COND. 1740 
FIELD COMMENTS: SLIGHT ODOR DIESEL 

ARSENIC 

• 

Lab ID 

B114017 
PO Nunbel" 

530-06-501 
Senpted 

11-MAR-92 15:45 

Page I 



EMS HERITAGE LABORATORIES, INC • Lab Sample 10: 8114017 

• 
Page 2 



I I 
EMS HERITAGE LABORATORIES, INC. 



EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114017 

S~le Conments 
* See Note for Parameter I BDL Below Detection Limit 

.~ie chain of custody number 13438 • 

• 
Quality Assurance OffiCer: d, l!wx\NiM :yY)p, ~MM Last Page 4 



. 
L.l 

C E R T I F I C A T E 0 F A N A L Y S I S 

• 
. Service Location 

HERITAGE LABORATORIES, INC. 
2 POMPANO ST. 

I 
CHARLOTTE, NC 28216 
(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WilMINGTON 
SAMPLE ID: FB 

Received 

14-MAR-92 
Coqllete 

27-MAR-92 
Printed 

01-APR-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 . 

Sample Description 

Lab ID 
B114020· 
PO NU!ber 

530-06-501 
Sllq)led 

11-MAR-92 09:00 

Page 1 



f 
EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114020 



EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114020 
Parameter Result 



· __ j - • 

EMS HER~TAGE LABORATORIES, INC. Lab Sample ID: 8114020 

Sanple Conments 
j Note: Both Field Blank samples for metals were marked "Rinsed". Sample with 

pH 1 was analyzed for total metals. Sample with pH 6 was filtered and 
analyzed for dissolved metals. 

I BDL Below Detection Limit 

I Sample chain of custody number 13438 • 

• 

• 
Last Page 4 



' I 
C E R T I F I C A T E 0 F A N A L Y S I S 

Service Location 
HERITAGE LABORATORIES, INC. • 2 POMPANO ST. 

· CHARLOTTE, NC 28216 
(704)393-1853 -

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: EQUIP BLANK 

Received 

14-MAR-92 
Coq:llete 

27-MAR-92 
·Printed 

30-MAR-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Lab ID 

Bl14019 
PO NLI!ber 

530-06-501 
Saapled 

11-MAR-92 12:30 

Page 1 



Ll 
EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114019 



•--
EMS HERITAGE LABORATORIES, INC. Lab Sample ID: 8114019 

Parameter Result 

. . 

1:···2 -~·tlij~~~~~~~~~ENo:c~:}~:::f:{:~:r:::~::;:::;::~:~:~::::::::::::::::::::::::::::::::::::::::::::::::::::·r::::::::::::::::::~:·.::·::::::::·~::::-::-:::::f:::::::::::;::::::.::::::::·:::·::::::::· :~·~t::·: · .. · ::·::::::::::::::::{::::;:::;::~:::::::::::::/::::::::{?}::~tJ:{{::::::::t::::::;;:~::ij:}iijlJimg)t[:t:?: 
DINITROPHENOL BDL I :'PENTACHLOROPHENOti::::::::::::·:·. :.:·:::::::::::::::::·:::::::::::::::::::::::::::::::::::::::::::::::::::::::·:::::::::::::::::::::.:::::·.\:::::.::::.::::::_:·:.: ... :.::;::::;:::::::::::. ·:: :·::· . ~~t:::: .. . 

· Bot:· .... · 



EMS HERITAGE LABORATORIES, INC. Lab Sample 10: 8114019 

S~le Conments 
1 BDL Below Detection Limit 

)ample chain of custody number 13438 . 

• 

• 
!ualit.y Assurance Officer: dul'Y'YYV\;1-{\. ffi)P2 ~ Last Page 4 



Co. Name: ?. n- ,~t1JP Analyses Requested: Report To: 

Project Name: 'SI1 1P (il,/,_,,t .. u!n~ 
(Note special detection fiinils or methods) Co: -~-

A 

Add: /~ J/11-t r.AI. r.X I~ 
Quote No.: I ·r,l"\_·~~tJ. - /t; J!,,l_,_u-..:j./\ ,} 0< {-' 7Z:on ..... "'"· -"'i -..su~ot..-snJ 

ft ~,' 
0 s )t kJ; 1}8~ ENVIRONMENTAL PROGRAM: 

~ tJ 'WI ,:J Attn: -;¢../l ~r~ k 1 n.J-1-;:. 
8 I Phone: 7-S::lflo ~ "-"1 t;-/..- ot:.- "i.t/ 

CWA NPDES IWP SLUDGE 

~f ;~: ~- lft /_p ~t s t:GJ ~ 
Accelerated Turnaround Requested 

RCRA MW sw DISPOSAL ·~ . 1-- )r (Subject to Additional Charge) 
iat5 I!! I I SDWA CERCLNSUPERFUND OTHER :!~ CD Result Request by: c 

~ ~ 
Mo Day Yr 

Sampled by: (Date must be Accepted and Approved by Lab.) 

~ 0. 
~ ~~~~$tbA! 

0 
EMS Sample E ~~ d 

JD: :q~: Time: 0 C) C/)Q z Remarks: Sample No. 0 

~J.l ~-\/ bC!~r )' q c;C[.C1., GL, ., 8/lt/02-l 
IVY\~-9.. 1~-\J ,,...,No )c:' r (r) r" ~ cr') ~w 1'"7 lA J n/0 z.,Z 1--

IW\n')./ 1~-t? l\'1"21::' ~ \ jt) (r) tJ \ ~.AJ.: I IA'Jitl-t~8 
lr{l.w-fn ~-\'1 ,, ~ \<:::" \1.1 I (ry(')~ t..tJ1 ~ IAI !1./(JZ,l/ 

' 

·~''""":~ 
Date/Time Received by: (Signature) Relinquished by: (Signature) Datemme Received by: (Signature) 

lc2. ~ 'i ~ ~ ~~5/1 /t2~n I 
, -1iellnquisfie6by: (IDgnature) -?1 Date/Time Received by: (Signature) Relinquished by: (Signature) Datemme Received by: (Signature) 

I I .. 

RelinqUished by: (Signature) 
~"atemme ·z"" , ........ ) .. Remarks: 

3-r; J/4t?tJ 
·~· 

~.J. /,; ~ ~ 
, Distribution: Original and yellow copies aceompa~ ~f'tJI'Iipment to faboratory; 

Yenow copy retumed to nt 



.. 

Co. Name:{; ro_ l. t lc ~ 0 I Analyses Requested: Report To: 
V\ vi I. A....._t......, 6. C::c... • <'In.. _\. ~- ·(Note special detection limits or methods) Co: E'f'v\'o""·""-C..o4-~·\ I Lt..~ E .. • <.\ 

Project Name: 5 v)-P- v-.:> l f """" 1 """' ~ 
v 

) Add: 1 Ll 'j 5 f" \ <;_c,~l' ~ Lu .. \~.:.-t· Jt!..J () . 
1 ''"$ ;I Quote No.: PO No.: 5:St::> ·ab-5'0 ( 1.' 

" 
~ ENVIRONMENTAL PROGRAM: lli Attn: (~, .. ~ -~"+~ 

CWA NPDES IWP SLUDGE 
i3 Li Phone: ?oT- '=\<;"I -U,?-76 

~I f 
Accelerated Turnaround Requested 

RCRA MW sw DISPOSAL (Subject to Additional Charge) ·~(5 
C/)· "' SDWA CERCLNSUPERFUND OTHER ~;g 
... 

~ Result Request by: I I Q) 

.s 
Q) • 

~ ~ Mo Day Yr 
Sampled by: ~ 0 (Date must be Accepted and Approved by Lab.) 

~~ 0 ' - ~ Sample a. 
~ ~- 0 EMS 

Date: Time: 
E 

Sample Description: ra3: 0 Remarks: Sample No. ID: 0 (!) Cl>c z 0 

_K-~ :>.!3fl2. IJ.o;l.J~ B-?. ~f Loc#/bC"oS <av.; (p ..s +c~tc- J.~ 1\..v"" , .. ,._,..-.. ~ f!,; /L/()2,~ 
..... 

+;' d J_ _rfr,:tt:, UrG"'•:, • .+ _s" 

-r c.--.Qcr~ .... r~o c... 
o_t\ S.'1Co 
1""~/"'.J- \ '--\s-

II 

~~::~~~.11 
Datemme Recell!'d by: (Signature) ~ ~ '\:A. ~ellnqulshed by: (Signature) Date/Time Received by: (Signature) 

'?/&(rzJ/l: 13 J.MA~ ~ ~ I 
'Rilliftquish~ by: ~atuhl) b Date/Time Rv by: (S'q~ature) Relinquished by: (Signature) Date/Time Received by: (Signature) 

I I 
RelinqUished by: (Signarure) 

~iate/Time "'Z"" , .. ,. ... ,- .. Remarks: 

~ 'f. fl~·j /P oo /zf.~~J~ 
Distribution: Original and yellow copies accompany ~pie shipment to !abomtory; 

Yellow copy returned to ei~L '"' 



I I 

• 
PARAMETER SUMMARY REPORT 

• 

• 



• 

• 

• 

METALS 

. . .· 
.. 

... ·, 

.... 
· .... ·. 

' . . 

.. 



• 
Metals 
Arsenic 
Chromfun 
Copper 
Lead 

* Note: This Is a surrnary re po 

CAS Nurber 
7440·38·2 
7440·47·3~ 
7440·50·8 
7439·92·1 

.. ,,,,,. ,, .. ,,,,, .... ~ .. , ... ~., '""'" .... ,, 
Lfst of Sa!lllles 

B·Z B·Z B·3 
B114018 B114018 8114025 

· 11·MAR·92 11·MAR·92 13·MAR·92 
Result Dl Unft~ Result Dl Unit! Result Dl Unft~ 
o. 11 0.025 1119/l BDL 0.005 1119/L 0.049 0.005 1119/L· 
0.10 0.006 1119/L BDL 0.006 1119/L 0.095 0.006 1119/L 
0.05 0.006 1119/L BDL 0.006 1119/L 0.085 0.006 1119/L 
0.35 0.25 1119/l BDL 0.005 1119/L 0.12 0.025 1119/L 

~ 

· .. . . 
' 

·, .. 
. . 
:•: .. 

Result 
BDL 
8DL 
8DL 
BDL 

, . . 
. 

rt. Please see the Certificate Of Ana ysls for more fnformat on. DL = Detection L mit 

B•3 B·4 
8114025 8114021 

13·MAR·92 12·MAR·92 
Dl Unft! Result Dl Unffi 

0.005 1119/L 0.031 0.025 1119/l 
0.006 1119/L 0.190 0.006 1119/L 
0.006 1119/L 0.13 0.006 1119/L 
0.005 1119/L 0.21 0.05 1119/l 



•• 
Metals CAS Nllrber 
Arsenic 7440·38·2 
Chromhm 7440·47·3l! 
Copper 7440·50·8 
Lead 7439·92·1 

' 

I 

"''''''' , ... , ... ,, .. ~-- .. , ..... , ..... , ... ,.,, 
List of Sanples 

8•4 8·5 8·5 
8114021 8114010 8114010 

12·MAR·92 11·MAR·92 11·MAR·92 
Result D unTfi Result DL Unit! Result D[ Unlfi 
8DL 0.005 1119/L 8DL 0.005 1119/L 8DL 0.005 1119/L 
8DL 0.006 1119/L 0.006 0.006 1119/L 8DL 0.006 1119/L 
BDL 0.006 1119/L 0.014 0.006 1119/L 0.0064 0.006 1119/L 
BDL 0.005 1119/L 0.010 0.005 1119/L BDL 0.005 1119/L 

-

' 

.. 

.. . . 
·,·: ..... .. 

~ 

., ' 

8·6 
8114009 

11·MAR·92 
Result DL Unit! 
0.051 0.025 1119/L 
0.066 0.006 1119/L 
0.056 0.006 1119/L 
0.100 O.OSO 1119/L 

.. I 

. 

* Note: This Is a Sl.lrm8ry report. P ease see the Certificate of Analysis for more lnformat on. DL = Detection L mft 

-• · Page 2 

8·6 
8114009 

11·MAR•92 
Result DL Unlfi 
BDL 0.005 1119/L 
BDL 0.006 1119/L 
BOL 0.006 1119/L 
SOL O.OOS 1119/L 



• 
l 

Horltoge Loborotorles,~- p,,:..,,, SU...ry Roport 
· List of Samples 

H\1·6 H\1·6 H\1·7 
8114024 8114024 8114023 

12·MAR·92 12·MAR·92 12·MAR•92 
Metals CAS Nurber Result DL Units Result Q1, Unti! Result DL Unit! 
Arsenic 7440-38-2 SOL 0.005 mg/L SOL 0.005 mg/L 0.0062 0.005 rrtg/L 
Chromfun 7440-47·3~ SOL 0.006 mg/L SOL 0.006 mg/L 0.031 0.006 mg/L 
Copper 7440-50·8 0.012 0.006 mg/L SOL 0.006 mg/L 0.012 0.006 mg/L 
Lead 7439-92·1 0.0092 0.005 mg/L SOL 0.005 mg/L 0.023 0.005 mg/L 

: :·. 
.. ... ~~~ ~ 

' :··-: .;: 
' •.· 

. ·' . ~ ,. 
i'. 

... 
.1' .. 

. . . ... ' 

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

.' 
_:·' 

* Note: This ts a sUIIIIIIry report. P ease see the Certificate of Analysts for more lntormat on. DL • Detection L 

Hll-7 
8114023 

12·MAR•92 
Result DL IJnit$ Result 
SOL 0.005 mg/L BDL 
SOL 0.006 mg/L 0.015 
BOL 0.006 mg/L 0.012 
SOL 0.005 mg/L 0.016 

,. 
' 
. 

lmft 

• Page 3. 

H\1·8 ·. 
8114022 

12·MAR·92 
DL Unfts 

0.005 mg/L 
0.006 mg/L 
0.006 mg/L 
0.005 mg/L 

-
i 

• I 
I 
I 
i 

l 



• 
Metals CAS Nllllber 
Arsenic 7440·38·2 
Chromlun 7440·47·3~ 
Copper 7440·50·8 
Lead 7439·92·1 

"''''''' ,, .. ,,,., .... ~ .. , ... :., ....... ,,,.,, 
List of Sarrples 

Hll·8 HW·9 Hll·9 
8114022 8114012 8114012 

12·MAR·92 11·MAR·92 11·MAR•92 
Result DL Unft! Result DL Unft Result DL Unft! 
8DL 0.005 mg/L 8DL 0.005 mg/L 8DL 0.005 mg/L 
8DL 0.006 mg/L 8DL 0.006 mg/L 8DL 0.006 mg/L 
BDL 0.006 mg/L 0.007 0.006 mg/L BDL 0.006 mg/L 
BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L 

·.:. 
··.· 

' ' 
· .. 
' .. 

• .. : 
... 

.. . . .. 

"' I ~: 

"• 
:.:·. ... . · .. 

... ; 

Result 
0.077 
0.059 
0.091 
0.084 

" . 

* Note: Thts Is a sllllll8ry report. P ease see the certtttcate of Analysis for more lnformat on. DL :t Detection L mit 

Hll•10 
8114011 

11·MAR•92 
DL Unfts Result 
0.05 mg/L 8DL 

0.006 mg/L 8DL 
0.006 mg/L BDL 
0.050 mg/L BDL 

HW•10 
8114011 

11·MAR·92 
DL Unft! 

0.005 mg/L 
0.006 mg/L 
0.006 mg/L 
0.005 mg/L 

' ....._ 



• ,,,,,, •• , ............ 41111t~ ••• ..: ••• ......... .,,, 
List of Sanples 

H\1-13 11\l-13 M\1•14 H\1•14 H\1·15 
8114015 8114015 8114013 8114013 8114014 

11·MAR·92 11·MAR•92 11·MAR·92 11·MAR·92 11·MAR·92 
Metals CAS NI.JI'ber Result DL Unit~ _Result DL IJn1tl; Result DL Unft~ Result DL Untts Result DL Unit! 
Arsenic 7440·38·2 0.050 0.025 mg/L 8DL 0.005 mg/L 0.010 0.005 mg/L 8DL 0.005 mg/L o. 10 0,05 mg/L 
Chromiun 7440·47·3~ 0.059 0.006 mg/L BDL 0.006 mg/L 0.033 0.006 mg/L 8DL 0.006 mg/L 0.051 0.006 mg/L 
Copper 7440·50·8 0.080 0.006 mg/L BDL 0,006 mg/L 0.023 0.006 mg/L 8DL 0.006 mg/L 0.086 0,006 mg/L 
Lead 7439·92·1 0.14 0.050 mg/L BDL 0.005 mg/L 0.029 0.010 mg/L 8DL 0.005 mg/L 0.094 0.050 mg/L 

.. 

.. . , 

; 

·. :~. ; 
I 

' 
... 

:J'· ' t~ .. .. I 

·.· 
. ' 

-· 

* Note: Thts ts a surmary report. P ease see the Certificate of Analysts for more 1ntormat on. Ill • Detection L mtt 



• 
Metals 
Arsenic 
Chromfun 
Copper 
Lead 

* Note: This ts a surmary re po 

CAS Nuroer 
7440·38·2 
7440·47·3' 
7440·50·8 
7439·92·1 

Ho,ltogo lobo'''''!''• ~ '''""''' SUmmocy '""'' List of Sarrples 

H\1-15 H\1-16 H\1·16 
8114014 8114016 8114016 

11·HAR·92 11·HAR·92 11·HAR·92 
Result DL Unit~ Result DL Unit~ Result DL Unit~ 
8DL 0.005 mg/L 0.027 0.005 mgJL 8DL 0.005 mg/L 
80L 0.006 mg/L 0.120 0.006 mgfl 8DL 0.006 mg/L 
8DL 0.006 mg/L o. 14 0.006 mgJL 8DL 0.006 mg/L 
8DL 0.005 mg/L 0.064 0.025 mgJL 8DL 0.005 mg/L 

' . 

: ··.· 
{~ ·.· . 

... 

.. 

,., 
. ' ." . 

' 

Result 
0.14 
o. 18 
0.40 
0.39 

It. , I 

. 

rt. P ease see the Certificate of Analysis for more lnformatton. DL = Detection L mit 

-
H\1·17 H\1·17 

8114017 8114017 
11·HAR•92 11·HAR·92 

Dl Unit! Result DL Unffi 
0.05 mg/L BDL 0.005 mg/L 

0.006 mg/L 80L 0.006 mg/L 
0.006 mg/L BDL 0.006 mg/L 
0.25 mg/L 80L 0.005 mg/L 



• • Heritage Laboratories, Inc •• Parameter Summary Report 
List of Salrflles 

:. 
Page 7 · 

' -. 

EQUIP BLANK EQUIP BLANK FB16 FB17 
B114019 B114019 B114020 B114020 

11·MAR·92 11·MAR•92 11·MAR•92 11·MAR•92 
Metals CAS Nurber Result DL Unit! Result DL Un.i~ Result DL Units Result DL tJnit1 _Result_ DL Units 
Arsenic 7440·38-2 BDL 0.005 mg/L BDL 0.005 mgJL BDL 0.005 mg/L BDL 0.005 mg/L 
Chromlun 7440·47·3~ BDL 0.006 mg/L BDL 0.006 mgJL BDL 0.006 mg/L BDL 0.006 mg/L 
Copper 7440·50·8 BDL 0.006 mg/L BDL 0.006 mg/L BDL 0.006 mg/L BDL 0.006 mg/L 
Lead 7439·92·1 BDL 0.005 mg/L BDL 0.005 mgJL BDL 0.005 mg/L BDL 0.005 mg/L 

' 

.· 
. :~ ·. 

,. 
' 

.. ' 

* Note: This Is a summary report. P ease see the Certtf1cate of Analysis tor more 1ntormat on. DL = Detection L ml t 
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• 

• 

• 

SEMI-VOLATILE ORGANICS 

' . 



• 
Semi -volatiles 
Aeenaphthene 
Anthracene 
8enz(A)Anthraeene 
SenzoCA)Pyrene 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
Bls(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Hethylphenol 
2·Chlorophenol 
Chrysene 
Dlbenz(A,H)Anthracene 
2,4-Dimethylphenol 
2,4-Dinltrophenol 
Fluoranthene 
lndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenot 

* Note: Thts ts a si.ITinary re po 

CAS Nl.llber 
83·32·9 
120·12·7 
56-55·3 
50·32·8 
205•99·2 
207·08·9 
111·44·4 
86·74·8 
59·50·7 
95·57·8 
218·01·9 
53·70·3 
105·67·9 
25550·58·7 
206·44-0 
193·39·5 
91·20·3 
87·86·5 
85·01·8 
108·95·2 
25167·83·3 
95·95·4 
88·06·2 

Hodtogo loboroto•los,. p.,,.,.:., ,_..,. Ropo<t 
List of Sa~les 

8·2 8·3 8·4 
8114018 8114025 8114021 

11·HAR·92 13·HAR·92 12·HAR·92 
Result DL Units Result DL Unlt5 Result DL Units 
8DL 0.01 mg/L 80L 0.01 mg/L * 3.0 0.01 mg/L 
SOL 0.01 mg/L BOL 0.01 mg/L * 0.94 0.01 mg/L 
BDL 0.01 mg/L SOL 0.01 II'G/L * 0.42 0.01 'mg/L 
SOL 0.01 mg/L BOL 0.01 mg/L 0.11 0.01 mg/L 
BOL 0.01 rrg/L BDL 0.01 mg/L * 0.21 0.01 rrg/L 
BOL 0.01 mg/L BOL 0.01 rrg/L 0.056 0.01 mg/L 
BDL 0.01 mg/L SOL 0.01 mg/L SOL 0.01 mg/L 
BOL 0.01 mg/L BDL 0.01 m!I/L * 0.36 0.01 mg/L 
BDL 0.01 mg/L BDL 0.01 rrg/L BDL 0.01 rrg/L 
8DL 0.01 mg/L SOL 0.01 II'G/L SOL 0.01 lng/L 
BDL 0.01 mg/L BDL 0.01 mg/L * 0.34 0.01 rrg/L 
8DL 0.01 mg/L BDL 0.01 rrg/L 0.011 0.01 mg/L 
8DL 0.01 rrg/L BOL 0.01 mg/L 8DL 0.01 1119/L 
SOL 0.05 mg/L BOL 0.05 mg/L SOL 0.05 mg/L 
SOL 0.01 mg/L BDL 0.01 rrg/L *.2.7 0.01 mg/L 
BDL 0.01 mg/L BDL 0.01 mg/L 0.035 0.01 mg/L 
BDL 0.01 mg/L SOL 0.01 mg/L *** 14 0.01 mg/L 
8DL 0.05 mg/L BDL 0.05 mg/L SOL' 0.05 ingJL 
BDL 0.01 mg/L BDL 0.01 mg/L ** 5.8 0.01 mg/L 
BOL 0.01 mg/L BDL 0.01 mgJL BDL 0.01 mg/L 
BDL 0.01 mgJL BDL 0•01 mg/L BDL 0.01 mg/L 
BDL 0.01 mg/L BDL 0.01 mg/L BDL 0.01 mg/L 
BDL 0.01 mg/L BDL 0.01 mg/L. SOL 0.01 mg/L - "'-- j..:--
r.~ l){)r,. 1 'l. Cj'f}. ""'\ jr. 

·,' 

·' :J 
•' 

:· .. 
··' ... ,, 

" .· .. 

. . ;:' . 
··: 

'" 

-::: 

" 

Result 
SOL 
BDL 
BDL 
SOL 
BOL 
BDL 
SOL 
BDL 
SOL 
BDL. 
8DL 
BDL 
8DL 
80L 
BDL 
BDL 
BDL 
BDL 
SOL 
BDL 
BDL 
BDL 
BDL -
fJPt.. 

rt. P ease see the Certificate of Analys1s for more tntormat on. DL = Detection L mit 

8·5 8·6 
8114010 8114009 

11·HAR·92 11·HAR·92 
DL Units Result DL l,!n_l ~ 
0.01 mg/L 0.022 0.01 rrg/L 
0.01 mg/L BOL 0.01 rrg/L 
0.01 mg/L BDL 0.01 rrg/L 
0.01 mg/L BOL 0.01 rrg/L 
0.01 mg/L BDL 0.01 rrg/L 
0.01 mg/L BDL 0.01 rrg/L 
0.01 mg/L BDL 0.01 rrg/L 
0.01 mg/L BDL 0.01 rrg/L 
0.01 rrg/L BDL 0.01 rrg/L 
0.01 mg/L BDL 0.01 mg/L 
0.01 rrg/L BDL 0.01 rrgJL 
0.01 mg/L BDL 0.01.11'G/L 
0 .. 01 rrg/L BDL 0.01 mg/L 
0.05 mg/L BDL 0.05 rrg/L 
0.01 rrgJL BDL 0.01 rrgJL 
0.01 mg/L BDL 0.01 mg/L 
0.01 mg/L 0.052 0.01 mg/L 
0.05 mg/L BDL 0.05 mg/L 
0.01 mg/L BDL 0.01 mg/L 
0.01 mg/L BOL 0.01 mg/L 
0.01 mg/L BDL 0.01 mg/L 
0.05 mg/L BDL 0.05 mg/L 
0.01 mg/L BDL 0.01 mg/L 

f-
0. () t::j '-1 



• 
Semf ·volatiles CAS Nurber 
Acenaphthene 83-32·9 
Anthracene 120·12·7 
8enz(A)Anthracene 56·55·3 
8enzo(A)Pyrene I 50·32·8 
Benzo(8)Fluoranthene 205·99-2 
Benzo(K)Fluoranthene 207·08·9 
Bfs(2·Chloroethyl)Ether 111·44-4 
Carbazole 86·74·8 
4·Chloro·3·Hethylphenol 59·50·7 
2·Chlorophenol 95·57-8 
Chrysene 218·01·9 
Dfbenz(A,H)Anthracehe 53·70·3 
2,4-Dfmethylphenol 105·67·9 
2,4-Dfnftrophenol 25550·58-J 
Fluoranthene 206·44·0 
lndeno(1,2,3-Cd)Pyrene 193·39·5 
Naphthalene 91·20·3 
Pentachlorophenol 87·86·5 
Phenanthrene 85·01·8 
Phenol 108·95·2 
Tetrachlorophenol 25167·83·.:~ 
2,4,5-Trfchlorophenol 95·95·4 
2,4,6-Trfchlorophenol 88·06·2 

"''''''' '''"''';,,.,, ~ .. , ... ,,, ....... ,.,.,, 
List of Sa!lllles 

Hll-6 Hll·7 Hll·8 
8114024 8114023 8114022 

12·MAR·92 12·MAR·92 12·HAR•92 
Result DL Unft! Result DL Units Result DL Unft~ 
8DL 0.01 mg/L 8DL 0.01 mg/L 8DL 0.01 mg/L 
BDL 0.01 mg/L 8DL 0.01 mg/L BDL 0.01 mg/L· 
BDL 0.01 rng/L 8DL 0.01 rng/L BDL 0.01 rng/L 
BDL 0.01 rng/L 8DL 0.01 rng/L BDL 0.01 rng/L 
BDL 0.01 mg/L 8DL 0.01 rng/L BDL 0.01 rng/L 
BDL 0.01 mg/L 8DL 0.01 rng/L BDL 0.01 rng/L 
BDL 0.01 mg/L BDL 0.01 mg/L 8DL 0.01 rng/L 
BDL 0.01 mg/L BDL 0.01 rng/L BDL 0.01 mgJL 
BDL 0.01 rng/L 8DL 0.01 mg/L BDL 0.01 mg/L 
BDL 0.01 rng/L 8DL 0.01 mg/L BDL 0.01 mg/L 
BDL 0.01 rng/L 80L 0.01 mg/L BDL 0.01 rng/L 
BDL 0.01 rng/L 8DL 0.01 rilg/L 8DL 0.01 mg/L 
BDL 0.01 mg/L 8DL 0.01 mg/L BDL 0.01 mg/L 
BDL 0.05 rng/L 8DL 0.05 1119/L BDL 0.05 1119/L 
BDL 0.01 rng/L 8DL 0.01 mg/L 8DL 0.01 1119/L 
BDL 0.01 1119/L 8Dl 0.01 1119/L BDL 0.01 1119/L 
BDL 0.01 mg/L 8DL 0.01 mg/L· 8DL 0.01 mg/L 
8DL 0.05 mg/L• 8DL · 0.05 rng/L .8DL 0.05 mg/L 
BDL 0.01 mg/L: BDL 0.01 mg/L 80L 0.01 mg/L 
BDL 0.01 rng/L 8DL 0.01 mg/L .8DL 0.01 mgfL 
8DL 0.01 mg/L BDL . 0~01 rng/~ 80L 0.01 mgfL 
SOL 0.01 mg/L 80L 0.01 mg/L SOL 0.01 mgJL 
SOL 0.01 mg/L SOL 0.01 mg/L SOL 0.01 mg/L 

1-- . ::·;;: -· .... ·-~<~~· -/31) f3{)l. ~Ci)(. ·._ ... 
~~··.; :!:. 

~.-::-~: :\: ·.:.·· ·.·. 
•· I 

.. 
:•al ' ' 

.. 

. 

Result 
BDL 
BDL 
BDL 
8DL 
SOL 
8DL 
8DL 
8DL 
8DL 
BDL 
80L 
8DL 
8DL 
8DL 
80L 
8DL 
BDL 
BDL 
8DL 
BDL 
BDL 
BDL 
SOL -J]D~ 

. 

* Note: This 1s a surmary report. P ease see the Certificate of Analysts for more 1ntormat1on. DL ,. oetectton L mtt 

' --... 

Hll·9 Hll-10 
8114012 8114011 

11·MAR•92 11·HAR·92 
DL units Result DL Unft~ 
0.01 mg/L 8DL 0~01 mg/L 
0.01 mg/L BDL 0.01 mg/L 
0.01 rng/L 8DL 0.01 mg/L 
0.01 mg/L 8DL 0.01 rng/L 
0.01 rng/L SOL 0.01 rng/L 
0.01 rng/L BDL 0.01 mg/L 
0.01 rng/L 8DL 0.01 mg/L 
0.01 rng/L BOL 0.01 mg/L 
0.01 mg/L BDL 0.01 mg/L 
0.01 mg/L BDL 0.01 mg/L 
0.01 mg/L 80L 0.01 mg/L 
0.01 mg/L BDL 0.01 mg/L 
0.01 mg/L 8DL 0.01 1119/L 
0.05 1119/L BDL 0.05 1119/L 
0.01 1119/L 8DL 0.01 mg/L 
0.01 mg/L 80L 0.01 1119/L 
0.01 mg/L 8DL 0.01 mg/L 
0.05 mg/L 80L 0.05 mg/L 
0.01 mg/L BDL 0.01 mg/L 
0.01 mg/L SOL 0.01 1119/L 
0.01 mg/L BDL 0.01 1119/L 
0.05 mg/L SOL 0.05 mg/L 
0.01 mg/L SOL 0.01 1119/L -!JOt.. 

' 



• 
Sem_l·volatfles 
Acenaphthene 
Anthracene 
Benz(A)Anthracene 
8enzo(A)Pyrene 
8enzo(8)Fluoranthene 
8enzo(K)Fluoranthene 
8fsC2·Chloroethyl)Ether 
Carbazole 
4-Chloro-3-Methylphenol 
2-Chlorophenol 
Chrysene 
DfbenzCA,H)Anthracene 
2,4-Dfmethylphenol 
2,4-Dfnftrophenol 
Fluoranthene 
JndenoC1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5·Trfchlorophenol 
2,4,6-Trfchlorophenol 

CAS Nll!ber 
83·32·9 
120-12-7 
56-55-3 
50-32-8 
205-99-2 
207-08-9 
111-44-4 

"''''''" ,, .. ,,,,,, ... ~- •... .: ... '"""" ,.,.,, 
List of Sa!lllles 

M\l-13 M\l-14 M\l-15 
8114015 8114013 8114014 

11·MAR•92 11·MAR•92 11-MAR-92 
Result DL Units Result DL Units Resl!lt DL Units 
* 1.1 0.01 1119/L * 0.74 0.01 1119/L 0.15 0.01 1119/L 
0.13 0.01 1119/L 0.11 0.01 rrg/L 8DL 0.01 1119/L 
0.057 0.01 1119/L 0.037 0.01 rrg/L BDL 0.01 rrg/L 
0.02 0.01 1119/L 0.011 0.01 rng/L BDL 0.01 rng/L 
0.037 0.01 1119/L 0.021 0.01 rng/L 8DL 0.01 rng/L 
0.01 0.01 1119/L BDL 0.01 1119/L BDL 0.01 1119/L 
8DL 0.01 1119/L BDL 0.01 1119/L 8DL 0.01 rng/L 

86-74·8 . 0.087 0.01 1119/L 0.11 0.01 1119/L 0.021 0.01 1119/L 
59-50-7 8DL 0.01 1119/L BDL 0.01 1119/L 8DL 0.01 1119/L 
95-57-8 BDL 0.01 1119/L BDL 0.01 1119/L BDL 0.01 1119/L 
218-01·9 0.057 0.01 1119/L 0.036 0.01 1119/L BDL 0.01 1119/L. 
53-70-3 8DL 0.01 1119/L 8DL 0.01 !WaiL BDL 0.01 1119/L 
105-67-9 0.063 0.01 1119/L * 0.370 0.10 rng/L 0.044 0.01 1119/L 
25550-58-. 8DL 0.05 1119/l BDL 0.05 rng/L. .8DL ' 0.05 rng/L 
206-44-0 * 0.56 0.01 1119/L * 0.38 0.01 rngfL· BDL 0.01 rng/L 
193-39-5 8DL 0.01 1119/L BDL. 0.01 rng/L: BDL 0.01 rng/L. 
91·20·3 ** 2.8 0.01 1119/L ** 3.1 0.01 1119/L> ·0.11 0.01 1119/L 
87·86-5 BDL 0.05 1119/L BDL 0.05 rng/L BDL 0.05 rng/L 
85·01·8 * 1.2 0.01 1119/L * 1.1 0.01 rng/L 0.023 0.01 rng/L 
108-95-2 BOL 0.01 1119/L BDL 0.01 rng/L BDL 0.01 mg/L 
25167-83-3 BDL 0.01 1119/L BDL 0.01 mg/L 8DL 0.01 mg/L 
95-95·4 BDL 0.01 1119/L BDL 0.05 1119/L. ·8DL 0.05 mg/L 
88-06-2 BDL 0.01 1119/L BDL 0.01 1119/L BDL 0.01 1119/L - .1-?.1'0 ,,Ill ,,bl~ o. 

: 

~.~:. 

Result 
BDL 
8DL 
BDL 
BDL 
BDL 
BDL 
8DL 
8DL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
8DL 
BDL 
BDL 
BDL 
BDL -nCtr 

* Note: Thts 1s a si..IIIIIBry report. P ease see the Certfftcate of Analysts for more 1nfonnat on. DL = Detection L m1t 

H\ol-16 MW-17 
8114016 8114017 

11·MAR·92 11·MAR•92 
DL Units Result DL Unf_~ 
0.01 1119/L 0.024 0.01 1119/L 
0.01 1119/L 0.023 0.01 1119/L 
0.01 rrg/L 8DL 0.01 1119/L 
0.01 1119/L BDL 0.01 1119/L 
0.01 1119/L 8DL 0.01 1119/L 
0.01 1119/L BDL 0.01 1119/L 
0.01 1119/L 8DL 0.01 1119/L 
0.01 1119/L BDL 0.01 1119/L 
0.01 1119/L 8DL 0.01 1119/L 
0.01 1119/L BDL 0.01 1119/L 
0.01 1119/L BDL 0.01 1119/L 
0.01 1119/L. 8DL 0.01 1119/L 
0.01 1119/L BDL 0.01 1119/L 
0.05 1119/L BDL 0.05 1119/L 
0.01 rng/L 0..065 0.01 rng/L 
0.01 1119/L BDL 0.01 1119/L 
0.01 rng/L 8DL 0.01 rng/L 
0.05 rng/L BDL 0.05 rng/L 
0.01 1119/L 0.060 0.01 1119/L 
0.01 1119/L BDL 0.01 1119/L 
0.01 1119/L 8DL 0.01 1119/L 
0.05 1119/L BDL 0.01 1119/L 
0.01 rng/L BDL 0.01 1119/L 

:1 '1 "t 



• 
Semi -volatiles CAS Nurber 
Acenaphthene 83·32·9 
Anthracene 120·12·7 
Benz(A)Anthracene 56·55·3 
Benzo(A)Pyrene 50·32·8 
Benzo(B)Fluoranthene 205·99·2 
Benzo(K)Fluoranthene 207·08·9 
BfsC2·Chloroethyl)Ether 111·44·4 
Carbazole 86·74·8 
4·Chloro·3·Methylphenol 59·50·7 
2·Chlorophenol 95-57·8 
Chrysene 218·01·9 
Dlbenz(A,H)Anthracene 53·70·3 
2,4-Dfmethylphenol 105·67·9 
2,4-Dfnltrophenol 25550·58-
Fluoranthene 206·44·0 
lndenoC1,2,3·Cd)Pyrene 193·39·5 
Naphthalene 91·20·3 
Pentachlorophenol 87·86·5 
Phenanthrene 85·01·8 
Phenol 108·95·2 
Tetrachlorophenol 25167·83·1 

2,4,5-Trfchlorophenol 95·95·4 
2,4,6-Trlchlorophenol 88·06·2 

l 

Heritage Laboratories,~ Parameter Summary Report 
List of Sarrples 

EQUIP BLANK FB14 
8114019 8114020 

11·MAR·92 11·MAR·92 
Result DL Unit! Result Dl Ul'!i~ Result DL 
BDL 0.01 mg/L BDL 0.01 mg/L 
BDL 0.01 mg/L BDL 0.01 mg/L 
BDL 0.01 mg/L BDL 0.01 mg/L 
BDL . 0.01 mg/L BDL 0.01 mg/L 
BDL 0.01 mg/L BDL 0.01 mg/L 
SOL 0.01 mg/L SOL 0.01 mg/L 
SOL 0.01 mg/L BDL 0.01 mg/L 
BDL 0.01 mg/L BDL 0.01 mg/L 
SOL 0.01 mg/L BOL 0.01 mg/L 
SOL 0.01 mg/L BOL 0.01 mg/L 
SOL 0.01 mg/L BOL 0.01 mg/L 
SOL 0.01 mg/L BDL 0.01 mg/L 
SOL 0.01 mg/L SOL 0.01 mg/L 
SOL 0.05 mg/L BOL. 0.05 mg/L 
BDL 0.01 mg/L SOL- 0.01 mg/L, 
SOL 0.01 mg/L BDL 0.01 mg/L· .i 

SOL 0.01 mg/L BOL 0.01 mg/L 
BDL 0.05 mg/L BOL 0.05 mg/L 
SOL 0.01 mg/L SOL 0.01 mg/L : 
BOL 0.01 mg/L SOL 0.01 mg/L. 
SOL 0.01 mg/L BOL 0.01 mg/L·. ., 

SOL 0.01 mg/L BOL 0.01 mg/L : 

SOL 0.01 mg/L BOL 0.01 mg/L - -Ot>L Ut:>~.-

Unit~ 

* Note: This Is a summary report. P ease see the Certificate of Analysts tor more tnformat on. DL = Detection L 

Result DL UO_i~ Result_ DL Unit~ 

.. ' 
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GENERAL ORGANICS 
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• He•ltoge Lobo•oto•l.,!lllllt- p,,..,,,, '"""" Report 
· List of Sarrples 

-
8·2 8·3 8•4 8·5 8·6 

8114018 8114025 8114021 8114010 8114009 
11·MAR•92 13·MAR·92 12·MAR•92 11·MAR·92 11•MAR·92 

General Organics CAS Ntllber Result Dl Units Result DL Units Result Dl .units Result DL Units Result Dl Unit~ 
Benzene 71·43·2 80L 0.001 1119/L 8DL 0.001 1119/L 80L 0.001 1119/L 80L 0.001 1119/L BDL 0.001 1119/L 
Bromodlchloromethane 75·27-4 BOL 0.001 1119/L BOL 0.001 rng/L BOL 0.001 1119/L BOL 0.001 1119/L BDL 0.001 1119/L 
Bromomethane 74·83·9 BOL 0.005 1119/L BOL 0.005 rng/L SOL 0.005 1119/L BDL 0.005 1119/L BDL 0.005 1119/L 
Carbon Tetrachloride 56·23·5 BOL 0.001 1119/L BOL o.oo~ mg/L BDL 0.001.1119/L BDL 0.001 mg/L BDL 0.001 1119/L 
Chlorobenzene 108·90-7 BOL 0.0~1 1119/L BDL 0.001 1119/L SOL 0.001 mg/L BDL 0.001 1119/L BDL 0.001 1119/L 
Chloroethane 75-00·3 BOL 0.005 1119/L BDL 0.005 rng/L BDL 0.005 1119/L· BDL 0.005 rng/L BDL 0.005 1119/L 
·2·Chloroethylvlnylether 110·75·8 BDL 0.001 mg/L BDL 0.001 rng/L BDL 0.001 1119/L BDL 0.001 1119/L BDL 0.001 1119/L 
Chloroform 67·66-3 BOL 0.001 1119/L BOL 0.001 1119/L BOL 0.001 1119/L BDL 0.001 1119/L BDL 0.001 1119/L 
Chloromethane 74·87·3 BDL 0.005 mg/L BDL 0.005 1119/L BOL . 0.005 1119/L BDL 0.005 1119/L BDL 0.005 1119/L 
Cls·1,3·Dichloropropene 10061·01·1 BliL 0.001 1119/L BDL 0.001 rng/L BOL 0.001 1119/L BOL 0.001 1119/L BDL 0.001 1119/L 
Ofbromochloromethane 124·48·1 BDL 0.001 1119/L BDL 0.001 mg/L BDL 0.001 1119/L BDL 0.001 1119/L BDL 0.001 1119/L 
Dfbromomethane 74·95·3 BDL 0.001 1119/L BDL 0.001 .ft19/L BDL 0.001 1119/L BDL 0.001 1119/L BDL 0.001 1119/L 
Dfchlorodffluoromethane 75·71·8 BDL 0.005 1119/L. BOL 0.005 .1119/L·. BOL 0.005 1119/L BOL 0.005 rng/L BOL 0.005 1119/L 
1,1-0fchloroethane 75·34·3 BOL 0.001 1119/L BOL 0.001 1119/L BOL 0.001 1119/L BOL 0.001 1119/L BOL 0.001 1119/L 
1,2-Dfchloroethane 107·06·2 BOL 0.001 1119/L BOL 0.001 mgJL- .BOL 0.001 1119/L BOL 0.001 rng/L BOL 0.001 1119/L 
1,1-Dfchloroethene 75·35·4 BOL 0.001 1119/L BDL 0.001 rng/L·. .BOL 0.001 1119/L BOL 0.001 1119/L BOL 0.001 1119/L 

~ 1,2·Dfchloropropane 78·87-5 BOL 0.001 1119/L BDL 0.001 1119/Lt SOL 0.001 1119/L BOL 0.001 rng/L BOL 0.001 1119/L 
1,3-Dfchloropropane 142·28·9 BOL 0.001 1119/L BOL 0.001 rng/L BOL 0.001 1119/L SOL 0.001 1119/L SOL 0.001 1119/L 
Ethyl Benzene 100·41·4 BOL 0.001 1119/L BOL . 0~001 1119/L:. .~ 0.110 0.020 1119/L. BDL 0.001 1119/L BOL 0.001 1119/L 
Fluorotrfchtoromethane 75·69·4 .SOL 0.005 1119/L BOL 0.005 mg/L· BOL 0.005 1119/L BOL 0.005 mg/L BOL 0.005 1119/L 
H/P·Xylene NA BOL 0.001 1119/L SOL 0.001 1119/L: * 0.090 0.020 1119/L BOL 0.001 rng/L BDL 0.001 1119/L 
Hethyl·T•Butyl Ether (Mtbe) 1634·04·4 SOL 0.005 1119/L BOL 0.005 1119/L BOL 0.005 ingJL BOL 0.005 1119/L BDL 0.0.05 1119/L 
O·Xylene 95·47-6 BOL 0.001 mg/L BDL 0.001 1119/L * 0.040 0.020 1119/l BOL 0.001 mg/L BDL 0.001 1119/L 
1,1,2,2-Tetrachloroethane 79-34·5 BOL 0.001 1119/L BOL 0.001 rng/L SOL 0.001 1119/L BDL 0.001 1119/l SOL 0.001 1119/L 

~ Tetrachloroethene 127·18·4 SOL 0.001 1119/L SOL 0.001 1119/L SOL 0.001 1119/L IIDL' 0.001 1119/L SOL 0.001 1119/L 
Toluene 108·88·3 BOL 0.001 1119/L BOL 0.001 1119/L BOL 0.001 1119/L BOL- 0.001 1119/L BOL 0.001 1119/L 
Trans·1,2·Dfchloroethene 156·60·5 BOL 0.001 mg/L BDL 0.001 rng/1. SOL 0.001 mg/L SOL 0.001 mg/L BDL 0.001 1119/L 
1,1,1-Trfchloroethane 78·92·2 BDL 0.001 mg/L SOL 0.001 mg/L BDL 0.001 1119/L BOL 0.001 mg/L BDL 0.001 1119/L 
1,1,2-Trfchloroethane 79·00·5 BOL 0.001 1119/L BOL o.oo~ mg/L BOL 0.001 mg/L SOL 0.001 mg/L BDL 0.001 1119/L 
T rl ch l oroethene 79-01·6 BOL 0.001 1119/L BOL 0.001 1119/L BOL 0.001 1119/L 80L 0.001 mg/L BDL 0.001 1119/l 
VInyl Chloride 75·01·4 BDL 0.005 1119/L BDL 0.005 mg/L BOL 0.005 rilgJL BDL 0.005 mg/L BDL o.oos 1119/l .-· ·-,- -- -.. .-,,')1 ,pf - !< .r.{)L ,.,,)t 

•. : .. 

* Note: This is a surma ry report. P ease see the cerffficate of Analysts for more informat on. OL = Detection L mtt 
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Heritage Laboratorles, • Parameter SUmmary Report 
List of Sar~ples 

--
H\1·6 H\1·7 H\1·8 H\1·9 H\1•10 

8114024 8114023 8114022 8114012 8114011 
12·HAR•92 12·MAR·92 12·MAR•92 11·MAR·92 11·MAR·92 

General oraanics CAS Nlllber Result OL Unit! Result DL untts Resul: DL Unft~ Result DL IJnlt! Result DJ. Unfts 
Benzene 71·43·2 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0,001 mg/L BDL 0.001 mg/L BOL 0.001 mg/L 
Bromodichloromethane 75·27·4 BDL 0.001 mg/L BOL o.oo1 ms/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Bromomethane 74·83·9 BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L 
Carbon Tetrachloride 56·23·5 BDL 0.001 mg/L BOL 0.001 mg/L BDL 0.001 ii'I,J/L BDL 0.001 mg/L BDL 0.001 mg/L 
Chlorobenzene 108·90·7 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BOL 0.001 mg/L 
Chloroethane 75·00·3 BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L 
2·Chloroethylvinylether 110·75·8 BDL 0.001 mg/L BOL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Chloroform 67·66·3 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 8DL 0.001 mg/L 
Chloromethane 74·87·3 BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L 
Cis·1,3·Dfehloropropene 10061·01-1 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Dibromoehloromethane 124·48·1 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Dibromomethane 74·95·3 BDL 0.001 mg/L .BDL 0,001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Dfehlorodffluoromethane 75·71·8 BDL 0,005 mg/L BOL 0.005 m!UL BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L 
1,1-Diehloroethane 75·34·3 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
1,2·Diehloroethane 107·06·2 BDL 0.001 mg/L BDL 0.001 mg/L. BDL 0.001 mg/L BDL o.oo1 ms/L BDL 0.001 mg/L 
1,1-Dichloroethene 75·35·4 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
1,2-Dfehloropropane 78·87·5 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
1,3-Dfchloropropane 142·28·9 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Ethyl Benzene 100·41·4 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Fluorotrfchloromethane 75·69·4 BOL 0,005 mg/L BDL o.oo5 ms!C BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.005 mg/L 
H/P·Xylene NA BDL 0.001 mg/L BDL 0.001 mg/L: BDL 0.001 mg/L BDL Q.001 mg/L BDL 0.001 mg/L 
Hethyl·T·Butyl Ether (Htbe) 1634·04·4 BDL 0.005 mg/L BDL 0.005 mg/L .BDL 0.005 mg/L BDL 0.005 1119/L BDL 0.005 mg/L 
O·Xylene 95·47·6 BDL 0,001 mg/L BOL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
1,1,2,2-Tetraehloroethane 79·34·5 BDL 0.001 mg/L BOL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Tetraehloroethene 127·18·4 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L· IJDL • 0.001 mg/L BDL 0.001 mg/L 
Toluene 108·88·3 BOL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL · 0.001 1119/L .BDL 0.001 mg/L 
Trans·1,2·Dfehloroethene 156·60·5 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
1,1,1-Trfchloroethane 78·92·2 BDL 0.001 mg/L BOL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
1,1,2-Triehloroethane 79·00·5 BDL 0.001 mg/L BOL 0.001 mg/L BOL 0.001 mg/L BDL 0.001 1119/L BOL 0.001 1119/L 
Tri eh loroethene 79·01·6 BDL 0.001 1119/L BDL 0.00' ~/L BDL 0.001 mg/L BDL 0.001 1119/L BOL 0.001 mg/L 
Vinyl Chloride 75·01·4 BDL 0.005 mg/L BOL 0.005 mg/L BDL 0.005 1119/L BDL 0.005 1119/L BOL 0.005 mg/L 

f-:- - ~l 
.. -- -· 

111).. 1~\)t.. ~.~>;t~ J. 

* Note: Thts Is a surmary report. P ease see the Certlftcate of Analysts tor more tntormat on. DL = Detection L mit 
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........ , ....... ,; .. ~ .......... '""""' ..... . 
List of SIIJI1)les 

Hll-13 H\1-14 H\1·15 H\1•16 Hll·17 
B114015 B114013 B114014 B114016 B114017 

11·MAR·92 11·MAR·92 11·MAR·92 11·MAR•92 11·MAR·92 
General Oroanfcs CAS NU!ber Result DL Units Result DL Unit! Result DL unit! Result DL J.lnfts Result [!!. Units 
Benzene 71·43-2 * 0.073 0.010 1119/L * 0.030 0.010 mg/L BDL 0.005 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Bromodlchloromethane 75-27·4 BDL 0.001 1119/L BDL 0.001 mg/L BDL 0.005 mg/L BDL 0.001 mg/L BDL ·0.001 mg/L 
Bromomethane 74-83·9 BDL 0.005 1119/L BDL 0.005 mg/L BDL 0.025 mg/L BDL 0.005 mg/L BDL 0.005 mg/L 
Carbon Tetrachloride 56-23·5 BDL o·.oo1 1119/L BDL 0.001 mg/L BDL 0.005 mg/L BOL 0.001 rng/L BDL 0.001 mg/L 
Chlorobenzene 108·90·7 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.005 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Chloroethane 75·00·3 BDL 0.005 mg/L BDL 0.005 mg/L BDL 0.025 1119/L BDL 0.005 mg/L BDL 0.005 mg/L 
2·Chloroethylvfnylether 110·75·8 BDL 0.001 mg/L BDL 0.001 mg/L BDL 0.005 mg/L BDL 0.001 rng/L BDL 0.001 mg/L 
Chloroform 67·66·3 BDL 0.001 mg/L 0.0011 0.001 mg/L BDL 0.005 1119/L BDL 0.001 mg/L BDL 0.001 mg/L 
Chloromethane 74-87·3 BDL 0.005 1119/L BDL 0.005 mg/L BDL 0.025 mg/L BDL 0.005 mg/L BDL 0.005 mg/L 
Cfs-1,3-0fehloropropene 10061-0H BDL 0.001 1119/L BDL 0.001 mg/L BDL 0.005 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Dfbromoehloromethane 124-48·1 BDL 0.001 mg/L BDL 0;,001 mg/L BDL 0.005 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
Dfbromomethane 74-95·3 BDL 0.001 1119/L BDL. 0.001 mg/L BDL 0.005 mg/L BDL 0.001 rng/L BDL 0.001 mg/L 
Ofehlorodffluoromethane 75·71·8 BDL 0.005 rng/1: BDL . .005 mg/L. BDL 0.025 1119/L BDL 0.005 rng/L BDL 0.005 mg/L 
1,1-Dfehloroethane 75-34-3 BDL 0.001 1119/L. BDL 0.001 mgjL BDL 0.005 mg/L BDL 0.001 mg/L BDL 0.001 mg/L 
1,2-Diehloroethane 107-06·2 BOL 0.001 mg/L:" BDL .. · ·o.oo1 mg/L·. BDL 0.005 1119/L BDL 0.001 mg/L BDL 0.001 mg/L 
1,1-Dfehloroethene 75·35·4 BDL 0.001 mg/L BDL. 0.001 mg/L BDL 0.005 mg/L BDL 0.001 1119/L BDL 0.001 mg/L 
1,2-Diehloropropane 78·87·5 BOL 0.001 1119/L BDL 0.001 mg/L BDL 0.005 lll!i/L BDL 0.001 1119/L BDL 0.001 mg/L 
1,3-Diehloropropane 142·28·9 BDL 0.001 mg/L BDL 0.001 m!i/L BDL 0.005 mg/L BDL 0.001 1119/L BDL 0.001 mg/L 
Ethyl Benzene 100·41·4 * 0.041 0.010 mg/L * 0.067 0.010 mg/L' 0.008 0.005 1119/L 0.0027 0.001 mg/L 0.0039 0.001 mg/L 
Fluorotrfehloromethane 75·69·4 BDL 0.005 mg/L BDL 0.005 mg/L: BDL 0.025 1119/L BDL 0.005 1119/L BDL 0.005 mg/L 
M/P·Xylene NA · * 0.044 0.010 mg/L * 0.073 0.010 1119/L 0.008 0.005 1119/L 0.0037 0.001 mg/L 0.0088 0.001 mg/L 
Methyl·T·Butyl Ether (Htbe) 1634-04·4 BDL 0.005 1119/L BDL 0.005 mg/L BDL 0.025 1119/L BDL 0.005 mg/L BDL 0.005 mg/L 
O•Xylene 95·47·6 * 0.025 0.010 1119/L * 0.036 0.010 1119/L BDL 0~005 1119/L 0.0032 0.001 1119/L 0.0046 0.001 mg/L 
1,1,2,2-Tetrachloroethane 79·34·5. BDL 0.001 mg/L BDL 0.001 1119/L BDL 0.005 1119/L BDL 0.001 1119/L BDL 0.001 mg/L 
Tetrachloroethene 127·18·4 BDL 0.001 1119/L BDL 0.001 1119/L BDL 0.005 mg/L ~bL' 0.001 mg/L BDL 0.001 mg/L 
Toluene 108·88·3 * 0.031 0.010 1119/L * 0.046 0.010 1119/L 0.006 0.005 mg/L BDL· 0.001 rng/L 0.0011 0.001 mg/L 
Trans·1,2·Diehloroethene 156·60·5 BDL 0.001 rng/L BDL 0.001 mg/L. BDL 0.005 1119/L BDL 0.001 1119/L BDL 0.001 mg/L 
1,1,1-Trfehloroethane 78·92·2. BDL 0.001 1119/L BDL 0.001 mg/L BDL 0.005 1119/L BDL 0.001 1119/L BDL 0.001 mg/L 
1,1,2·Trlehloroethane 79·00·5 BDL 0.001 1119/L BDL 0.001 mg/L BDL 0.005 1119/L BDL 0.001 1119/L BDL 0.001 1119/L 
Trlehloroethene 79·01·6 BDL 0.001 1119/L BDL 0.001 mg/L BDL 0.005 mg/L BDL 0.001 1119/L BDL 0.001 mg/L 
VInyl Chloride 75·01·4 BDL 0.005 1119/L BDL 0.005 mg/L iiDL 0.025 mg/L BOL 0.005 rng/L BDL 0.005 mg/L - "f-' .. 

~ - -,1. ('1 , ... j.( ,l.S1 ~ .... ;~ ::: 
.• C'). J ... ,;.( ,ore .... ,;{. • c '~ .~,;.e! 

.. : 

' 

* Note: Thts ts a sllllll8ry report. P ease see the certtfteate of Analysts for more tnformat on. DL .. Detection L mit 
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List of Sa~les 

EQUIP BLANK FB14 
B114019 B114020 

11·MAR·92 11·MAR·92 
General Oraanlcs CAS Nll!ber Result DL Unft! Result DL Unft! Result DL Unit~ Result DL Unfts Result DL Unft! 
Benzene 71·43·2 BDL 0.001 019/L BDL 0.001 019/L 
Bromodfchloromethane 75·27·4 BDL 0.001 019/L BDL 0.001 019/L 
Bromomethane 74·83·9 BDL 0.005 019/L BDL 0.005 mg/L 
Carbon Tetrachloride 56·23·5 BDL 0.001 019/L BDL 0.001 mg/L 
Chlorobenzene 108·90·7 BDL 0.001 019/L BDL 0.001 019/L 
Chloroethane 75·00·3 BDL 0.005 019/L BDL 0.005 019/L 
2·Chloroethylvfnylether 110·75·8 BDL 0.001 019/L BDL 0.001 019/L 
Chloroform 67·66·3 BDL 0.001 019/L BDL 0.001 019/L 
Chloromethane 74·87·3 BDL 0.005 019/L BDL 0.005 019/L 
Cfs·1,3·Dfchloropropene 10061-0H BDL 0.001 019/L BDL 0.001. 019/L 
Dfbromochloromethane 124·48·1 BDL 0.001 019/L BDL 0.001 019/L 
Dlbromomethane 74-95·3 BDL 0.001 019/L ::lDL 0.001 019/L 
Dfchlorodifluoromethane 75·71·8 BDL 0.005 019/L BDL 0.005 019/L 
1,1-0fchloroethane 75·34·3 BDL 0.001 019/L BDL 0.001 019/L 
1,2-0fchloroethane 107·06·2 BDL 0.001 019/L BDL 0.001 019/L 
1,1-0fchloroethene 75·35·4 BDL 0.001 019/L BDL 0.001 mg/L 
1,2-0fchloropropane .. 78·87·5 BDL 0.001 019/L BDL 0.001 019/L 
1,3-Dfchloropropane 142·28·9 BDL 0.001 019/L BDL 0.001 019/L 
Ethyl Benzene 100·41·4 BDL 0.001 019/L BDL 0.001 019/L 
Fluorotrfchloromethane 75·69·4 BDL 0.005 019/L BDL 0.005 019/L. 
H/P·Xylene NA BDL 0.001 019/L BDL 0.001 019/L 
Methyl·T·Bu~yl Ether (Htbe) 1634·04·4 BDL 0.005 019/L BDL 0.005 019/L 
O·Xylene 95·47·6 BDL 0.001 019/L BDL 0.001 019/l 
1,1,2,2-Tetrachloroethane 79·34·5 BDL 0.001 019/L BDL 0.001 019/L 
Tetrachloroethene 127·18·4 BDL 0.001 019/L BDL 0.001 019/L ,. . 
Toluene 108·88·3 BDL 0.001 019/L BDL 0.001 019/L . 
Trans-1,2-Dfchloroethene 156·60·5 BDL 0.001 019/l BDL 0.001 019/L 
1,1,1-Trfchloroethane 78·92·2 BDL 0.001 019/L BDL 0.001 mg/L 
1,1,2-Trfchloroethane 79·00·5 BDL 0.001 mg/L BDL 0.001 mg/L 
Trf ch loroethene 79·01·6 BDL 0.001 mg/L. BDL 0.001 mg/L ~·.; 

VInyl Chloride 75·01·4 BDL 0.005 mg/L BDL 0.005 019/L:, 
~·..:·.! 

-· - :<: 
r,"'jt (}I)L 

-

* Note: This Is a surmary report. P ease see the Certificate of Analysts for more tntonnat on. DL • Detection L mit 
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ATIACHMENT D 
12-HOUR WELL TEST DATA 



_j 

•• Ditch Staff n~ncrP. 4-1-92 7:00 1.90 1.83 

9:00 2.40 2.33 

11:00 2.13 2.06 

13:00 0.20 0.13 

15:00 0.10 0.03 

17:00 0.26 0.19 

19:00 1.85 1.78 

River Staff n~ncrP. :_...,_ 4-1-92 7:00 4.70 2.68 

9:00 4.75 2.73 

11:00 3.20 1.18 

13:00 1.65 -0.37 

15:00 0.60 -1.42 

17:00 2.80 0.78 

• 19:00 4.80 2.78 

B-2 4-1-92 7:00 5.45 1.51 

9:00 5.30 1.66 

11:00 5.45 1.51 

13:00 5.72 1.24 

15:00 5.87 1.09 

17:00 5.78 1.18 

19:00 5.40 1.56 

B-3 4-1-92 7:00 3.00 2.13 

9:00 2.67 2.46 

11:00 3.12 2.01 

13:00 3.70 1.43 

15:00 3.96 1.17 

17:00 3.78 1.35 

• 19:00 2.98 2.15 



if 

- B-4 4-1-92 7:00 L47 2.71 

9:00 1.45 2.73 

11:00 1.43 2.75 

13:00 1.40 2.78 

15:00 1.38 2.80 

17:00 1.38 2.80 

19:00 1.41 2.77 

B-5 4-1-92 7:00 3.38 2.41 

9:00 3.36 2.43 

11:00 3.41 2.38 

13:00 3.38 2.41 

15:00 3.36 2.43 

17:00 3.36 2.43 

• 19:00 3.38 2.41 

B-6 4-1-92 7:00 4.20 1.86 

9:00 4.17 1.89 

11:00 4.13 1.93 

13:00 4.12 1.94 

15:00 4.14 1.92 

17:00 4.16 1.90 

19:00 4.19 1.87 

MW-6 4-1-92 7:00 2.78 2.29 

9:00 2.76 2.31 

11:00 2.72 2.35 

13:00 2.72 2.35 

15:00 2.70 2.37 

17:00 2.73 2.34 

• 19:00 2.74 2.33 



L 
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MW-7 4-1-92 7:00 4.34 1.69 

9:00 4.22 L81 -

11:00 4.19 1.84 

13:00 4.30 1.73 

15:00 4.37 1.66 

17:00 4.40 1.63 

19:00 4.28 1.75 

MW-8 4-1-92 7:00 4.68 2.12 

9:00 4.64 2.16 

11:00 4.62 2.18 

13:00 4.58 2.22 

15:00 4.55 2.25 

17:00 4.55 2.25 

• 19:00 4.52 2.28 

MW-9 4-1-92 7:00 4.28 2.15 

9:00 4.26 2.17 

11:00 4.19 2.24 

13:00 4.16 2.27 

15:00 4.14 2.29 

17:00 4.16 2.27 

19:00 4.19 2.24 

MW-10 4-1-92 7:00 4.85 2.56 

9:00 4.84 2.57 

11:00 4.82 2.59 

13:00 4.80 2.61 

15:00 4.78 2.63 

17:00 4.80 2.61 

• 19:00 4.83 2.58 
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MW-11 4-1-92 7:00 5.34 2.68 

9:00 5.33 2.69 

11:00 5.31 2.71 

13:00 5.27 2.75 

15:00 5.22 2.80 

17:00 5.20 2.82 

19:00 5.26 2.76 

MW-12 4-1-92 7:00 5.55 2.67 

9:00 5.55 2.67 

11:00 5.51 2.71 

13:00 5.49 2.73 

15:00 5.45 2.77 

17:00 5.45 2.77 

• 19:00 5.50 2.72 

MW-13 4-1-92 7:00 4.75 2.22 

9:00 4.55 2.42 

11:00 4.55 2.42 

13:00 4.65 2.32 

15:00 4.68 2.29 

17:00 4.72 2.25 

19:00 4.65 2.32 

MW-14 4-1-92 7:00 4.38 1.92 

9:00 4.28 2.02 

11:00 4.15 2.15 

13:00 4.12 2.18 

15:00 4.09 2.21 

17:00 4.12 2.18 

• 19:00 4.18 2.12 



• MW-15 4-1-92 7:00 4.51 2.56 

9:00 4.47 2.60 

11:00 4.43 2.64 

13:00 4.41 2.66 

15:00 4.38 2.69. 

17:00 4.38 2.69 

19:00 4.44 2.63 

MW-16 4-1-92 7:00 5.50 2.19 

9:00 5.40 2.29 

11:00 5.42 2.27 

13:00 5.50 2.19 

15:00 5.53 2.16 

17:00 5.55 2.14 

• 19:00 5.50 2.19 

MW-17 4-1-92 7:00 5.40 2.25 

9:00 5.35 2.30 

11:00 5.32 2.33 

13:00 5.35 2.30 

15:00 5.38 2.27 

17:00 5.40 2.25 

19:00 5.35 2.30 

• 



• 

• 

• 

ATI'ACHMENT E 
POTENTIOMETRIC SURFACE MAPS 
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ATTACHMENT F 
GEOLOGIC CROSS SECTIONS 
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RISK ASSESSMENT REPORT 
FOR LANDFARM AREAS, 

SOUTHERN WOOD PIEDMONT COMPANY 
Wll.MlNGTON, NORm CAROLINA 

December 1993 

Geraghty & Miller, Inc., is submitting this report to Southern Wooc! f.iedrnqnt 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.tpt\Dcccmber8, 1993 i 

Respectfully submitted, 

GERAGHTY & MILLER, INC. 

-~~[il~. 

William H. Doucette, Jr., Ph.D. 
Project Director/ Associate 

GERAGHTY & MILLER, INC. 
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EXECUTTVES~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 [PARs]) remaining in the landfarms posed a 

potential risk to public health and the environment pursuant to· the terms of the Administnitive 

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 a5 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, PAHs, phenol, and microbial counts throughout this period. These 

samples indicated that the Iandfarms 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 PAHs and PCP; 20 samples were analyzed for phenol, dimethylphenol, 

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 PAHs which did not have an RID and a toxicity 

NC09006/1421.rpt\Dec:cmber 8, 1993 ii 

GERAGHTY & MILLER, INC. 
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equivalency factor (TEF) 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 

reasonable 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 1Q-4 to 1 x 10-6 and a hazard index (HI) of 1 

to indicate if remediation is required. The total ELCR for the construction worker is 6 x 10-6 

and is within the target risk range; the HI 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 . 
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DRAFT 
RISK ASSESS:MENT ·REPORT 

FOR LANDFARM AREAS, 
SOUTHERN WOOD PIEDMONT COMPANY 

WILMINGTON, NORTII CAROLINA 

1.0 INTRODUCTION 

1-1 

Geraghty & Miller, Inc., (Geraghty & Miller) was retained by the Southern Wood 

Piedmont Company (SWP) to prepare a post-remediation residual risk assessment for the 

Wilmington, North Carolina, landfarm areas. The purpose of the land farms was to remediate · 

soils which contained wood-treating chemicals, particularly creosote and pentachlorophenol 

(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 flll 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 

samples collected at the site. Soil and ground-water data results and sampling procedures are 

. discussed in detail. 

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 . 
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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 landfarm activities. 

Analytical 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 ~ 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 riot 

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 IDSTORY 

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 closed, 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 earner. In June 1983, the SWP facility ceased its wood-treatment 

operations and began closure procedures . 

NC09006/1421.rpt~8, 1993 

GERAGHTY & MILLER, INC. 



_j 

• 2-3 

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 of20 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 occasionally found. Below this sandy 

material is a layer -consisting of dark brown, organic-rich silt or peat, which may con~n 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 lQ-5 centimeters per second (em/sec) to 1~ 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 berrned and ditched following 

the removal of existing rails and crossties and divided into two landfarm areas: Landfarm 1 

(LF1) 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 storag.e area. 

During the period July 1984 through April1990, 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-thlck 

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 mi~robial growth and polycyclic aromatic hydrocarbon (P AH) degradation. 

The two landfarm 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, Mississippi. 
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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 fr~m 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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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 (Gera~hty & 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 eonstituent 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 son. 

Soil samples were collected from five locations within each landfarm (Figure 2..:3) in 

October 1990 and October 1991 and were analyzed for ~nstituents associated with wood

preserving chemicals used at the site: creosote, PCP, and CCA. 

Thirty soil samples collected from LFl 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 th~ landfarm soil (I_tigure 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). 

P AHs detected at the highest concentrations were anthracene (900 milligrams per 

kil~gram [mg/kg]), fluoranthene (520 mg/kg), and pyrene (980 mg/kg). Five phenols (2,4-

dimethylphenol, PCP, phenol, tetrachlorophenol, 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 of20 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 mg/kg and 0.003 mg/kg were detected in LF1 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 landfarms were sampled in October 1990 (Figure 2-2). None of the wood

preserving COCs identified in soil were detected in ground-water samples from 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. Table3-3 

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 (K_.), 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 measure 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 chemical 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. Kocis a measure 

of the tendency for organic chemicals to be adsorbed by soil and sediment; :K.a.., is an indicator 

of water solubility, mobility, adsoi.ption, and bioconcentration. Generally, a high :K.a.., 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 (T1n) 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 USEPA currently is 

reviewing PCDD 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 (USEPA, 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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4.0 ENVIRONMENTAL FATE AND TRANSPORT 

Environmental fate and transport processes ~or 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 LANDFARl\flNG ENVffiONMENT 

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 compound 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 ~h~rilicai 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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4.2 CREOSOTE 

Creosote is a complex mixture of chemical ~nstituents 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 (0)-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, ~d 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 cr~sote to be degraded biologically under field conditions, basic criteria must be 

met. First, an appropriate microbial community must be present. The 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 (PAHS) 

PAHs, 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 creosote (e.g., xylidines, aniline, and toluidines) are relatively soluble and 

mobile (Pereira et al., 1983) . 
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In general, as molecular weight of a P AH increases, its water solubility tends to 

decrease. For example, phenanthrene is more soluble in water than pyrene (Table 3-3) .. PAHs 

dissolved in ground water would rem~n relatively intact due to slow degradation rates and 

limited volatilization. Upon release to surface water, PAHs will undergo rapid photolysis. 

Biodegradation .and biotransformation are the ultimate fate processes for PAHs in soils and 

sediment. 

Mueller et al. (1989) reviewed the available literature that outline enzymatic processes 

and describe microbial oxidation of PAHs and concluded the following: 

1. 

2 . 

3. 

In the presence of appropriate organisms, biodegradation of lower molecular 

weight PAHs, such as naphthalene, is relatively rapid. 

Biological transformation of 3-ring PAHs, such as acenaphthene, anthracene, and 

phenanthrene, usually is slower than 2-ring PAHs. 

Organisms are capable of transforming higher molecular weight PAHs, such as 

benzo(a)anthracene, benzo(a)pyrene, fluoranthene, and pyrene. In general, 

degradation of these compounds usually requires populations of several microbial 

species (co-metabolism). Pure microbial cultures have not been identified which 

are capable of mineralizing these compounds. 

A variety of microorganisms have been found to possess the ability to degrade P AHs: 

bacteria from the genera Aeromonas, Alcaligenes, Beijerinkia, Cyanobacter, Flavobacterium, 

Micrococcus, Mycobacterium, Nocardia, Pseudomonas, Vibrio, and the fungus Phanerochaete 

chrysosporium. In addition to pure-culture studies, biodegradation of creosote P AHs by mixed 

microbial communities has been demonstrated by many researchers (Mueller et al., 1989). 

Park et al. (1990) studied the fate of 14 PAHs in two soils and found volatilization to 

account for 30 and 20 percent loss of naphthalene and 1-methylnaphthalene; for the remaining 
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12 P AHs, volatilization was negligible. They also found that chemical reactions alone reduced 

concentrations of 2- and 3-ring P AHs by 2 to 20 percent; no reduction was observed for P AHs 

containing greater than 3 aromatic rings. Half-life values in the two soils increased from 2 to 

60 days for 2-, 3-, and 4-ring PAHs, and to more than 300 days for 5-ring PAHs. 

Biodegradation rates can vary widely depending on such soil conditions as oxygen availability 

(aerobic vs. anaerobic), pH, nutrient level, moisture content, temperature, and the resident 

microbial community. 

PAHs are readily bioconcentrated; however, they also are rapidly. metabolized and 

excreted (Niimi and Palazzo, 1986), such that bioaccumulation is not a long-term situation. The 

available evidence indicates that clearance rates for most PAHs are rapid, with half-lives of 9 

days or less (Niimi and Dookhran, 1989). The dominant transport process for PAHs is 

associated with sorption to soil particles, suspended particulates, and sediments; once sorbed to 

soil particles and sediments, transport of PAHs would be limited . 

4.4 PHENOLIC COMPOUNDS 

Bacteria capable of degrading phenolic compounds have been isolated from soil and 

water, and a variety of microorganisms-bacteria, yeast, and fungi--have been isolated for their 

ability to degrade phenol and substituted phenols. The primary phenol at the site is PCP. 

PCP is quite stable; it does not decompose when heated at temperatures up to its boili~g 

point for extended periods. Pure PCP is considered to be chemically inert (Bevenue and 

Beckman, 1967). The chlorinated ring structure tends to impart stability, but the polar hydroxyl 

group facilitates biological degrada~on (Renberg, 1974). PCP is not subject to the easy 

oxidative coupling or electrophilic substitution reactions common to most phenols. Monovalent 

alkali metal salts of PCP are very soluble in water, but the protonated (phenolic) form is 

virtually insoluble. Hence, transport of PCP in water depends largely on the pH of the 

environment. 
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PCP is volatile enough to be steam distilled. Relative to other chlorinated organic 

compounds with low vapor pressures, volatility may cause significant losses of PCP from soils 

(Briggs, 1975). Even though PCP's vapor pressure is low, a fmite amount will vaporize. 

In the aquatic environment, PCP may be present in a dissolved form, associated with 

suspended matter or bottom sediments, or absorbed by organisms. Metal salts of the compound 

have a much greater water solubility and therefore would exist primarily in the dissolved form. 

The tendency of PCP to ionize 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 

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 verified (Bevenue and Beckman, 1967). Hilton and Yuen (1963) 

reported relatively high adsorption 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, 

organic matter content, and pH. Seven different concentrations of PCP, ranging from 12.5 to 

500 milligrams per liter (mg/L), were studied. They concluded that adsorption behavior depends 

primarily on the pH of the system; the more acidic the soil is, the more complete the adsorption 

of PCP. Organic matter content of the soil is important to adsorption of PCP at all pH values. 

At different pH values, comparisons of untreated soil and soil oxidized with hydrogen peroxide 

(H20:z) to remove organi~ matter showed that humus-containing soil always adsorbed more PCP 

than H20 2-treated soil. Adsorption of PCP by humus is important when the concentration of 

PCP is low. At higher concentrations of PCP, the inorganic fractions become more important. 

NC09006/142l.rpt\Decc:mber 8, 1993 

GERAGHTY & MILLER, INC. 



.. 1 

•• 5-1 

5.0 HAZARD CHARACTERIZATION 

The risk associated with exposur~ to any constituent is a function of the inherent toxicity 

(hazard) and the exposure dose. Two general categories of toxic effects (carcinogenic and non

carcinogenic) and toxicity values (reference doses [RIDs] and cancer slope factors [CSFs]) used 

to calculate risk estimates are discussed in this section. 

5.1 CARCINOGENIC EFFECTS 

Identification of constituents which are regulated as carcinogens is based on a USEP A 

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 

weight of available evidence: A (human carcinogen), Bl (probably human carcinogen -limited 

evidence in humans), B2 (probable human carcinogen - sufficient evidence in animals and 

• inadequate data in humans), C (possible human carcinogen -limited evidence in animals), D 

(inadequate evidence to classify), and E (no evidence of carcinogenicity). Categories A, Bl, B2, 

and C are included in this assessment as potential human carcinogens. The USEPA uses a 

linearized multistage model to derive a 95 percent upperbound estimate of cancer incidence at 

a given dose. The slope of the extrapolated dose-response curve, called the CSF, is used to 

calculate the probability of cancer associated with the exposure dose. 

• 

5.2 NON-CARCINOGENIC EFFECTS 

A finite dose (threshold), below which adverse effects will not occur, is believed to exist 

for non-carcinogenic chemicals. 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 evaluating the most sensitive response (the no observed effect level 

[NOEL]) in the most sensitive species is used to establish a reference dose (RID) for non

carcinogenic effects. The RID is defmed as "an estimate" (with uncertainty spanning per~aps 

an order of magnitude or greater) of a daily exposure level for the human population, including 
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sensitive subpopulations, that is likely to be without an appreciable risk of deleterious effects 

during a "lifetime" (USEPA, 1989a). Typically the NOEL is divided by uncertainty factors of 

10 to 10,000, depending on the type and quality of the study, to derive the RID. RIDs are 

established by USEPA for subchronic exposure (2 weeks to 7 years) and chronic exposure (>7 

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 

cubic meter (mg/m3), also may be used to assess inhalation exposure. 

5.3 TOXICITY VALUES 

In general, CSFs, cancer classifications, and RFDs for oral and inhalation exposures are 

taken from USEPA's Integrated Risk Information System (IRIS, 1993) or the Health Effects 

Assessment Summary Tables (HEAST) (USEPA, 1992a). RIDs and CSFs used in this 

report are listed in Tables 5-1 and 5-2, respectively. Brief toxicity summaries are provided in 

• Table 5-3. 

• 

Whenever possible, route-specific toxicity values are used to assess risk. However, RIDs 

and CSFs have not been developed for dermal exposure. Therefore, oral RIDs are adjusted, as 

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 

rationale for these adjustments is as follows: most toxicity values are based on administered 

doses and dermal exposures are calculated as absorbed doses. Therefore, the toxicity value is 

adjusted to an absorbed dose value prior to evaluating dermal exposures. Constituent-specific 

dermal and oral. absorption efficiencies are shown in Table 5-4. The adjusted toxicity values 

used to assess dermal exposure are shown in Table 5-5. It is noted that oral CSFs for 

carcinogenic PAHs were not adjusted for dermal exposure. Carcinogenic _P AHs have been 

associated with skin cancer through a local effect. Therefore, it is inappropriate to lise the oral 

CSF for constituents that cause skin cancer through a local rather than a systemic effect 

(USEPA, 1989a) . 
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Toxicity values are not available for several PAHs. The RID for pyrene was used as a 

surrogate for non-carcinogenic PAHs not having RIDs (acenaphthylene, benzo[g,h,i]perylene, 

carbazole, 1-methylnaphthalene, 2-methylnaphthalene, and. phenanthreJ!e) and dibenzofuran. 

Benzo(a)pyrene is the only carcinogenic PAH (cPAH) with CSFs. USEPA Region IV has 

developed a toxicity equivalency factor (TEF) scheme based on structure activity relationships 

and the toxicity literature to convert all cPAHs to benzo(a)pyrene equivalents (USEPA, 1992b). 

This TEF approach is used in this report, and benzo(a)pyrene equivalents are shown in Table 

5-6. 

Isomers of tetrachlorophenols and trichlorophenol were not specified in the data 

summary. Therefore, 2,3,4,6-tetrachlorophenol was used to represent tetrachlorophenols, and 

two isomers of trichlorophenol (2,4,5-trichlorophenol and 2,4,6-trichlorophenol) were chosen 

to represent trichlorophenols. An RID is available for 2,4,5-trichlorophenol, and CSFs are 

available for 2,4,6-trichlorophenol. 
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6.0 EXPOSURE CHARACTERIZATION 

This section addresses the potential for on-site exposure to constituents released from the 

landfarm area during construction activities. Exposure occurs only when a potential receptor 

comes in contact with constituents released to the environment. In the absence of exposure, 

there is no risk or hazard; therefore, exposure assessment is one of the key components of risk 

assessment. 

6.1 RELEASE SOURCE ANALYSIS 

As a result of past operations as a wood-treating facility, PCP, PAHs, and CCAs were 

released to site soils. In accordance with an Administrative Order on Consent with the State of 

North Carolina, signed on May 20, 1985, SWP constructed and operated a landfarm to 

remediate soils containing PCP and various PAHs associated with creosote. Details of the 

• landfarm operation are provided in Section 4.1. The available data indicate that biodegradation 

of PCP and PAHs has occurred; however, residual levels· of PAHs and PCP remain in the 

landfarm soil. Leaching fr9m the landfarm area. has not occurred, as evidenced by ground-water · 

and subsurface soil analyses. Soil berms control run-on and runoff; therefore, release of 

constituents from the landfarm 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 COCs. Vegetation currently limits dust emissions. Future dust 

emissions will be eliminated completely by fill and pavement. 

• 

6.2 EXPOSURE PA1HWAYS AND RECEPTORS 

Potential exposure pathways considered in this report include incidental soil ingestion, 

dermal (skin) contact with soil, and inhalation of dust on site during future construction 

activities . 
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It is assumed that future land use will remain industrial/commercial. A potential use for 

the site is as. a loading dock and storage area for containerized cargo by the State Ports 

Authority. It i~ assumed that the site will be eovered with flll and/or paved with concrete. 

Construction of buildings over the landfarm, paving, or additional soil cover should eliminate 

exposure. However, exposure could occur during a short-term construction period required to 

develop the property or from future excavations through the fill into the landfarm soils to install 

utility lines or building foundations. Therefore, this report evaluates exposure of a future site 

worker during construction and/or excavation within the landfarm area. 

6.3 EXPOSURE POINT CONCENTRATIONS (EPCs) 

Soil EPCs were selected as the lower of the UCL or maximum concentration from 

Table 3-2. EPCs for cPAHS (benzo[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, 

chrysene, dibenzo[a,h]anthracene, and indeno[l,2,3-c,d]pyrene) were multiplied by TEFs to 

derive benzo(a)pyrene-equivalent EPCs (Table 5-6). Current PAH concentrations were assumed 

to be representative of future concentrations. 

Inhalation exposure was based on fugitive dust emissions from the site, and assumed 

constituent concentrations in airborne dusts were equal to concentrations in the landfarm soils. 

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 (1991b) to 

calculate risk-based preliminary soil remediation goals (Appendix A). Default parameters (as 

listed in USEPA, 1991b) were used with the following exceptions: the width of the 

contaminated· area perpendicular to the prevailing wind direction (northeast) was estimated at 

about 220 meters (m), and the totallandfarm area was estimated at about 22,300 m2
• A 

particulate emission factor of 2.0 x 109 m3/kg was calculated (Appendix A, Table A-1) . 
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6.4 EXPOSURE DOSE CALCULATIONS 

Average daily intakes (ADis) for non-carcinogenic effects and lifetime average daily 

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, 1991a; 

1989a) considered for use in this report are listed in Table 6-1 and are discussed below. The 

exposure dose equations and sample calculations for oral, dermal, and inhalation exposures are 

shown in Tables 6-2, 6-3, and 6-4, respectively. 

Future site workers involved with site construction/excavation were selected to represent 
. . 

the reasonably maximally exposed individuals. During construction, workers may be exposed 

to soil via ingestion, inhalation of dust generated from affected soil, and dermal contact. It was 

assumed that the construction period would last for 13 weeks (approximately 3 months) and that 

• workers would be on the job 6 days per week and 8 hours per day. Standard US EPA factors 

for soil ingestion, dermal contact, and inhalation rates for ~nstruction workers were used 

(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, 

respectively . 

• 
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7.0 RISK CHARACTERIZATION 

This section discusses potential risk to future site workers involved in 

construction/excavation activities at the landfanns. A distinction is made between carcinogenic 

and non-carcinogenic effects, and two general criteria are used to describe risk: excess lifetime 

cancer risk (ELCR) (for Class 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 

and provides a qualitative discussion of potential risk to the environment. 

The ELCR is an estimate of the increased risk, or probability, of developing cancer, and 

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 sun:tmed across routes and media of exposure and COCs to derive a "Total Site Risk" 

• (USEPA, 1989a). ELCRs in the target range of 1<r' to 1<t6 generally do not require remediation 

(USEPA, 1991c). 

• 

The HQ is the ratio of the estimated exposure dose and the RID. If the HQ exceeds 1, 

there may be concern for potential non-carcinogenic effects. However, the HQ does not provide 

the probability of an adverse effect as does the ELCR. An HQ greater than 1 indicates that the 

estimated exposure dose for that constituent exceeds the RfD, but it does not necessarily imply 
. . 

that adverse health effects will occur because RfDs typically are set an order of magnitude or 

more below the NOEL as discussed in Section 5. Furthermore, the level of concern does not 

increase linearly with increasing HQs because RfDs have different levels of confidence, are 

based on different toxic effects, and do not consider the slope of the dose-response curve. HQs 

are summed to derive the hazard index (HI). Current regulatory methodology (USEPA~ 1989a) 

advises summing ms across exposure routes for all media to deri~e a "Total Site m." 
However, if the m exceeds 1, constituents may be grouped according to critical toxic effects, 

and His may be calculated separately for each effect. 
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7.1 SITE WORKER 

Risks estimates for a future site construction _worker are provided in Tables 6-5, 6-6, and 

6-7 for ingestion, dermal contact, and inhalation exposures, respectively. ELCRs were 

calculated to be 6 X 10~ (ingestion), 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 )

and benzo(k)fluoranthene, dibenzo(a,h)anthracene, and arsenic accounted for about a third of the 

ELCR. ·ms were calculated to be 0.4 (ingestion) and 0.1 (dermal).· An HI could not be 

calculated for the inhalation pathway because appropriate toxicity values· were not available; 

however, the HI from the inhalation pathway is expected to be insignificant compared to the 

other exposure routes based on the low ADis. All risk values were within or below the 

regulatory target values. 

Total site risks are shown in Table 7-1. The total ELCR and HI for a hypothetical future 

• site worker (obtained by adding risk from each exposure route) are 6 x 1~ and 0.5. Ingestion 

was the predominant exposure route. 

• 

These estimates are conservative because of the assumed high frequency of contact with 

affected soil. Actual exposures may be controlled by site safety plans during construction and 

deed restrictions following initial construction. Nevertheless, the risk calculations indicate that 

risks to construction workers are within acceptable regulatory ranges. 

7.2 ECOLOGICAL ASSFSSMENT 

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. 

Currently, the USEPA has no guidance for quantifying potential impacts to ecological receptors 

but has developed a qualitative approach generally used for ecological evaluation (USEPA, 

1989b). The qualitative approach 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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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 

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 

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 

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 high 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 determined to a great extent by the ability to respond to 

"normal" stresses. Unfortunately, the normal 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, effects 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 and 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 

swamp 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 ~aeda), oaks (Quercus sp.), sycarriore (Platanus occidentalis), hickory 

(Carya sp.), maple (Acer sp.), sweet gum (Liquidambar styracijlua), and bald cypress (Taxodium 

distichum) were the primary canopy species; red bay (Persea borbonia), wax myrtle (Murica 

cerifera), and holly (1/ex 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 comer of the facility. After the facility was 

clo~, 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 

(Columbidae), fish crows (CoTWS ossifraquis), warblers (Parulidae), sparrows (Fringillidae), 

NC09006/142l.rptU>eccmb«8, 1993 

GERAGHTY & l\11LLER, INC. 



_j 

• 7-6 

and finches (Fringillidae) 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 landfarm areas restrict runoff from the site ~d hence exposure. 

No critical habitats of endangered species have been identified in the area. 

The North Carolina Heritage Program was requested to search its database for the 

occurrence of rare species and communities in the vicinity of the site (Appendix B). ~e 

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 

dec_omposita); the state threatened Carolina grasswort (Liliaeopsis carolinensis); the state 

candidate Carolina bishopweed (Ptiliumnium sp.); the state and federal threatened American 

alligator (Alligator mississippiensis); the state and federal endangered shortnose sturgeon 

(Acipenser brevirostrum); the state special concern species least killfish (Heterandriaformosa); 

the state endangered barrel floater (Anodonta couperiana); the state endanged magnificent rams

hom (Planorbella magnifica); and the extirpated Greenfield ramshom snail (Helisoma 

eucosmium). 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 capiro capiro), Brazillian free-tailed bat (Tadarida brasiliensis), rare 

skipper (Problema bulenta), cypress knee sedge, swamp lily (Crinwn americanum), Leconte's 

flatsedge (Cyperus lecontei), venus flytrap (Dionaea muscipula), blackfruit spikerush (Eleocharis 

melanocarpa), pondspice (Lirsea aesrivalis), ribbed bishop's-weed (Ptilimnium costatum), 

Carolina bishopweed, feather-bristle beakrush (Rhynchospora oligantha), and coastal beakrush 

(Rhynchospora pleiantha). 

Based on the habitat preferences of these species, none of these species is expected to 

inhabit the industrial Iandfarm 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 fires, 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 (pg/kg) 

and in plants from 10 to 20 ~tglkg (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 this (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 

concentrations in soil can lead to increased populations of microorganisms capable of degrading 

• the PAHs (Edwards, 1983). 

• 

PAHs 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. Invertebrates, 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 PAHs in this study are much lower than those detected 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 Substances 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 bioconcentration factors 

(BCFs) for cresols (approximately 20 Liters per kilogram (Ukg], 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 ·or metals to animals at higher trophic 

levels gene.rally 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 dam~~e to plants is known to occur (Vandecaveye et al., 

1936). Arsenic poisoning has been reported in. 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 

(LD5o5) 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 form. 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/Jcg (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 other 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 concern and will not be passed on to 

higher foodchain organisms . 
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7 .2.4 Ecolo2ical Summary 

Insects, small mammals, birds, and plants potentially have been exposed to PAHs, 

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 po~ntial 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 PAHs and inorganics were detected. in each sample, and maximum 

concentrations 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 availab.le. 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 RfD 

for pyrene was used to represent PARs which did not have an RID. Potential carcinogenic 

effects of dermal exposure to PAHs could not be evaluated. However, local skin tumors 

resulting from P AH 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. 

Chemicals 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 be 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 104 to 10~ for E~CRs and an HI 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 near}?y 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 l<t6 and 

• 

• 

is within the target risk range of 104 to 10~. 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 

NC09006/1421.rpt\December 8, 1993 

GERAGHTY & MILLER, INC. 



• 

• 

• 

9-2 

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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• Table 3-1. Data Summary for Soil Samples, Southern Wood Piedmont, Wilmington, North Carolina. 

Frequency Range of Detects 
Constituent Detects I Total Min -Max Mean UCL EPC 

PAHs 
Acenaphthene SO I SO 0.070-92 6.5 10 10 
Acenaphthylene SO I SO 0.13 - ,5.4 3.4 3.7 3.7 
Anthracene SO I SO 1.0 - 900 100 140 140 
Benzo(a)anthracene SO I SO 2.0- 130 23 29 29 
Benzo(a)pyrene SO I SO 1.5 -65 19 22· 22 
Benzo(b,k)fluoranthene• SO I SO 3.4 - 190 42 so so 
Benzo(g,h,i)perylene I so 0.60-34 7;6 8.9 8.9 
1,1-Biphenyl SO I SO 0.022-4.7 2.5 2.9 2.9 
Carbazole SO I so 0.97-270 38 51 51 
Chrysene SO I SO 2.9- 150 30 37 37 
Dibenzo(a,h)anthracene SO I SO 0.175 - 15 3.7 4.3 4.3 
Dibenzofuran SO I SO 0.14-26 6.2 7.7 7.7 
Ftuoranthene SO I SO 3.7-520 72 98 98 
Fluorene SO I SO 0.18 - 91 IS 19 19 
Indeno(l,2,3-c,d)pyrene SO I SO 0.195 - 23 8.8 10 10 

• 1-Methylnaphthalene SO I SO o.063 - 2o 2.8 3.5 3.5 
2-Methylnaphthalene SO I SO 0.067-41 4.9 6.4 6.4 
Naphthalene SO ISO 0.088-30 4.3 5.4 5.4 
Phenanthrene 50 I SO 0.98-200 32 42 42 
Pyrene SO I SO 4.2-980 76 110 110 

Phenols and Cresols 
o-Cresol 6120 0.022 - 0.040 0.036 0.039 0.039 
m,p-Cresol s 120 0.044 -0.10 0.092 0.099 0.099 
2,4-Dimethylphenol 12120 0.028-0.86 0.35 0.48 0.48 
Pentachlorophenol 17 I SO 0.70- 150 18 23 23 
Phenol 1120 2.2 - 2.2 1.6 1.9 1.9 
Tetrachlorophenols 12120 0.04S - 3.S 1.2 1.8 1.8 
Trichlorophenols 1120 0.048 - 0.048 0.048 0.048 0.048 

lnorganics 
Arsenic 20120 2.5-84 14 21 21 
Chromium 20120 1.9 - 100 14 22 22 
Copper 20120 12 - 150 53 68 68 

Concentrations are reported in milligrams per kilogram (mglkg). · 

• Total benzo(b)fluoranthene and benzo(k)fluoranthene . 
EPC Exposure point concentration for constituents of concern. 

• Mean Arithmetic average of the total number of samples, using proxy concentrations for non-detects. 
PAHs Polycyclic aromatic hydrocarbons. 
UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a normal distribution. 
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Table 3-2. Polychlorinated Dibenzodioxin and Dibenzofuran Data for Composite Soil Samples Collected from 

• Land.farms 1 and 2, October 1990, Southern Wood Piedmont, Wilmington, North Carolina .• 

TCDD TCDD 
Parameters Land.farm 1 TEF Equivalent Land.farm2 TEF Equivalent 

Polychlorinated Dibenzofurans . 

Tetrachlorodibenzofurans (total) 0.09 0 0 0.10 0 0 
2,3,7,8-Tetrachlorod.ibenzofuran 0.02 0.1 0.002 0.02 0.1 0.002. 

Pentachlorodibenzofurans (total) 0.92 0 0 0.87 0 0 
1,2,3, 7 ,8-Pentachlorodibenzofuran 0.06 0.05 0.003 0.06 0.05 0.003 
2,3,4,7,8-Pentachlorodibenzofuran 0.5 0.03 0.06 0.5 0.03 

Hexachlorodibenzofurans (total) 31.4 0 0 34.4 0 0 
1,2,3,4,7,8-Hexachlorodibenzofuran 0.71 0.1 0.071 0.76 0.1 0.076 
1,2,3,6,7,8-Hexachlorodibenzofuran 0.24 0.1 0.024 0.21 0.1 0.021 
2,3,4,6,7,8-Hexachlorod.ibenzofuran 0.16 0.1 0.016 0.14 0.1 0.014 
1 ,2,3, 7 ,8,9-Hexachlorodibenzofuran 0.04 0.1 0.004 0.05 0.1 0.005 

Heptachlorodibenzofurans (total) 147.0 0.0 0 164.0 0.0 0 
1,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 59.5 0.01 0.595 66.0 0.01 0.66 
1,2,3,4, 7 ,8,9-Heptachlorodibenzofuran 0.77 0.01 0.0077 0.96 0.01 0.0096 

Octachlorodibenzofurans (total) 63.2 0.001 0.0632 83.3 0.001 0.0833 • Polychlorinated Dibenzodioxins 

Tetrachlorodibenzodioxins (total) 0.14 0 0 0.17 0 0 
2,3, 7,8-Tetrachlorodibenzodioxin 0.004 1 0.004 0.008 1 0.008 

Pentachlorodibenzodioxins (total) 0.48 0 0 0.65 0 0 
1 ,2,3, 7 ,8-Pentachlorodibenzodioxin 0.03 0.5 0.015 0.05 0.5 0.025 

Hexachlorodibenzodioxins (total) 16.4 0 0 22.5 0 0 
1,2,3,4,7,8-Hexachlorodibenzod.ioxin 0.10 0.1 0.01 0.18 0.1 0.018 
1,2,3,6,7 ,8-Hexachlorodibenzod.ioxin 1.3 0.1 0.13 .1.8 0.1 0.18 
1,2,3, 7 ,8, 9-Hexachlorod.ibenzodioxin· 0.22 0.1 0.022 0.89 0.1 0.089 

Heptachlorodibenzodioxins (total) 461 0 0 573 0 0 
1,2,3,4,6,7,8-Heptachlorodibenzodioxi 65.5 0.01 0.655 98.7 0.01 0.987 

Octachlorodibenzodioxins (total) 621 0.001 0.621 932 0.001 0.932 

I Total 2.27 I Total 3.14 

All data are reported in micrograms per kilogram (J.lg/kg). 

TCDD 2,3, 7,8-Tetrachlorodibenzodioxin. 
TEF Toxicity equivalency factor (USEPA, 1989d). 
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Table 3-3. Physical and Chemical Properties of Organic Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Henry's Soil 
Molecular Water Vapor Law Conatsnt Fish T 1h 

Constituent Weight Solubility Specific Pressure (atm-m'/mol) Koc Log BCF Low High 
(g/mol) (mg/L2S •C) Gravity (mm Hg2S •C) (lS•C) (mUg) Kow (Ukg) (days) 

UH! 
Acenaphthene 154 3.47-3.93 NO 1.6£-03 1.9£-05 4,600 3.92-4.33 242 12.3 - 102 
Acenaphthylene 152 3.93 0.898 2.9£-02 (20 °C} 1.1E4i 4790 4.1 30 42.5 - 60 
Anthracene 178 0.030-0.1125 1.24 1.1£-05 - 1.9SE4i 6.SE-OS 16,000-26,000 4.34-4.54 30 so - 459.9 
Benzo(a)anthracene 228 0.0094- 0.014 1.274 1.1E-07 8.0E-06 1,400,000 5.61- .5.91 30 102 - 678.9 
Benzo(b)fluoranthene 252 0.0012 NO S.OE-07 l.2E-OS 550,000 6.51 30 360 - 609.6 
Benzo(k)fluoranthene 252 0.00055 NO 9.6E-ll l.OE-03 4,400,000 6.85 30 909 - 2,139 
Benzo(g,h,i)perylene 276 0.00026 NO l.OE-10 1.4E-07 7,800,000 7.1 30 590- 650 
Benzo(a)pyrene 252 0.0038 - 0.004 1.35 S.SE-09 2.4E-06 398,000- 1,900,000 5.81-6.50 30 51 - 529.3 
1,1-Biphenyl 154 1.5 1.18 NO NO NO 3.16-4.09 NO 1.5- 7 
Carbazole 167 NO 1.1 NO NO· NO 3.29 NO 4 - 81 
Chryaene 228 0.0018- 0.006 1.27 6.3E-09 3.2£-07 240,000 5.60-5.91 30 372.3 - 992.8 
Oibenzo{a,h)anthracene 278 0.00249 - 0.005 1.28 10E-10 (20 °C} 7.3E-09 1,700,000 5.91-6.50 30 361 - 941.7 
Oibenzoturan 168 10 NO 3.4E-OS 7.4£-07 8,100- 13,000 4.12-4.31 NO 7 - 28 
Fluoranthene 202 0.206 - 0.373 1.25 S.OE-06 1.7£-02 42,000 5.22 1,150 140 - 440 

·Fluorene 166 1.66- 1.98 1.2 1.0E-03 - 1.0E-02 2.1E4i 5,000 4.12-4.38 30 32 - 60 
lndeno(1,2,3-c,d)pyrene 276 0.062 NO l.OE-09 3.0E-20 31,000,000 5.91 -7.70 30 598.6 - 730 
1-Methylnaphthalene 142 28 1.025 NO NO NO NO 129 NO 
2-Methylnaphthalene 142 2S 1.001 4.SE-02 3.4E-04 7,400-8,500 3.86-4.11 190 NO 
Naphthalene 128 30-34 1.16 2.3£-01 - 8.7£-01 4.6E-04 550-3,160 3.2-4.7 10.5 16.6 - 48 
Phenanthrene 178 0.71 - 1.29 1.18 6.8E4i 2.6E-05 5,250- 38,900 4.2-4.6 30 16 - 200 
Pyrene 202 0.013- 0.171 1.27. 6.8SE-07 - 2.SE-06 l.IE-OS 46,000- 135,000 4.88-5.32 30 210 - 1,898 

Phenols and Cresols 
a-Cresol 108 26,000 1.03 2.4£-01 l.2E-06 20 1.9 18 1 - 7 
m-Cresol 108 23,000 1.034 1.4£-01 8.8£-07 18-35 1.96 20 1 - 7 
p-Cresol 108 18,000-23,000 1.02 8.0£-02- 1.3E-Ol 7.9E-07 49 1.67- 3.01 18 0.042 - 0.667 
2,4-0imethylrhenol 122 7,900 0.96 9.8£-02 6.SE-06 126 2.4 .IS 1 - 7 
Pentschlorophenol 266 20-25 f.98 1.7E-OS 3.4E-06 891 S.OI • 5.86 11 23- 178 
Phenol 94 67,000-93,000 1.06 3.4£-01 4.0£-07 17-27 . 1.46- 1.48 1.4 1 - 10 
2,3,4,6-Tetrachlorophenol 232 183 1.6 2.1£-03 3.6E-06 1i,OOO 4.25 NO 28 - 180 
2,4,6-Trichlorophenol 197 800 1.49 .8.4£-03- 1.7£-02 9.1E-08 1,071 2.80-3.69 ISO 7- 70 

References: Blaclcman et al., 1955; Howard et al., 1991; Howard, 1990 and 1989; Lyman et al., 1982; Mackay et al., 1983; Montgomery and Welkom, 1990; Rosenblatt, 1986; Suntio et al., 1988 
USEPA, 199ld; Veith and Kosian, 1982; and Verschueren, 1983. 

atm-m'/mo1 Atmospheres-cubic meten per mole. Ukg Liten per kilogram. 
BCF Bioconcentration factor. mUg Milliliten per gram. 
•c Degrees Celsius. mmHg Millimeten ofmereury. 
g/mol Grams per mole. NO No dats. 
Koc Organic carbon partition coefficient. PAHs Polycyclic aromatic hydrocarbons. 
Kovi Octsnol-water partition coefficient. T'h Half-life. 
mg/L Milligrams per liter. 
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TableS-1. Reference Doses, Target Sites, and Confidence Levels for Constituents of Concern, Southern Wood Piedmont, 

Wilmington, North Carolina. 

RID ~mglkgldail Target Sites Confidence Levell 
Constituent Oral Inhalation Oral Inhalation Uncertainty Factor 

Subchronic Chronic 

PAHs 
Acenaphthene 6.0E-01 6.0E-02 NA liver NA low/3000 
Acenanphthylene 3.0E-01 3.0E-02 NA kidney NA low/3000 
Anthracene 3.0E+OO 3.0E-01 NA none NA low/3000 
Benzo(g,h,i)perylene 3.0E-01 3.0E-02 NA kidney NA low/3000 
1,1-Biphenyl S.OE-02 S.OE-02 NA kidney NA medium/100 
Dibenzofuran 3.0E-01 3.0E-02. NA kidney NA low/3000 
Fluoranthene 4.0E-01 4.0E-02 NA liver, kidney NA low/3000 
Fluorene 4.0E-01 4.0E-02 NA anemia NA low/3000 
1-Methylnaphthalene 3.0E-01 3.0E-02 NA kidney NA low/3000 
2-Methylnaphthalene 3.0E-01 3.0E-02 NA kidney NA low/3000 
Naphthalene 4.0E-02 4.0E-02 NA decreased weight gain NA low/1000 
Phenanthrene 3.0E-01 3.0E-02 NA kidney NA low/3000 
Pyrene 3.0E-01 3.0E-02 NA kidney NA low/3000 

Phenols and Cresols 
m-Cresol S.OE-01 S.OE-02 NA CNS NA 1000 
a-Cresol S.OE-01 S.OE-02 NA CNS NA medium/1000 
p-Cresol S.OE-01 S.OE-02 NA CNS NA low/1000 

2,4-Dimethylphenol 2.0E-01 2.0E-02 NA CNS NA low/3000 

Pentachlorophenol 3.0E-02 3.0E-02 NA liver, kidney NA medium/100 

Phenol 6.0E-01 6.0E-Ol NA fetotoxicity NA low/100 
2,3,4,6-Tetrachlorophenol 3.0E-Ol 3.0E-02 NA liver NA medium/1000 
2,4,5-Trichlorophenol l.OE+OO l.OE-01 NA liver, kidney NA low/1000 
2,4,6-Trichlorophenol NA NA NA NA NA NA 

lnorganics 
Arsenic 3.0E-04 3.0E-04 NA skin NA medium/3 
Chromium VI 2.0E-02 S.OE-03 NA NA NA low/500 
Copper• 3.7E-02 3.7E-02 NA gastrointestinal tract NA NA 

Footnotes appear on page 2. 
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• Table S-t. 

References: 

• 
CNS 
mg/kg/~y 

NA 
RIDi 
RIDo 

• Reference Doses, Target Sites, and Confidence Levels for Constituents of Concern, Southern Wood Piedmont~ 
Wilmington, North Carolina. 

IRIS, 1993; USEPA, 1992a. 
Based on current drinking-water standard • 
Central nervous system. 
Milligrams per kilogram per day. 

. Not available. 
Inhalation reference dose. 
Oral reference dose. 
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Table S-2. Cancer Slope Factors, Tumor Sites, and US_EPA Cancer Classifications for Constituents of Concern, Southern Wood Piedmont, 

Wilmington, North Carolina. 

CSF (kg-day/mg) 
Constituent Oral Inhalation 

PAHs 
Benzo{a)anthracene NA NA 
Benzo{b )fluoranthene NA NA 
Benzo(k)fluoranthene NA NA 
Benzo(a)pyrene 7.3E+OO 6.1E+OO 
Carbazole 2.0E-02 NA 
Chrysene NA NA 
Dibenzo(a,h)anthracene NA NA 
Indeno{l ,2,3-c,d)pyrene NA NA 

Phenol and Cresols 
m-Cresol NA NA 
o-Cresol NA NA 
p-Cresol NA NA 
Pentachlorophenol 1.2E-Ol NA 
2,4,6-Trichlorophenol l.lE-02 l.lE-02 

lnorganics 
Arsenic 1.75E+OO S.OE+Ol 
Chromium VI NAP 4.1E+Ol 

References: ATSDR, 1991a; IRIS, 1993; USEPA,l992a. 
CSF Cancer slope factor. 
kg-day/mg Kilograms-day/milligram. 
NA Not available. 
NAP Not applicable, since it is carcinogenic by inhalation. 

Tumor site 
Oral Inhalation 

NA NA 
NA NA 
NA NA 

stomach respiratory tract 
liver NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

liver, adrenal gland NA 
liver liver 

skin respiratory tract 
NA lung 

USEPA 
Classification 

B2 
B2 
B2 
B2 
B2 
B2 
B2 
B2 

c 
c 
c 
B2 
B2 

A 
A 

• 
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• • Table S-3. Toxicity Summaries for Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

Acenaphthene 

Anthracene 

Acute ~oxicity Summary Chronic Toxicity Summary Cancer Potential 

Critical Effects: No data . Critical Effects: Dose-
available. 

Critical Effects: No data 
available. 

dependent increases in liver 
weights were observed in 
mice. 

Data Summary: The oral 
RID is based on a 
subchronic mouse study in 
which a LOAEL of 350 
mg/kg/day caused 
hepatotoxicity. 

Critical Effects: Humans 
consuming anthracene
containing laxatives 
developed melanosis of the 
colon and rectum. 

Data Summary: The oral 
RID is based on a 
subchronic study in mice in 
which a NOAEL of 1,000 
mg/kg/day was established. 

Class D· • inadequate 
evidence of carcinogenicity; 

Class D; inadequate evi
dence of carcinogenicity. 

Other 

Developmental: No data 
available. 

Reproductive: No data 
available. 

Mutagenicity: No data 
available. 

Developmental: No data 
available. 

Reproductive: No data 
available. 

Mutagenicity: Negative 
results were seen in various 
prokaryote assays. 

Footnotes appear on page 10. 
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• • Table S-3. Toxicity Summaries for Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

Benzo(a)anthracene 

· Benzo(b)fluoranthene 

Benzo(k)fluoranthene · 

Footnotes appear on page 10. 

NCD9006\1421 SWP'D3Doc93 

Acute Toxicity Summary Chronic Toxicity Summary Cancer Potential 

Critical Effects: Enzyme Critical Effects: No data Class B2; probable human 
alterations have been available. carcinogen. 
observed in animal studies. 

Critical Effects: No data Critical Effects: No data . Class B2; probable human 
available. available. carcinogen. 

Other 

Developmental: No data 
available. 

Reproductive: No data . 
available. 

Genotoxicity: Negative 
results were seen in 
Drosophila nielanogaster 
studies. 

Developmental: No data 
available. 

Reproductive: No data 
available. 

Mutagenicity: Positive 
results were seen in 
Salmonella studies. It is 
also a weak inducer of sister 
chromatid exchange. 

Critical Effects: No data Critical Effects: No data Class B2; probable human Developmental: No data 
available. available. carcinogen. available. 

Reproductive: No data 
available. 

Mutagenicity: It has been 
reported to bind to DNA in 
CD-I mouse skin following 
dermal exposure. 
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• • Table S-3. Toxicity Summaries for Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

Benzo(a)pyrene 

Carbazole 

'• 

Dibenzo(a,h)anthracene 

Footnotes appear on page 10. 

NC09006\1421SWP\Ol0oc93 

Acute Toxicity Summary 

Critical Effects: No data 
available. 

Comments: Used as a 
surrogate for carcinogenic 
PAHs. 

Critical Effects: No data 
available. 

Critical Effecls: No data 
available. 

Chronic Toxicity Summary 

Critical Effects: Aplastic 
anemia. 

Data Summary: No data 
available. 

Critical Effects: No data 
available. 

Critical Effects: In mice, 
subaceous glands were 
suppressed after dermal 
application. 

Cancer Potential 

Class B2; probable human 
carcinogen. The oral cancer 
slope is based on mice 
developing stomach tumors. 
Respiratory tract tumors 
resulted in hamsters upon 
inhalation. 

Class B2; probable human 
carcinogen. It causes liver 
tumors in mice. 

Other 

Developmental: No data 
available. 

Reproductive: Decreased 
fertility in both male and 
female mice. 

Mutagenicity: Tested 
positive in both animal and 
bacterial assays. 

Developmental: No data 
available. 

Reproductive: 
available. 

Mutagenicity: 
available. 

No data 

No data 

Class B2; probable human Developmental: Increases 
carcinogen. in fetal resorptions were 

seen in rats. 

Reprodu~tive: No data 
available. 

Mutagenicity: Positive 
results were seen in various 
gene mutation studies. 
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• • Table S-3. Toxicity Summaries for Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

F1uoranthene 

Fluorene 

Acute Toxicity Summary Chronic Toxicity Summary Cancer Potential 

Critic:al Effects: No data Critic:al Effects: No data Class D; inadequate 
available; mildly toxic. available. evidence of carcinogenicity. 

Critical Effects: No data 
available. 

· Data Summary: The oral 
RID is based on a study in 
mice in which a NOAEL of 
125 mg/kg/day was 
determined. Kidney and 
liver toxicity resulted at a 
LOAEL of 250 mg/kg/day. 

Comments: There is 
limited bioaccumulation due 
to rapid metabolism and 
excretion. 

Critical Effects: Decreased 
erythrocytes. 

Data Summary: The oral 
RID is based on a NOAEL 
of 1.25 mg/kg/day in mice. 

Class D; inadequate 
evidence of carcinogenicity. 

Other 

Developmental: No data 
available. 

Reproductive: ' No data 
available. 

Mutagenicity: Negative 
results were detected in 
bacteria tests. 

Developmental: No data 
available. 

Reproductive: No data 
available. 

Mutagenicity: Negative 
results in various prokaryote 
assays. 

Footnotes appear on page 10. 
. GERAGHTY & MILLER. INC. 



• • Table S-3. Toxicity Summaries for Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

Naphthalene 

Phenanthrene 

Pyrene . 

Footnotes appear on page 10. 

NC09006\14liSWI"DJDoc93 

Acute Toxicity Summary 

Critical Effects: Eye and 
skin irritation, nausea, 
headache, vomiting; mildly 
toxic. 

Critical Effects: Increased 
liver enzyme activity; 
slightly toxic. 

Critical Effects: No data 
available; slightly toxic. 

Comments: Pyrene is used 
as a surrogate for non
carcinogenic PAHs. 

ChronicToxicitySummary 

Critical Effects: Hemolytic 
anemia. 

Data Suinmary: The RID 
is based on a rat study in 
which the NOAEL was 50 
mg/kg/day. 

Critical Effects: No data 
available. 

Cancer Potential 

Class D; inadequate 
evidence of carcinogenicity. 

Class D; inadequate 
evidence of carcinogenicity. 

Critical Effects: Fatty and Class D; inadequate 
enlarged liver. evidence of carcinogenicity. 

Data Summary: The RID 
is based on a mouse study in 
which a NOAEL of 75 
mg/kg/day was developed. 

Other 

Developmental: Crosses 
tbe placenta barrier causing 
hemolytic anemia in the 
fetus. 

Reproductive: No data 
available. 

Mutagenicity: Negative 
results were seen in vitro. 

Developmental: No data 
available~ 

· Reproductive: No data 
available. 

Mutagenicity: Positive 
results in bacteria tests. 

Developmental: No data 
available. 

Reproductive: No data 
available. 

Mutagenicity: Negative 
results were seen in bacteria 
tests. 

GERAGHTY & MILLER, INC. 



• • Table S-3. Toxicity Summaries for Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

Phenols and Cresols 

2-Methylphenol 

3-Methylphenol 

Footnotes appear on page 10. 

Acute Toxicity Summary 

Critical Effects: Respira- · 
tory irritation, methemo
globin. 

Critical Effects: Respira
tory irritation, mouth and 
throat bums after ingestion, 
methemoglobin. 

Chronic Toxicity Summary 

Critical Effects: Fatty liver 
degeneration, renal failure. 

Data Summary: The oral 
RID is based on a LOAEL 
of 150 mg/kg/day in which 
rats had a decrease in body 
weight and neurotoxicity. 

Critical Effects: Fatty liver 
degeneration, renal tubular 
degeneration. 

Data Summary: The oral 
RID is a result of a 90-day 
neurotoxicity study in rats. 
A LOAEL of ISO 
mg/kg/day was established. 

Cancer Potential 

Class C; possible human 
carcinogen. 

Class C; possible human 
carcinogen. This is based 
on an increase in skin 
papillomas in mice. 

.Other 

Developmental: Slight 
fetal malformations were 
seen in mice at 100 
mg/kg/day •. 

Reproductive: 
available. 

No data 

Mutagenicity: Chromo
somal aberrations were seen 
in Chinese hamster ovary 
cells. 

Developmental: Minor 
skeletal variations were seen 
with mice. 

Reproductive: No 
reproductive effects were 
seen in animals. 

Mutagenicity: Sister 
chromatid exchange and 
chromosomal aberrations 
were seen in mice. 

GERAGHTY & MILLER. INC. 
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• • Table S-3. Toxicity Summaries for Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

4-Methylphenol 

Pentachlorophenol 

Footnotes appear on page 10. 

NC09006\1 421 SWP\03Doc93. 

Acute Toxicity Summary 

Critical Effects: Skin, eye 
irritation, abdominal pain, 
vomiting, methemoglobin, 
unconsciousness, incoord
ination, tremors. 

Critical Effects: Tachy
cardia, toxic myocarditis, 
jaundice, tremors. 

Chronic Toxicity Summary 

Critical Effects: Fatty liver 
degeneration, renal tubular 
degeneration. 

Data Summary: The RID 
is based on a rat study in 
which a NOAEL of 50 
mg/kg/day was determined. 

Critical Effects: Bron
chitis, nausea, vomiting, 
hemolytic anemia, renal 
dysfunction. 

Data Summary: The oral 
RID is based on a NOAEL 
of 3 mg/kg/day in rats. 

Cancer Potential 

Class C; possible human 
carcinogen. 

Class B2; probable human 
carcinogen. Tumors in the 
liver, hemangiosarcomas, 
and pheochromocytomas 
were seen in mice. 

Other 

Developmental: At 
maternal toxic dose levels 
fetotoxicity was seen in rats. 

Reproductive: 
available. 

No data 

Mutagenicity: Chromo
somal aberrations were seen 
in Chinese hamster ovary 
cells. 

Developmental: Delayed 
ossification of skulls were 
seen in rats. 

Reproductive: 
available. 

No data 

Mutagenicity: Chromo
somal aberrations were seen 
in Chinese hamster ovary 
cells. · 

GERAGHTY & MlLLER, INC. 
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• • Table S-3. Toxicity Summaries for Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

Phenol 

2,4,5-Trichlorophenol 

Footnotes appear on page 10. 

NCXIIIOOIS\1421 SWP'D3Doc93 

Acute Toxicity Summary 

Critical Effects: Diarrhea, 
mouth sores. 

Critical Effects: No data 
available. 

Chronic Toxicity Summary 

Critical Effects: Cardiac 
arrhythmias, dermal 
necrosis. 

Data Summary: The oral 
RID is based on a NOAEL 
of 60 mg/kg/day in a rat 
study. 

Critical Effects: 
Hepatoxicity and kidney 
effects. 

Data Summary: The RID 
is based on a rat study in 
which a NOAEL of 100 
mg/kg/day was reported. 

Cancer Potential 

Class D; inadequate 
evidence of carcinogenicity. 

Class D; inadequate 
evidence of carcinogenicity. 

Other 

Developmental: Various 
skeletal anomalies were seen 
in mice pups. 

Reproductive: 
available. 

No data 

Mutagenicity: Chromo
somal aberrations were seen 
in the spermatozoa of mice. 

Developmental: No data 
available: 

Reproductive: 
available. 

No data 

Mutagenicity: Negative 
results in various Salmonella 
tests. 

GERAGHTY & MILLER, IN~. 



• • Table S-3. Toxicity Summaries for Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

Inorganics 

Arsenic 

Chromium 

Footnotes appear on page 10. 

NC0900c511421 SWNI3Doc93 

Acute Toxicity Summary 

Critical Effects: Gastro
intestinal disturbances 
(nausea, diarrhea, abdominal 
pain), cardiac arrhythmias, 
vomiting, and vertigo; 
moderately toxic. 

Comments: When arsenic 
is heated or comes in 
contact with acids, it emits 
highly toxic fumes. 
Toxicity varies depending 
on the form. 

Critical Effects: Derma
titis, respiratory irritation, 
renal tubular necrosis. 

Comments: To.xicity 
de{>ends on valence form, 
with Chromium VI exerting 
more toxicity. 

Chronic Toxicity Summary 

Critical Effects: Polyneuro
pathies (both motor and 
sensory in the extremities), 
anorexia, hyperpigmenta
tion, hepatitis, anemia. 

Data Summary: The oral 
RID is based on a human 
epidemiological study in 
which a NOAEL of 1 
pg/kg/day was determined. 

Comments: Arsenic 
accumulates in hair and 
nails. This can be a useful 
indicator of chronic toxicity. 

Critical Effects: Ulceration 
of the nasal cavity, eczema. 

Data Summary: The RID 
was based on a 1-year study 
in rats. This was based on . 
a NOAEL of 2.4 
mg/kg/day. 

Cancer Potential 

Class A; human carcinogen 
via inhalation. This is based 
on human epidemiological 
data from smelter workers. 
It is also a known 
carcinogen by the oral 
route. 

Class A; human carcinogen 
for inhalation exposure. 
The cancer slope factor is a 
result of human epidemio
logical data showing an 
increase in lung cancer. 

Other 

Developmental: Increases 
in spontaneous abortions 
were seen in women living 
near smelter plants. 

Reproductive: Noevidence 
suggesting toxicity. 

Mutagenicity: Chromo
somal aberrations in humans 
and laboratory animals. 

Developmental: None 
observed. 

Reproductive: None 
observed. 

Mutagenicity: Positive 
results in human red blood 
cells, Chinese hamster cells, 
and bacteria tests for 
Chromium VI. 
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• • Table S-3. Toxicity Summaries for Constituents of Concern, Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

Copper 

Acute Toxicity Summary 

Critical Effects: Metal 
fume fever, gastritis, 
discoloration of skin and 
hair. 

ChronicToxicitySummary Cancer Potential 

Critical Effects: Anemia. Class D; inadequate 
evidence of carcinogenicity. 

Data Summary: The 
current drinking-water 
standard of 1.3 mg/L is 
used as a surrogate for the 
oral RID, as stated in IRIS. 

Other 

Developmental: Increases 
in fetal mortality were seen 
in both mice and niinks. 

Reproductive: In a rat 
study, increases in rat 
weights were seen. Sexual 
impotence was seen in 
factory workers. 

Mutagenicity: No data 
available. 

References: ATSDR Toxicological Profiles; Genetic Activity Program (GAP), 1991; Gosset and Bricker, 1990; Goyer, 1991; IRIS, 1993; Sax and Lewis, 
1989; USEPA, 1992a. 

Toxicity information was not available for acenaphthylene; benzo{g,h,i)perylene; chrysene; 2,4-dimethylphenol; indeno(1,2,3-c,d)pyrene; 1-methylnaphthalene; 
2-methylnaphthalene; and tetrachlorophenol. 

CNS 
LOAEL 
mglkg 
mg/kg/day 
mg/L 
mg/m3 

Central nervous system. 
Lowest observed adverse effect level. 
Milligrams per kilogram. 
Milligrams per kilogram per day. 
Milligrams per liter. 
Milligrams per cubic meter. 

NOAEL 
PAHs 
ppm 
RfC 
RID 
~tglkg/day 

No observed adverse effect level. 
Polycyclic aromatic hydrocarbons. 
Parts per million. 
Reference concentration. 
Reference dose. 
Micrograms per kilogram per day. 

GERAGHTY & MILLER, INC. 
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Table 5-4. Dermal and Oral Absorption Efficiencies 'for Constituents of Concern, Southern Wood 
Piedmont, Wilmington, North Carolina .. 

Absorption Efficiencies 
Constituents Dermal Oral 

PARs 0.03 a 0.85 a 

Phenols and Cresols 
m-Cresol 0.10 b 0.84 c 
o-Cresol 0.10 b 0.84 c 
p-Cresol 0.10. b 0.84 ·C 

2,4-Dimethylphenol 0.10 b 1.00 d 
Pentachlorophenol 0.50 e 0.9 e 
Phenol 0.80 f 0.95 f 
2,3,4,6-Tetrachlorophenol 0.10 b 1.00 d 
2,4,5-Trichlorophenol 0.10 b 1.00 d 
2,4,6-Trichlorophenol 0.10 b 1.00 d 

Inorganics 
Arsenic 0.01 a 0.95 g 
Chromium 0.01 a 0.02 h 
Copper 0.01 a 0.60 

a ATSDR (1990a). 
b Ryan et al. (1987). 
c ATSDR (1990b). 
d Assumed. 
e ATSDR (1992). 

f ATSDR (1988). 
g ATSDR (1991a). 
h ATSDR (1991b). 

ATSDR (1989b) • 

Doc. 1421\S.o4RPOR.XLS\KK: 12/3/93 
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Table 5-5. Adjusted Toxicity Values Used to Assess Dermal Exposure for Constituents of Concern, Southern Wood Piedmont, 
Wilmington, North Carolina. 

Oral 
RfDo , CSFo Absorption Reference RID a CSFa 

Constituent ~mglkg/da:l:2 (kg-day/mg) Efficiency (mglkg/da:l:2 (kg-day/mg) 
Subchronic Chronic Subchronic Chronic 

PAHs 
Acenaphthene 6.0E-Ol 6.0E-02 NC 0.85 a 5:1E-Ol 5.1E-02 NC 
Acenanphthylene 3.0E-Ol 3.0E-02 NC 0.85 a 2.6E-Ol 2.6E-02 NC 
Anthracene 3.0E+OO 3.0E-Ol NC 0.85 a 2.6E+OO 2.6E-Ol NC 
Benzo(g,h,i)perylene 3.0E-Ol 3.0E-02 NC 0.85 a 2.6E-Ol 2.6E-02 NC 
1, !-Biphenyl 5.0E-02 5.0E-02 NC 0.85 a 4.3E-02 4.3E-02 NC 
Dibenzofuran 3.0E-Ol 3.0E-02 NC 0.85 a 2.6E-Ol 2.6E-02 NC 
Fluoranthene 4.0E-Ol 4.0E-02 NC 0.85 a 3.4E-Ol 3.4E-02 NC 
Fluorene 4.0E-Ol 4.0E-02 NC 0.85 a 3.4E-Ol 3.4E-02 NC 
1-Methylnaphthalene 3.0E-Ol 3.0E-02 NC 0.85 a 2.6E-Ol 2.6E-02 NC 
2-Methylnaphthalene 3.0E-Ol 3.0E-02 NC 0.85 a 2.6E-OI 2.6E-02 NC 
Naphthalene 4.0E-02 4.0E-02 NC 0.85 a 3.4E-02 3.4E-02 NC 
Phenanthrene 3.0E-Ol 3.0E-02 NC 0.85 a 2.6E-Ol 2.6E-02 NC 
Pyrene 3.0E-Ol 3.0E-02 NC 0.85 a 2.6E-Ol 2.6E-02 NC 

Phenols and Cresots 
m-Cresol 5.0E-Ol 5.0E-02 NA 0.84 b 4.2E-Ol 4.2E-02 NA 
a-Cresol 5.0E-01 5.0E-02 NA 0.84 b 4.2E-01 4.2E-02 NA 
p-Cresol 5.0E-01 5.0E-02 NA 0.84 b 4.2E-01 4.2E-02. NA 
2,4-Dimethylphenol 2.0E-01 2.0E-02 NC 1.00 c 2.0E-Ol 2;0E-02 NC 
Pentachlorophenol 3.0E-02 3.0E-02 1.2E-01 0.90 d 2.7E-02 2.7E-02 1.3E-Ol 
Phenol 6.0E-01 6.0E-01 NC 0.95 e 5.7E-01 5.7E-Ol NC 
2,3,4,6-Tetrachlorophenol 3.0E-01 3.0E-02 NC 1.00 c 3.0E-Ol 3.0E-02 NC 
2,4,5-Trichlorophenol l.OE+OO l.OE-01 NC 1.00 c l.OE+OO l.OE-01 NC 
2,4,6-Trichlorophenot NA NA l.lE-02 1.00 c NA NA 1.1E-02 

Jnorganics 
Arsenic 3.0E-04 3.0E-04 1.75E+OO 0.95 . f 2.9E-04 2.9E-04 I.SE+OO 
Chromium VI 2.0E-02 5.0E-03 NAP 0.02 g 4.0E-04 I.OE-04 NAP 
Copper 3.7E-02 3.7E-02 NAP 0.60 h 2.2E-Oi 2.2E-02 NAP 

Footnotes appear on page 2. 
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• • Table 5-S. Adjusted Toxicity Values Used to Assess Dermal Exposure for Constituents of Concern, Southern Wood Piedmont, 
Wilmington, North Carolina. 

a ATSDR (1990a). e ATSDR (1988). 
b ATSDR (1990b). f ATSDR (19913). 
c Assumed. g ATSDR (I99lb). 
d ATSDR (1992). h ATSDR (1989b). 

CSFa Adjusted cancer slope factor. NAP Not applicable. 
CSFo Oral cancer slope factor. NC Non-carcinogen. 
kg-day/mg Kilograms-day per milligram. RID a Adjusted reference dose. 
mg/kg/day Milligrams per kilogram per day. RfDo Oral reference dose. 
NA Not available. 

.2of2 

Doc. 1421\S-OSRLAN.XLS\DRB: 12/3/93 GERAGHTY & MILLER, INC. 



L.l 

• 

• 

• 

Table S-6. Calculated Benzo(a)pyrene Equivalents for Carcinogenic Polycyclic Aromatic Hydrocarbons, 
Southern Wood Piedmont, Wilniington. North Carolina. 

Constituents 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo (b,k)fluoranthene 
Cluysene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-c,d)pyrene 

TEF [a] 

0.1 
1.0 
0.1 

0.01 
1.0 
0.1 

All concentrations reported in milligrams per kilogram (mglkg). 
[a] USEPA, 1992b. 
[b) EPC x TEF. 

EPC 

29 
22 
so 
37 
4.3 
10 

152 

EPC Exposure point concentration for constituents of concern (Table 3-3). 
TEF Toxicity equivalency factor. 
B(a)P Benzo(a)pyrene . 

Doc.1421 \S-06POR.XLS\DRB\ 12/3/93 2:08PM 
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B(a)P Equivalent [b) 

2.9 
22 
5 

0.37 
4.3 
1 

36 



I 

• 

• 

• 

Table6-1. Exposure Parameters Used to Assess Risk to Receptors, Southern Wood Piedmont, 
Wilmington, North Carolina • 

Parameters 

APcarc (daysnifetime) 

APnon (days/lifetime) 

BR (m'Jhour) 

BW(kg) 

ED (weeks) 

EF (days/week) 

ET (hours/day) 

IR (mg/day) 

SAR (mg/cm2-day) 

SSA (cm2) 

a USEPA, 1991a. 
b Professional judgment. 
c USEPA,l992c. 
d USEPA, 1989c. 

APcarc Carcinogenic averaging period. 
APnon Non-carcinogenic averaging period. 
BR Breathing rate. 
BW Body weight. 
cm2 Square centimeters. 
ED Exposure duration. 
EF Exposure frequency. 
ET Exposure time. 
IR Incidental ingestion rate. 

Doc.142l/6-0IPOR.XLS/drb: 1213/93 

Site 
Construction 

Worker 

25,550 

91 

2.5 

70 

13 

6 

8 

480 

1 

2,940 

GERAGHTY & MILLER, INC. 

kg 
L 
m 
m' 
mg 
SAR 
sec 
SSA 
yr 

Reference 

a 

a 

a 

a 

b 

b 

a 

a 

c 

d 

Kilograms. 
Liter. 
Meters. 
Cubic meters. 
Milligrams. 
Soil adherence rate. 
Seconds. 
Skin surface area. 
Year. 
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Table 6-2. Equations and Sample Calculations for Incidental Ingestion of Soil, Southern Wood Piedmont, 
Wilmington, North Carolina • 

Equation definitions: 

ADI or == C, x IR x EF x ED x UC 
BWxAP LADI 

HQ 

ELCR 

where: 

ADI 
AP 
BW 
c. 

CSFO 
ED 
EF 
ELCR 
HQ 
IR 
LADI 
RIDo 
uc 

== (ADIIRIDJ 

== (LADI x CSFJ 

Average daily intake (mg/kg/day). 
Averaging period (daysnifetime). 
Body weight (kg). 
Constituent concentration in the soil (mg/kg} (lesser of 95 percent upper confidence limit on the 
arithmetic average or maximum concentration). 
Cancer slope factor for oral exposure (mg/kg/day)·1• 

Exposure duration (years). 
Exposure frequency (days/year). 
Excess lifetime cancer risk (unitless). 
Hazard quotient (unitless). 
Incidental ingestion rate for soil (mg/day). 
Lifetime average daily intake (mg/kg/day). 
Reference dose for oral exposure (mg/kg/day) . 
Unit conversion 1 (1~ kg/mg). 

Sample calculation - dibenzo(a.h)anthracene. cancer effects: 

LADI == (4.3 mg/kg) x (480 mg/day) x (6 days/week) x (13 weeks) x (10~ kg/mg) 
(70 kg} x (25,550 days} 

== 9.0 x l(tl mg/kg-day 

ELCR == 9.0 x l(tl mg/kg-day x 7.3 (mg/kg/day}·1 

== 6,6 X 10"7 

. Sample calculation - pyrene, non-cancer effects: 

ADI == (110 mg/kg) x (480 mg/day) x (6 days/week) x (13 weeks) x (10~ kg/mg) 
(70 kg) x (91 days) 

HQ 

== 6.5 x lo-t mg/kg/day 

== 6.5 x to-t mg/kg/day 
0.3 mg/kg/day 

= 0.002 

NC0900611421.,.,t3Doc93 GERAGHTY & MILLER, INC. 
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Table 6-3. Equations and Sample Calculations for Dennal Contact with Soil, Southern Wood Piedmont, 
Wilmington, North Carolina . 

Equation defmitions: 

ADler 
LADI 

HQ 

ELCR 

where: 

ABS 
ADI 
AP 
BW 
c. 

CSF. 
ED 
. EF 
ELCR 
HQ 
LADI 
RID. 
SAR 
SSA 
uc 

= C. x SSA x SAR x ABS x EF x ED x UC 
BWxAP 

= (ADI/RfD.) 

= (LADI x CSF.) 

Dermal absorption efficiency, constituent-specific. 
Average daily intake (mg/kg/day). 
Averaging period (days/lifetime). 
Body weight (kg). 
Constituent concentration in the soil (mg/kg) (lesser of 95 percent upper confidence limit on the 
arithmetic average or maximum concentration). . 
Cancer slope factor for dennal exp<)sure, adjusted to an absorbed dose (mg/kg/day)·1• 

Exposure duration (years) . 
Exposure frequency (days/year). 
Excess lifetime cancer risk (unitless). 
Hazard quotient (unitless). 
Lifetime average daily intake (mg/kg/day). 
Reference dose adjusted to an absorbed dose (mg/kg/day) • 
Soil adherence rate (1 mg/cm2-day). 
Exposed skin surface area (em~. 
Unit conversion (10~ kg/mg). 

Sample calculation - pentachlorophenol. cancer effects: 

LADI = (23 mg/kg) x (2,940 cm2) x (1 mg/cm2-day) x (0.5) x (6 days/week) x (13 weeks) x (10~ kg/mg) 
(70 kg) x (25,550 days) 

= 1.5 x 1~ mg/kg-day 

ELCR = 1.5 x 1~ mg/kg-day x 0.13 (mg/kg/day)·1 

= 1.9 X 10'7 

Sample calculation - pyrene, non-cancer effects: 

ADI = (110 mg/kg) x (2.940 cm2) x (1 mg/cm2-day) x (0.03) x (6 days/week) x (13 weeks) x (1~ kg/mg) 
(70 kg) x (91 days) 

= 1.2 x 1Q-4 mg/kg/day 

HQ = 1.2 x lQ-4 mg/kg/day 
2.6 x 10·• mg/kg/day 

= 4.6 X 1Q-4 

N019006/1421..-pi3Doc93 GERAGHTY & MILLER, INC. r. ... 
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Table 6-4. Equations and Sample Calculations for Inhalation of Fugitive Dust, Southern Wood Piedmont; 
Wilmington, North Carolina. 

Equation definitions: 

ADior 
LADI 

HQ 

ELCR 

where: 

ADI 
AP 
BR 
BW 
c. 

CSF1 

ED 
EF 
ELCR 
ET 
HQ 
LADI 
PEF 
RfD1 

== C. X BR x ET x EF x ED . 
BWx APx PEF 

== (ADI;IRfDJ 

== (LADJ1 x CSFJ 

Average daily intake (mg/kg/day). 
Averaging period (daysnifetime). 
Breathing rate (nl'lhr). 
Body weight (kg). 
Constituent concentration in the Soil (mg/kg) (lesser of 95 percent upper confidence limit on the 
arithmetic average or maximum concentration). 
Cancer slope factor for inhalation exposure (mg/kg/day)·'. 
Exposure duration (years). 
Exposure frequency (days/year). 
Excess lifetime cancer risk (unitless) . 
Exposure time (hrs/day). 
Hazard quotient (unitless). 
Lifetime average daily intake (mg/kg/day). 
Particulate emission factor (2.0 x 109 m3/kg) 
Reference dose for inhalation exposu.re (mg/kg/day). 

Sample Calculation - benzo(a)pyrene: 

LADI = (22 mg/kg) x (2.5 m' hours) x (8 hours/day) x (6 days/week) x (13 weeks) 
(70 kg) x (25,550 days) x (2.0 x l<f m3/kg) 

== 9.6 x 10"12 mg/kg/day 

ELCR == 9.6 x 10"12 mg/kg/day x 6.1 (mg/kg/day)"1 

== 6 X 1()"11 

GERAGHTY & MILLER, INC.. 
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• ..• 1of2 -• Table 6-5. Site Construction Worker Exposure and Risk Estimates, Incidental Ingestion of Soil Based On Current Concentrations, 
Southern Wood Piedmont, Wilmington, North Carolina. 

EPC Intake {mglkg/da~~ Toxicit~ Values Risk Estimates 
Constituent (mg/kg) ADI LADI RID CSF HQ ELCR 

PAHs 
Acenaphthene 10 5.9E-OS NC 6.0E-01 NC 9.8E-OS 
Acenaphthylene. 3.7 2.2E-05 NC 3.0E-OI NC 7.2E-OS 
Anthracene 140 8.2E-04 NC 3.0E+00 NC 2.7E-04 
Benzo(a)anthracene 2.9 1.7E-OS 6.1E-08 NA 7.3E+OO 4.4E-07 
Benzo(a)pyrene 22 1.3E-04 4.6E-07 NA 7.3E+OO 3.4E-06 
Benzo(b,k)fluoranthene 5.0 2.9E-OS l.OE-07 NA 7.3E+OO 7.6E-07 
Benzo(g,h,i)perylene 8.9 5.2E-OS NC 3.0E-Ol NC 1.7E-04 
I, 1-Biphenyl 2.9 1.7E-OS NC S.OE-02 NC 3.4E-04 
carbazole 51 3.0E-04 l.IE-06 NA 2.0E-02 2.1E-08 
Cbrysene 0.37 2.2E-06 7.7E-09 NA 7.3E+00 5.7E:.08 
Dibenzo(a,h)anthracene 4.3 2.SE-OS 9.0E-08 NA 7.3E+00 6.6E-07 
Dibenzofuran 7.7 4.SE-05 NC 3.0E-OI NC l.SE-04 
Fluoranthene 98 S.SE-04 NC 4.0E-01 NC 1.4E-03 
Fluorene 19 l.IE-04 NC 4.0E-01 NC 2.8E-04 
Indeno( 1 ,2,3-c,d)pyrene · 1.0 5.9E-06 2.IE-08 NA 7.3E+OO I.SE-07 
1-Methylnaphthalene 3.5 2.1E-05 NC 3.0E-01 NC 6.9E-05 
2-Methylnaphthalene 6.4 3.8E-05 NC J.OE-01 NC 1.3E-04 
Naphthalene 5.4 3.2E-05 NC 4.0E-02 NC 7.9E-04 
Phenanthrene 42 2.5E-04 NC 3.0E-01 NC 8.2E-04 
Pyrene 110 6.5E-04 NC 3.0E-01 NC 2.2E-03 

Phenols and Cresols 
o-Cresol 0.039 2.3E-07 8.2E-10 5.0E-Ol NA 4.6E-07 
m,p-Cresol 0.099 5.8E-07 2.1E-09 5.0E-Ol NA 1.2E-06 
2,4-Dimethylphenol 0.48 2.8E-06 NC 2.0E-01 NC 1.4E-05 
Pentachlorophenol 23 1.4E-04 4.8E-07 3.0E-02 1.2E-01 4.5E-03 5.8E-08 
Phenol 1.9 l.lE-05 NC 6.0E-01 NC 1.9E-05 
Tetracblorophenol 1.8 l.IE-05 NC 3.0E-01 NC 3.SE-05 
Trichlorophenol 0.048 2.8E-07 l.OE-09 I.OE+OO l.lE-02 2.8E-07 1.1 E-ll 

Footnotes appear on page 2. 
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Table 6-5. Site Construction Worker Exposure and Risk Estimates, Incidental Ingestion of Soil Based On Current Concentrations, 
Southern Wood Piedmont, Wilmington, North Carolina. 

Constituent 

Inorganics 

Arsenic 

Chromium 
Copper 

ADI 
CSF 
ELCR 
EPC 
HI 
HQ 

EPC 
(mg/kg) 

21 

22 
68 

Average daily intake. 
Cancer slope factor. 
Excess lifetime cancer risk. 
Exposure point concentration .. 
Hazard index (sum of HQs). 
Hazard quotient. 

Intake (mg/kg/day) 
ADI LADI 

1.2E-04 
1.3E-04 

4.0E-04 

4.4E-07 
4.6E-07 

NC 

Toxicity Values Risk Estimates 
RID CSF HQ ELCR 

J.OE-04 1.75E+OO 
2.0E-Ol NAP 
3.7E-02 NC 

4.1E-Ol 

6.5E-04 
l.IE-02 

· HI 
0.4 

LADI Lifetime average daily intake. 
mg/kg Milligrams per kilogram. 

7.7E-07 

Total ELCR I 
6E-06 

mg/kg/day Milligrams per kilogram per day. 
NA Not available. 
NC Not evaluated as a carcinogen. 
RID Reference dose. 
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Table 6-6. Site Construction Worker Exposure and Risk Estimates, Dermal Contact with Soil Based on Current Concentrations, Southern Wood Piedm 
Wilmington, North Carolina. 

EPC Intake {m~lkg/da~) Toxicit~ Value Risk Estimates 
Constituent mg/kg ABS ADJ LADI RID CSF HQ ELCR 

PAHs 
Acenaphthene 10 0.03 1.1E-OS NC 5.1E-Ol NC 2.1E-OS 
Acenaphthylene 3.7 0.03 4.0E-06 NC 2.6E-01 NC 1.SE-OS 
Anthracene 140 0.03 l.SE-04 NC 2.6E+OO NC 5.8E-OS 
Benzo(a)anthracene 2.9 NAP NA NA NA NAP 
Benzo(a)pyrene 22 NAP NA NA NA NAP 
Benzo(b,k)fluoranthene 5.0 NAP NA NA NA NAP 
Benzo(g,h,i)perylene 8.9 0.03 9.6E-06 NC 2.6E...OI NC 3.7E-OS 
1,1-Biphenyl 2.9 0.03 3.1E-06 NC 4.3E...02 NC 7.3E...OS 
Carbazole 51 0.03 NA NA NA NAP 
Chrysene 0.37 NAP NA NA NA NAP 
Dibenzo(a,h)anthracene 4.3 NAP NA NA NA NAP 
Dibenzofuran 7.7 0.03 8.3E...06 NC 2.6E-OI NC 3.2E-OS 
Fluoranthene 98 0.03 1.1E-04 NC 3.4E+Ol NC 3.1E-06 
Fluorene 19 0.03 2.1E-OS NC 3.4E-Ol NC 6.0E-OS 
lndeno(1,2,3-c,d)pyrene 1.0 NAP NA NA NA NAP 
1-Methylnaphthalene 3.5 0.03 3.8E-06 NC 2.6E-01 NC l.SE-05 
2-Methylnaphthalene 6.4 0.03 6.9E-06 NC 2.6E-Ol NC 2.7E-OS 
Naphthalene 5.4 0.03 5.8E-06 NC 3.4E-02 NC 1.7E-04 
Phenanthrene 42 0.03 4.SE-OS NC 2.6E-Ol NC 1.7E-04 
Pyrene 110 0.03 1.2E-04 NC 2.6E-01 NC 4.6E-04 • 

Phenols and Cresols 
o-Cresol 0.039 0.10 1.4E-07 S.OE-10 4.2E-Ol NA 3.3E-07 
m,p-Cresol 0.099 0.10 3.6E-07 1.3E-09 4.2E-Ol NA 8.SE-07 
2,4:DimethyJphenol 0.48 0.10 1.7E-06 NC 2.0E-OI NC 8.6E-06 
Pentachlorophenol 23 0.50 4.1E...04 1.5E-06 2.7E-02 1.3E-OI I.SE-02 1.9E-07 
Phenol 1.9 0.80 S.SE...OS NC 5.7E-Ol NC 9.6E-OS 
Tetrachlorophenol 1.8 0.10 6.SE-06 NC 3.0E...OI NC 2.2E...OS 
Trichlorophenol 0.048 0.10 1.7E-07 6.2E-IO l.OE+OO . l.JE...()2 1.7E-07 6.8E-12 

Footnotes appear on page 2. 
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• • Table 6-6. Site Construction Worker Exposure and Risk Estimates, Dermal Contact with Soil Based on Current Concentrations, Southern Wood Piedm 
Wilmington, Nprth Carolina. 

Constituent 

In organics 
Arsenic 
Chromium 
Copper 

ABS 
ADI 
CSF 
ELCR 
EPC 
HI 
HQ 

EPC 
mg/kg 

21 
22 
68 

. Dermal absorption efficiency. 
Average daily intake. 
Cancer slope factor. 
Excess lifetime cancer risk. 
Exposure point concentration. 
Hazard index (sum of HQs). 
Hazard quotient. 

Doc.1421 \6-6RLAN.A"LS\DRB: 1213/93 

ABS 

0.01 
0.01 
0.01 

Intake (mg/kg/day) Toxicity Value Risk Estimates 
ADI LADI RID CSF HQ ELCR 

7.6E-06 2.7E-08 2.9E-04 1.8E+OO 2.6E-02 4.8E·08 
7.9E-06 2.8E-08 4.0E-04 NAP 2.0E-02 
2.4E-05 NC 2.2E-02 NC 1.1E-03 

HI Total ELCR I 
0.1 2E-07 

LAD I Lifetime average daily intake. 
mg/kg Milligrams per kilogram. 
mg/kg/day Milligrams per kilogram per day. 
NA Not available. 
NAP Not applicable. 
NC Not evaluated as a carcinogen. 
RID Reference dose. 
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Table 6-7. Site Construction Worker Exposure and Risk Estimates, Inhalation of Dust Based On Current Concentrations, Southern Wood 
Piedmont, Wilmington, North Carolina. 

EPC Intake~mslkstda~~· Toxicit~ Value Risk Estimates 
Constituent mglkg ADI LADI RID CSF HQ ELCR 

PAHs 
Acenaphthene 10 1.2E-09 NC NA NC 
Acenaphthylene 3.7 4.5E-10 NC NA NC 
Anthracene 140 1.7E-08 NC NA NC 
Benzo(a)anthracene 2.9 3.6E-10 1.3E-12 NA 6.1E+OO 7.7E-t2 
Benzo(a)pyrene 22 2.7E-09 9.6E-12 NA 6.1E+OO S.9E-11 
Benzo(b,k)fluoranthene s 6.1.E-10 2.2E-12 NA 6.1E+OO 1.3E-11 
Benzo(g,h,i)perylene 8.9 1.1E-09 ·Nc NA NC 
1, 1-Biphenyl . 2.9 3.6E-10 NC NA NC 
Carbazole 51 6.2E-09 2.2E-11 NA NA -
Chrysene 0.37 4.5E-11 1.6E-13 NA 6.1E+OO 9.8E-13 
Dibenzo(a,h)anthracene 4.3 5.3E-10 1.9E-12 NA 6.1E+OO 1.1E-11 
Dibenzofuran 7.7 9.4E-10 NC NA NC 
Fluoranthene 98 1.2E-08 NC NA NC 
Fluorene 19 2.3E-09 NC NA NC 
Indeno(1,2,3-c,d)pyrene 10 1.2E-09 4.4E-12 NA 6.1E+OO 2.7E-11 
1-Methylnaphthalene 3.5 4.3E-10 NC NA NC 
2-Methylnaphthalene 6.4 7.8E-10 NC NA NC 
Napthalene 5.4 6.6E-10 NC NA NC 
Phenanthrene 42 5.1E-09 NC NA NC 
Pyrene 110 1.3E-08 NC NA NC 

Phenols and Cresots 
o-Cresol 0.039 4.8E-12 1.7E-14 NA NA 
m,p-Cresol 0.099 1.2E-11 4.3E-14 NA NA 
2,4-0imethylphenol 0.48 5.9E-11 NC NA NC 
Pentachlorophenol 23 2.8E-09 l.OE-11 NA NA 
Phenol 1.9 2.3E-10 NC NA NC 
Tetrachlorophenol 1.8 2.2E-10 NC NA NC 
Tricbloropbenol 0.048 5.9E-12 2.1E-14 NA 1.1E~ 2.3E-16 

Footnotes appear on page 2. 
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• • Table 6-7. Site Construction Worker Exposure and Risk Estimates, Inhalation of Dust Based On Current Concentrations, Southern Wood 
Piedmont; Wilmington, North Carolina. 

Constituent 

• 
ADI 
CSF 
ELCR 
EPC 
HI 
HQ 
LADI 

EPC 
mg/kg 

Intake (mg/kg/day)"' · 
ADI LADI 

Toxicity Value 
RID CSF 

Based on predicted respirable dust concentration ofO.OOS mg/m' (Appendix A) . 
Average daily intake. m'lkg Cubic meters per kilogram. 
Inhalation cancer slope factor. mg/kg Milligrams per kilogram. 
Excess lifetime cancer risk. mg/kg/day Milligrams per kilogram per day. 
Exposure point concentration. NA Not available. 
Hazard index (sum of HQs). NC Not evaluated as a carcinogen. 
Hazard quotient. RID Inhalation reference dose. 
Lifetime average daily intake. 

Risk Estimates 
HQ ELCR 

.• 2of2 
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Table 7-1. Total Site Risks, Future Construction Worker, Southern Wood Piedmont,_ 
Wilmington, North Carolina. 

Receptor 

Ingestion 
Dermal contact 
Inhalation of dust 

ELCR 
HI 

Total 

Excess lifetime cancer risk. 
Hazard index. 
Reference doses unavailable . 

ELCR 

6x 1~ 
2 X 10"7 

1 X 10"9 

6 X 10-6 

GERAGHTY & MILLER. INC. 

HI 

0.4 
0.1 

0.5 

.r. •• 
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Plan View 

A B 
A B Soil Sampling Locations in 

Landfann Areas 1 and 2 

c Southern Wood Piedmont, 
c Wilmington 

D E 
D E 

I 
I , .. 

Cross-Sectional View 

I ~u 

1-3 feet Landfarmed Material ~ M 

: : : : : : : : 1: : ~~~s~~a~~ : :I: : : : : : : : :' L . . . . . . . . . . . . . . . . . s ............................ 

U Upper soil sample taken approximately 3" below landfarm surface. 

M Middle soil sample take~ midway through the landfanned materia1. 

L Lower soil sample taken within the bottom 6" of the landfarmed material. 

S Substrate sample taken approximately 6" below the base of the landfarmed 
material. 

~WGERAGHTY ,cr& MILLER. INC. 
E mironmental Services 

Soil Sampling Locations within the Landfann Areas at 
Southern Wood Piedmont's Former Wood-Treatment· 
Facility - Wilmington, North Carolina 
(Not to Scale) 

Figure 
2-3 
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Table A-1. Particulate Emission Factor Calcuhition, Southern Wood Piedmont, Wilmington, 
North Carolina. 

PEF = LS X V X DH X UC1 X UC2 
Ap ~~--~----~---=3-----0.036 X (1-G) X (Um/Ut) X F(x) 

where: 

Pru:gmet~r Definition Value 

A Area of contamination . 22,300 m2 

DH Diffusion height 2m 

F(x) Function dependent on Um/Ut (unitless) 0.0497 

G Fraction of vegetative cover 0 

LS Width of contaminated area 220m 

PEF Particulate emission factor 2 x 109 m3/kg 

UC1 Unit conversion 1 3,600 s/hr 

UC2 Unit conversion 2 1,000 g/kg 

Urn Mean annual wind speed 4.5 m/s 

Ut Equivalent threshold value of wind speed at 10 m 12.8 m/s 

v Wind speed in mixing zone 2.25 m/s 

calculation: 

PEF = 220m x 2.25 m/s x 2m x 3,600 s/hr x _______ l..;_,ooo_....;;;.g_/k....;;;.g_-=-----
22,300 m 2 0.036 X (4.5 m/s /12.8 m/s)3 X 0.0497 

2 x 109 m3/kg 

GERAGHTY & MILLER, INC. 
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NOTICE 

The policies set out in this document are intended solely as guidance: they are not final U.S. 
Environmental Protection Agency (EPA) actions. These policies are not intended. nor can they be relied 
upon. to create any rights enforceable by any party in litigation with the United States. EPA officials may 
decide to follow the guidance provided in this document. or to act at variance with the guidance. based on an 
analysis of speci~c site circumstances. The Agency also reserves the right to change this guidance at any time 
without public notice. -

This guidance is based on policies in the Final Rule of the National Oil and Hazardous Substances 
Pollution Contingency Plan {NCP), which was published on March 8. 1990 (55 Ftderal Rtgister 8666). The 
NCP should be considered the authoritative source. 
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Term 

Applicable or Relevant and 
Appropriate Requirements 
(ARARs) 

Cancer Risk 

Conceptual Site Model 

Exposure Parameters 

Exposure Pathway 

E."<posure Point 

Exposure Route .. 

Final Remt:t.liation U:vels 

... ·-··-· .... ·- .. ···--·- . ··----- . 

DEFINITIONS 

Definition 

.·Applicable· requirements are those clean-up standards. standards 
of control. and other substantive environmental protection 
requirements. criteria. or limitations promulgated under federal or 
state law that specifically address a hazardous substance. pollutant. 
contaminant. remedial action. location, or other circumstance at a 
Comprehensive Environmental Response •. Compensation. and 
Liability Act (CERCLA) site. ·Relevant and appropriate" 
requirements are those clean-up standards which. while not 
•applicable• at a CERCLA site. address problems or situations 
sufficiently similar to those encountered at the CERCLA site that 
their use is well-suited to the particular site. ARARs can be action
specific. location-specific. or chemical-specific. 

Incremental probability of an individual's developing cancer over a 
lifetime as a result of exposure to a potential carcinogen. 

A •model• of a site developed at scoping using readily available ' 
information. Used to identify all potential or suspected sources or 
contamination, types and Concentrations of contaminants detected 
at the site, potentially contaminated media, and potential exposure 
pathways, including receptors. This model is also known as 
•conceptual evaluation model•. 

Variables used in the calculation of intake (e.g., exposure duration, 
inhalation rate, average body weight). 

The course a chemical or physical agent takes from a source to an 
exposed organism. An exposure pathway describes a unique 
mechanism by which an individual or population is exposed to 
chemicals or physical agents at or. originating from a site. Each 
exposure pathway includes a source or release from a source. an 
exposure point. and an exposure route. If the e:'<posure point differs 
from the source, a transport/exposure medium (e.g., :~ir) or media 
(in cases of intermedia transfer) also would be indicated. 

A location of potential contact between an organism a·nd a chemical 
or physical agent. 

The way a chemical or physical agent comes in contact with :~n 

organism (i.e .• by ingestion, inhalation, dermal contact). 

Chemical-spedfic clean-up levels that are "c.Jocumented in the 
Record of Decision (ROD). They may differ from preliminary 
remediation goals (PRGs) because of modifications resulting from 
consideration of various uncertainties. technical and c!."<posure 
factors. as well as all nine selection-of-remedy criteria outlined in 
the National Oil and Hazardous Substances Pollution Contingem.:y 
Plan(NCP~ . 
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Term 

Hazard Index (HI) 

Hazard Quotient (HQ) 

·umiting• Chemical(s) 

Preliminary Remediation Goals 
(PROs) 

Quantitation Limit (QL) 

Reference Dose (RID) 

Risk-based PROs 

Slope Factor (SF) 

Target Risk 

DEFINITIONS (Continued) 

Definition 

The sum of twO or r:nore hazard quotients-for multiple substances 
and/or multiple exposure pathways. 

The ratio of a single substance exposure level over a specified time 
period to a reference dose for that substance derived from a similar 
exposure period. 

Chemical(s) that are the last to be removed (or treated) from a 
medium by a given technology. In theory. the cumulative residual 
risk for a medium may approximately equal the risk associated with 
the limiting chemical(s). · · 

Initial clean-up goals that (1) are protective of human health and 
the environment and (2) comply with ARARs. They are developed 
early in the process based on readily available information and are 
modified to reflect results of the baseline risk assessmenL They 
also are used during analysis of remedial alternatives in the' 
remedial investigation/feasibility study (RI/FS). 

The lowest level at which a chemical can be accurately and 
reproducibly quantitated. Usually equal to the method detection 
limit multiplied by a factor of three to five. but varies for different 
chemicals and different samples. 

The Agency•s preferred toxicity value for evaluating potential 
noncarcinogenic effectS in humans resulting from contaminant 
exposures at CERCLA sites. (See RAGS/HHEM Pan A for a 
discussion of different kinds of reference doses and reference 
concentrations.) 

Concentration levels set at seeping for individual chemicals that 
correspond to a specific cancer risk level of lO...s or an HQJHI of 1. 
They are generally selected when ARARs are not available. 

A plausible upper-bound estimate of the probability of a response 
per unit intake of a chemical over a lifetime. The slope factor is · 
used to estimate an upper-bound probability of an individuars 
developing cancer as a result of a lifetime of exposure to a 
particular level of :1 potential carcinogen. 

A value that is combined with exposure and toxicity information tn. 
calculate a risk-based concentr.uion (e.g .• PRO). For carcinogenic 
effects. the tareet risk is a cancer risk of 10-6. For noncarcino!!enic 
effects. the target risk is a hazard quotient of 1. · • · 
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Acronyro/ 

Abbreviation 

ARA.Rs 

CAA 

CERCLA 

CFR 

CWA 

EAG 

ECAO 

EF 

EPA 

• FWQC 

HEAST 

HHEM 

HI 

HQ 

HRS 

IRIS 

LLW 

~CL 

MCLG 

NCP 

:-.!PL 

OSWER 

• OERR 

ACRONYMS/ABBREVIATIONS 

Definition 

Applicable or Relevant and Appropriate Requirements 

Clean Air Act 

Comprehensive Environmental Response. Compensation. and Uability Act 

Code or Federal Regulations 

Oean Water Act · 

Exposure Assessment Group 

Environmental Criteria and Assessment Office 
Superfund Health Risk Technical Suppon Center 

Exposure Frequency 

U.S. Environmental Protection Agency 

Federal4Water Quality Criteria 

Health Effects Assessment Summary Tables 

Human Health Evaluation Manual 

Hazard Index 

Hazard Quotient 

Hazard Ranking System 

Integrated Risk Information System 

Low-level Radioactive Waste 

Maximum Contaminant Le\·el 

Maximum CQntaminant Level Goat 

National Oil and Hazardous Substances Pollution Contingenc;y Plan 

National Priorities List 

Office or Solid Waste and Emergem:y Response 

Office of Ernergenc.."Y and Remedial Response 

-ix-
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• ACRONYMS/ABBREVIATIONS (Continued) 

Acronyms/ 
Abbreviation Definition 

PAJSI Preliminary Assessment/Site Inspection 

PEF Paniculare Emission Factor 

PRG Preliminary Remediation Goal 

RAGS Risk Assessment Guidance for Superfund 

RCRA Resource Conservation and Recovery Act 

RfC Reference Concentration 

RID Reference Dose 

RIJFS Remedial Investigation/Feasibility Study 

RME Reasonable Maximum EXposure 

ROD Record of Decision 

• RPM Remedial Project Manager 

SARA Superfund Amendments and Reauthorization Act 

SDWA Safe Drinking Water Act 

SF Slope Factor 

TR· ·Target Risk 

VF Volatilization Factor 

WQS State Water Quality Standards 

..: • 
·X· 
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A chemical-spedfic value for VF is used in the -
standard default equations (Equations (6). (6 '), 
(7), and (7.) in Section 3.2.2) and is !Jeveloped in 
Equation (8). The VF value calculated using 
Equation (8) has been developed for specific use in 
the other equations in this guidance: it may not be 
applicable in other technical contextS. Equation 
(8) lists the standard default parameters for 
calculating VF. If site-specific information is 
available, Equation (8) may be modified to 
calculate a VF that is more appropriate for the 
particular site. Supporting references should be 
consulted when substituting site-specific data to 
ensure that the model and specific parameters can 
be :~ppropriately applied to the given site. 

3.3.2 PARTICUL\ TE EMISSION FACTOR 

The particulate emission factor (PEF} relates 
the contaminant concentration in soil with the 
concentration of respirable particles (PM 10} in the 
air due to fugitive dust emissions from surface 
contamination sites.- Th~s relationship is derived 
by Cowherd (1985) for a rapid assessment 
procedure applicable to a typical hazardous waste 
site where the surface contamination provides a 
relatively continuous and constant potc:ntial for 
emission over an extended period of time (e.g .• 
years). The particulate emissions from 
contaminated sites are due to wind erosion and, 
therefore. depend on the erodibility of the surface 

SOlL-TO-AJR VOLATILIZATION FACTOR 

VF (m~/kg) = rLS :\': V x DHl 
A 

where: 

= 

(2 X Dei X E X ~ X to·J kg/g) 
($) 

Standard default parameter values that can be used to reduce Equation (8) are listCcl below. These represent "typieo~r 
\'a lues as identified in a number of sources. For example. when site-specific values are not available, the: lenl!th of a 
side of the contaminated nrea (LS) is assumed to be 45 m: this is based on a contaminated area of O_'l acr~ which 
approximates the size of an average residential lot. The •typical• values LS, DH, and ~are from EPA 1986. 1)-pic::~r 
values for E. OC. and p1 are from EPA 1984, EPA 1988b, and EPA 1988f. Site-specific data should be sub!o;tituted 
for the default valuel> listed below wherever possible. Standard values for chemical-specific D;. H, and K,. can be 
obtained by Cctlling the Superfund Health Risk Technical Suppon Center. 

Pam meter 

VF 
LS 
v 
DH 
A 

Dli 
E 
K ... 

P. 
T 
D; 
H 
K~ 
K..., 
oc 

Definition (units} 

volatilization factor (m3Jtg) 
length of side of contaminated area (m) 
wind speed in mixing zone (nl."S) 
ditTusion height (m) 
nre:~ of contamination (em!) 
effective diffusivity (cm!/s) 
rrue soil porosity (unitless) 
soil/air panition coerticient (g ~il!cm~ air) 

rruc soil density or panicuL11e den.o;ity (g.:cm') 
exposure inrerval (s) 
moll!cular diffusivitv (cm:,'S) 
H~nl"\··s law constant (atm-m~.mol) 
sotl·\\ater panirion coeiticient (cm-'·g) 
or~<mic .:arbon p:~nition coeflicient (cm-'tg) 
\Jrg<mic c:lrbon ~"Untent or soil ( frnctitlO) 

~5 m 
2.25 m/s 
2m 
20,250,000 em: 
D; X f!lJ~ 
0.35 
(HiK,) x ~ 1. where .! I L'i a units 

conversion fnctor 
2.65 g.tcm3 

7.9 X 10" S 

chemical-speafic 
chc:mic:al-speCllic 
chemical-specitic. or K..., x OC 
chemical-specilic 
site-.specitic. or 0.01 
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material The equation presented below. Equation 
(9), is representative of a surface with •unlimited 
erosion potential: which is characterized by bare 
surfaces of finely divided material such as sandy 
agricultural soil with a large number (unlimited 
reservoir•) of erodible panicles. Such surfaces 
erode at low wind speeds, and paniculate emissio~ 
rates are relatively time-independent at a given 
wind speed. 

This model was selected for use in 
RAGS/HHEM Pan B because it represents a 
conservative estimate for intake of paniculates: it 
is used to derive Equations (6) and (7) in Section 
3.22 . 

Using the default parameter values gi ... en in . 
the box for Equation (9). the default PEF is equal 
to 4.63 x 109 m3/kg. The default values necessarv 
to calculate the nux rate for an •unlimited 
reservoir• surface (i.e.. G. ~m· U1• and F(x)) are 
provided by Cowherd (1985), and the remaining 
default values (i.e., for LS. V. and DH) are· 
•typical• values (EPA 1986). If site-specific 
information is available. Equation (9) may be 

.modified to calculate .a PEF that is more 
appropriate for the panicular site. Again. the 
original reference should be consulted when 
substituting site-specific data . to ensure 
applicability of the model to specific site 
conditions. 

PARTICUUTE EMISSION fACTOR 

PEF (m~,'lcg) = LS ,; V x DH x 3600 slhr 
A 

where: 

Parameter Definition {units) 

paniculate emission factor (m3/kg) 
width of contaminated area (m) 
wind speed in mixing zone (mls) 
diffusion height (m) 
area of contamination (ml) 
respirable fraction (gtml-hr) 

PEF 
I.S 
v 
DH 
A 
0.036 
G 
U., 
u, 

fraction or vegetative cover (unitless) 
mean annual wind speed (mJs) 
equivalem threshold value of wind speed 

at 10m (mls) 
F(x) function dependent 00 u.,ru, (unit1ess) 

3.4 CALCULATION AND 
PRESENTATION OF RISK
BASED P~Gs 

The equations presented in this chapter can be 
used to calculate risk-based PRGs for both 
carcinogenic and noncarcinogenic effects. If both 
a carcinoeenic and a noncarcino2enic risk-based 
PRG are calculated for a particular chemical. then 

~'' 

X 1000 g/k!! (9) 
0.036 x (1-G) x (UJUi .x F(x) 

~.63 x 109 m3/k:g 
45 m 
2.25 mJs 
2m 
2025 m1 

0.036 gtm!.hr 
0 
.s.s m/S 
12.8 mis 

0.0497 (determined using Cowherd 1985) 

the lower ·of the two wlues is considered the 
appropriate risk-based PRG for anv l!iven 
contaminant. The case-study box below illustrates 
a calculation of a risk-based PRG. A summary 
table- such as that in the final case-study boic
should be developed to present·both the risli:-bnsed 
PRGs and the ARAR-based PRGs. 'The t3ble 
should be labeled as to whether it presents the 
concentrations that were developed during sea ping 
or after the baseline risk assessmenL 
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State of North Carolina . G -p~ M RALEIGH 
Department of Environment, Health, and Natural Resources 

512 North Salisbury Street • Raleigh, North Carolina 27604 

James R Hunt, Jr., Governor 

Mr. Adam Ayers 
Geraghty & Miller, Inc. 
CrossPointe II 

April 20, 1993 

2840 Plaza Place, suite 350 
Raleigh, NC 27612 

Jonathan R Howes, Secretary 

SUBJECT: Rare, Threatened, and Endangered Species -- Wilmington 

Dear Mr. Ayers: 

The North Carolina Natural Heritage Program has numerous records of 
rare, threatened, and endangered species in the Wilmington area • 
Enclosed please find a list of such species, as well as significant 
natural communities, that are known to occur in the area depicted 
on the Wilmington USGS topo map. 

Northwest of the site, there is an identified priority natural area 
called Brunswick River - Cape Fear River Marshes. This site is 
significant for its extensive Tidal Freshwater Marshes. These are 
important in their own right, and they also provide habitat for 
fish and other animal species. 

We have several records of rare species within about a mile of the 
site. Some of these have not been seen in recent years. Field 
surveys would be necessary to determine what species are still 
extant in the area. Any rare species still surviving in the 
vicinity presumably could be impacted by the site, since .they are 
all aquatic or wetland species. 

Three rare plant species have been reported from the. area: cypress 
knee sedge (Carex decomposita), a state. Significantly Rare and 
federal Candidate (3C) species; Carolina grasswort (Liliaeopsis 
carolinensis) , a state Threatened and federal Candidate (3C} 
species; and carolina bishopweed (Ptiliumnium sp. 1), a state 
Candidate species. Rare animal species reported from the area 
include Ame"rican alligator (Alligator mississippiensis), a state 
and federal Threatened species; shortnose sturgeon (-Acipenser 
brevirostrum), a state and feeeral Endangered species of fish; 
least killifish (Heterandria formosa), a state Special Concern 
species of fish; barrel floater. (Anodonta couperiana), a state 

PD. Box I76tf7, fWeiel"t, Nonh urolina 27611-7687 Telephone 919-733-4984 Fax 1919-733~13 

An EqtAI Oppommicy Alfii"TNtM: Action Em~ 
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Mr. Adam Ayers 
Page 2 
April 20, 1993 

Endangered freshwater bivalve; Greenfield ramshorn snail (Helisoma 
eucosmium), believed to be extinct; and magnificent rams-horn 
(Planorbella magnifica), a state Endangered and federal Candidate 
freshwater snail. 

Please contact me at 919-733-7701 or at the address given below if 
you have any questions or require further information. 

Sincerely, 

~~ ... /t! ;l{df 
Ann W. Kelly 't1 
Natural Heritage Program 
Division of Parks and Recreation 

fawk 

Enclosures 
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NAXURAL HERITAGE ELEMENTS AND SPECIES STATUS CODES 

The attached output from the N.C. Natural Heritage Program database is a listing of 
the elements (rare species, geologic features, natural communities, and special 
animal habitats) known to occur in your geographic area of interest. The 
information on this printout is compiled from a variety of sources, including field 
surveys, museums and herbaria, literature, and personal communications. The 
database is dynamic, with new records being added and old re~ords being revised as 
we receive new information. The enclosed list cannot be considered a definitive 
record of natural heritage elements, and it should not be considered a substitute 
for field surveys. When this information is used in any document, we request that 
the printout date be given and that the Natural Heritage Program be credited. 

This cover sheet explains the four columns of status codes that are given on the 
right-hand side of the printout. 

STATE PROTECTION. 

CODE STATUS CODE STATUS 

E Endangered SR Significantly Rare 

T Threatened v Vulnerable 

sc Special Concern UNK Undetermined 

c candidate EX Extirpated 
p Proposed (E,. T, or C) 

Plant statuses are determined by the Plant Conservation Program (N.C. Dept. of 
Agriculture) and the Natural Heritage Program (N.C. Dept. of Environment, Health, 
and Natural Resources). E, T, and sc species are protected by state law (the Plant 
Protection and Conservation Act, 1979); C and SR designations indicate rarity and 
the need for population monitoring and conservation action, as determined by the 
Plant conservation and Natural Heritage Programs. 

Animal statuses that indicate state protection (E, T, and SC) are published in 
"Endangered Wildlife of North Carolina•, March 16, 1992, N.C. Nongame and Endangered 
Wildlife Program. The Significantly Rare, Undetermined, Vulnerable and Extirpated 
statuses are (for the most part) Natural Heritage Program designations. They 
indicate rarity and the need for population monitoring and conservation action. 

fEDERAL PROTECTION . 

The current federal status is listed in "Endangered and Threatened Wildlife and 
Plants, 'July lS, 1991 (SO CFR 17.11 & 17.12, pepartment of the Interior). 
Definitions are taken from the Endangered Species Act of 1973, as amended through 
the lOOth Congress (1988), and the Federal Register, Part VIII, November 21, 1991 
(SO CFR 17, Department of the Interior). 

CODE STATUS 

E Endangered 

T Threatened 

p Proposed 

L Listed 

Cl Category 1 
("Candidate 1") 

DEFINITION 

A taxon which "is in danger of extinction 
thro~ghout all or a significant portion of its 
range• 

A taxon "which is likely to become an endangered 
species within the foreseeable future throughout 
all or a significant portion of its range" 

A taxon which has been proposed for official 
listing as endangered or threatened 

A taxon which has been officially listetl as 
endangererl or threatened 

A taxon which is under consideration, and for 
which there is sufficient information to support 
listing 
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.. t 1 "TtJ::.0" I ~ERITAGE PROGRAM AND PLANT CONSERVATION PROGRAM ELEMENT LIST 

ENTIFJC ~rm 
COMMON NAME 

···'*='* Vertebrates 
acioenser brevirostrum 

Shortnose ~turgeon 
~llioator mississippiensis 

-American alligator · 
.ieterandria formosa 

Least ~illifish 
.:imantopu~ mexicanus 

Black-necked stilt 
Micrurus fulvius 

Eastern coral snake 
Jphisaurus mimicus 

Mimic glass lizard 
Picoiaes borealis 

Red-cockaded woodpecker 
.tana caoitc capite 

Carolina gopher fr·og 
~adarida brasiliensis 

8razil~an free-tailed bat 

~~* !nvert~~rates 

•
onta couperiana 
Barrel floater 

Helisoma euco~mium 
Greenfield ramshorn snail 

?lanorbella magnifica 
Magnificent rams-horn 

:~roblema bulenta 
Rare skipper 

~** Vascular plants 
:arex decomposita 

Cypress knee sedge 
Crinum americanum 

Swamp-lily 
·- .:yperus lecontei 

Leconte's flatsedge 
)ionaea muscipula 

Venus flytrap 
.Eleocharis ~elanocarpa 

Blackfruit spikerush 
Lil~eoos5s carolinensis 

~a~olina ~rasswort 

• 

STATE FED. STATE 
PROT. PROT. RANK 

E LE 51 

T T/SA 53 

sc Sl 

SR 528 

SR Sl 

sc 52 

E LE 52 

sc C2 52 

sc SljS, S2N 

E Sl 

C2 sx 

E C2 Sl 

SR C2 Sl? 

SR 3C SH 

c Sl 

SR Sl 

e-sc 3C 53 

c Sl? 

T 3C 52 

.... c·.: c: .... .. . _, ... 
- <: .... 
I .._,, 

GLOEsAL 
RANI< 

G3 

GS 

GS 

GS 

GS 

G3 

G2 

G4T':' 

GS 

G3G~ 

GH 

Gl 

G2G3 

G3G4 

GS 

G4? 

G3 

G4 

G3 

G.3(;.: 

GS 
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N.C. ~ATURAL HER:TAGE PRC~~~M A~D PLANT CONSERVATION PROGRAM ELEMENT LI~~ 

.IENTIFIC AND 
COMMON NAME 

Ptilimnium costatum 
Ribbed bishop·s-weed 

Ptilimnium sp 1 
Carolina bishopweed 

Rhynchospora oligantha 
Feather-bristle beakrush 

Rhynchospora pleiantha 
Coastal beakrush 

25 Records Processed 

• 

• 

STATE FED. 
PROT. PROT. 

c 

c 

c· 

c 

STATE GLOc.:.~ 
RANK RANI< 

51 GS 

51 G2? 

52 GS 

·51 G3 
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DATA SUMMARY-REPORT FOR THE 1991 
LANDFARl\1 AREA SAMPLING AND 

COMPARISON OF 1990 AND 1991 
SOIL AND GROUND-WATER DATA 

SOUTHERN WOOD PIEDMONT COMPANY 
WILMINGTON, NORTH CAROLINA 

September 1993 

Geraghty & Miller, Inc., is submitting this report to Southern Wood Piedmont Company 

for work performed at the landfarm areas 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 industry 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. 

139S...p 

Respectfully submitted, 

GERAGHTY & MILLER, INC. 

~---€: E_' ~ .. .J-.£..-
Mar:K E. Radecke · 
Staff Scientist/ ualit :1\ssurance Officer 

Christopher W. 
Project Scientist/Project Manager 

~~~ 
Stanley T. Atwood 

0 1 ~ 
Project Toxicologist 

J~~~eJtf 
William H. Doucette, Jr., Ph.D. 
Associate and Senior Technical Consultant 
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2.0 SITE HISTORY AND ENVIRONMENTAL SETTING 

This section gives of brief description of the history o_f ·the site and landfarming 

operations and a review of historicallandfarm sampling data. Land use for the surrounding area 

and regional/local geology and hydrogeology are also discussed. 

2.1 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 leased 

the property to establish a wood-preserving facility to treat piling and poles with creosote. ITT, 

of which SWP is a subsidiary, acquired the company in 1969. SWP added chromated copper 

arsenate ·(CCA) to the wood-treatment process in the early 1970s and pentachlorophenol (PCP) 

in the late 1970s. Each of the three preservatives was stored on site in tanks adjacent to the 

respective treating facility. Additional creosote storage was in the southwestern property comer. 

In June 1983, the SWP facility ceased its wood-treatment operations and began closure 

procedures. 

2.2 HISTORY OF LANDFARMING OPERATIONS AND PREVIOUS SAMPLING 

In the northwest comer of the SWP property, a 5-acre area was bermed and ditched following 

the removal of rails and crossties and was divided into two landfarm areas: Landfarm 1 (LF1) 

and Landfarm 2 (LF2) (Figure 2-1). This area was formerly used as the treated wood storage 

area . 

139Sswp 
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During the period July 1984 through April 1990, soil material originating from the spoil 
-

pile area was applied at regular intervals. Over the period, approximately 17 different soil 

amendments occurred for LFI 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 treatment of residual chemicals. 

Two composite sets of soil samples were taken 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 time period of operation, 

59 sets of samples were taken from LF2 and 37 from LF1. 

The samples were analyzed for total nitrogen, total phosphorus, chloride, total organic 

carbon, soil pH, PAH, PCP, phenol, and microbial counts by the Mississippi State Unviersity 

Forest Products Research Division Laboratory (MSUFPRD) in State College, Mississippi. A 

discussion of results of these sampling events is provided in the 1990 Data Summary Report. 

(Geraghty & Miller, 1993a). 

The quality of ground water in the two landfarmed areas was monitored during the 

landfarm operations. Four monitor wells were installed in September 1985 on the perimeter of 

the Iandfarm area. Ground-water samples from the upgradient (MW-6) and three downgradient 

(MW-7, -8, and -9) monitor wells initially were collected biannually and subsequently annually 

and analyzed for PCP and the major constituents of creosote. Composite soil samples were also 

taken directly from the spoil pile and analyzed for PAH constituents . 

139.S.wp 
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Cultivation and fertilization treatments were ended in May 1990. On October 9 and 10, 

1990, the four monitor wells and the two landfarms, LF1 and LF2, were ·sampled by Geraghty 

& Miller for the MSUFPRD list of constituents to establish a baseline of current conditions 

(Table 2-1) (Geraghty & Miller, 1993a). The four mon~tor wells and two landfarms were 

resampled by Geraghty & Miller on October 14 and 15, 1991. 

2.3 SURROUNDING LAND USE 

The SWP facility, which measures approximately 1,000 feet east to west by 1,600 feet 

north to south, lies within an industrialized area of Wilmington, North Carolina. Industry in the 

vicinity includes the Hess Fuel Tank Farms separated from the SWP property by a ditch on the 

north side and the Poctank, Inc., plant separated by an undeveloped lot on the south side of the 

SWP property. The major roads in the vicinity of the plant are Greenfield and Surrey Street. 

Greenfield Street runs in an east-west direction and dead ends into the center of the facility • 

Surrey Street runs in a north-south direction and is situated east of the property. The Cape Fear 

River borders the property on the west. 

2.4 REGIONAL AND SITE GEOLOGY AND HYDROLOGY 

The Wilmington site is located in the Coastal Plain Physiographic Province of North 

Carolina, a region underlain by Cretaceous and Cenozoic marine and non-marine sedimentary 

sequences. Approximately 1500 feet of Coastal Plain sediments overlie pre-Mesozoic crystalline 

basement rock in the Wilmington area (NCGS, 1985). The site is directly underlain 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., during 1981 and an additional four borings.(to a maximum 

Jl9S....'P 
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depth of 20 feet) were drilled by Law Environmental in 1985. Lithologic logs (presented in Soil 

and Material Engineers, 1981, and Law-Environmental, 1985) indicate that a surficial layer of 

sandy fill material or sand is present at the site, which varies from less than 1 foot to 18 feet 

in thickness. 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 occasionally 

found. Below this sandy material i~ 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 thickn~s 

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 ~ncountered (Soil and 

Material Engineers, Inc., 1981). 

Based on their observations, Soil and Material Engineers (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· Environmental (1985) indicate westward 

to southwestward flow (toward the river) near the Land farm 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 10·5 centimeters/second (em/sec) 

to 10-6 em/sec were determined based on in-situ monitor well tests, and an average ground-water 

flow velocity of 0.10 feet/year was calculated (Law Environmental, 1985) . 
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3.0 INVESTIGATIVE METHODS 

A soil and ground-water sampling program was condu~ted in October 1991 within the 

two landfarmed areas, LFl and LF2, to provide data on current conditions. The soil sampling 

locations and depths were selected to assess the presence of PAHs, CCA, and nutrients within 

the landfarmed material. The samples were collected from the ten locations previously sampled 

in 1990 (Figure 3-1). The sampling depths, however, were modified to include only the uppe! 

and lower layers of landfarmed material. The landfarmed material center and underlying 

substrate were not sampled since the 1990 sampling program indicated the PAH concentrations 

in the landfarmed material to be consistent with depth and to be significantly lower in the 

underlying substrate (Geraghty & Miller, 1993). 

The soil samples were collected in the landf~med material in accordance with standard 

operating procedures presented in the Work Plan. Ground-water samples were collected from 

the four monitor wells bordering LFl and LF2. All samples were analyzed by Savannah 

Laboratories and Environmental Services, Inc., Savannah, Georgia, for the expanded list of 

constituents presented in Table 2-1 in accordance with U.S. Environmental Protection Agency 

(USEPA) methodologies. All field records and analytical data were reviewed and validated by 

a Geraghty & Miller Quality Assurance/Quality Control Manager. 

3.1 SOIL SAMPLING 

Soil samples were collected on October 15, 1991, from the five locations sampled on 

October 10, 1990, within the two landfarmed areas as illustrated in Figure 3-L At each 

location, two samples were collected within the landfarmed material and analyzed for pH and 

the expanded list of wood-preserving constituents and nutrients (fable 2-1) . 
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A small-diameter ( <4-inch), stainless steel, hand-held bucket auger was used to 

determine the depth of the underlying substrate soil at each sampling location prior to collecting 

soil samples." Following this preliminary activity, the auger was decontaminated with a 

laboratory-grade soap solution and rinsed three times with distilled water. The depth of the 

landfarmed material in LFI and LF2 ranged from 15 to 26 inches and 15 to 20.5 inches, 

respectively. These depths are on the average less than those recorded in 1990 (12 to 30 

inches). 

The two soil samples within the landfarmed material were collected at each sampling 

location by means of a hand-held bucket auger. Each borehole consisted of a sample taken at 

the surface and above the substrate layer. The. upper and lower sections of the individual soil 

cores were removed and discarded to prevent potential contamination between subsequent 

samples. The landfarmed soil was black, friable, and had a moist consistency. Bricks and glass 

were encountered at- the landfarmed material-substrate interface at several borehole locations . 

The samples were placed in stainless steel bowls and thoroughly mixed piior to being stored in 

sample containers on ice at 4 °C. ;Following the collection of the samples and the removal of 

the intermediate soil layers, the bucket auger was decontaminated with a laboratory grade soap 

solution and rinsed three times with distilled water. 

3.2 GROUND-WATER SAMPLING 

The three downgradient (MW-7, MW-8, and MW-9) and upgradient (MW-6) monitor 

wells on the· perimeter of LFl and LF2 were sampled on October 14 and 15 for total suspended 

solids and for the expanded list of nutrients and wood-preserving constituents (Table 2-1). 

Plastic sheeting was placed arounQ the wells to protect the sampling equipment from potential 

contamination prior to determining the well depth and water elevation using an electronic water

level meter. The wells were evacuated and sampled with disposable polyethylene bailers in 

accordance with standard operating procedures outlined in the Work Plan (Geraghty & Miller, 

1395t"l' 
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1990). The ground-water samples were placed in appropriate sample containers and stored on 

ice at 4°C. Ground-water sampling logs are included in Appendix A. 

3.3 LABORATORY ANALYSES AND QUALITY ASSURANCE/QUALITY CONTROL 
PRACTICES 

All soil and ground-water samples were analyzed by Savannah Laboratories and 

Environmental Services, Inc., Savannah, Georgia, for nutrients (total nitrogen, total phosphorus, 

total organic carbon, and chloride) and wood-preserving constituents in accordance with USEPA

approved methodologies. The 1991 list of constituents was expanded to include the PAHs and 

metals detected during the former treated and non-treated wood storage area sampling programs 

(Table 2-1). The 1990 analytical data for these additional PAHs were requested from Savannah 

Laboratories and Environmental Services, Inc., to permit a more comprehensive comparison 

between the two data sets. Several field quality control samples were collected during the 

• ground-water and soil sampling programs to assess field techniques and laboratory performance. 

• 

These samples included rinsate blanks (RB-1 and RB-:-2) and fiefa blanks (FB-1 and FB-2). 

Sample RB-1was collected using a clean disposable polyethylene bailer whereas sample RB-2 

was collected using the decontaminated bucket auger and stainless steel bowl following the 

collection of sample LF2ALS. Samples FB-I and FB-2 were taken concurrently. The quality 

control samples were prepared in accordance with standard operating procedures. 

3.4 CHAIN OF CUSTODY 

Samples collected in the field remained in the presence of a project representative at all 

times until they wereshipped to the analytical laboratory. The transfer for the samples to the 

laboratory was accomplished by means of chain-of-cust~dy records. The placement of the 

custody seals ensured the integrity of the samples and prevented potential tampering. Chain-of

custody records are included in Appendix A . 
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3.5 DATA VALIDATION 

The purpose of this section is to evaluate the field data for its adherence to the approved 

Work Plan (Geraghty & Miller, 1990) and to ensure the completion of required documentation. 

Additionally, the analytical laboratory data were reviewed for the completeness of the data 

package deliverables and the achievement of project-specific data quality objectives. 

All field activities were appropriately documented. Field and rinsate blanks for nutrie.nt 

and wood-preserving constituent analysis were taken at a frequency of 1 for every 20 samples 

collected using procedures described in the Work Plan (Geraghty & Miller, 1990). Blank 

sample results are presented in Table 3-1. Total organic carbon was detected at concentrations 

ranging from 1.8 to 2.4 milligrams per liter (mg/L) in s.:.;nples RB-1, RB-2, FB-1, and FB-2. 

Nitrate-nitrite was detected at 0.10 mg/L in RB-2. This constituent was not found in FB-2. 

The requested detection limits for the wood-preserving constituents analyzed in the soil 

samples were not achieved for the majority of the soil samples. The samples were diluted due 

to PAH concentrations above the calibration range of the gas chromatography/mass spectroscopy 

(GC/MS) detection system. These dilutions accounted for the absence of surrogate recoveries 

for sample LF1ALS. The remaining quality control (QC) data, however, were within 

established control limits. Matrix spike and matrix spike duplicate recoveries were not reported 

for many PAHs due to the abundance of a target constituent in this sample. Relative percent 
. . 

differences above established control limits were also reported for several PAHs, phenolic 

constituents, and arsenic. Estimated constituent concentrations (J qualified) were reported for 

levels bel~w the practical quantitation limits (PQ~) where applicable. 

All ·soil, ground-water, and QC samples collected were analyzed within the required 

holding times. With the exception of the deviation reported herein, all QC samples were found 

to be within established control limits. 
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4.0 SAMPLING RESULTS 

4.1 SOIL SAMPLE RESULTS· 

The wood-preserving constituent, pH, and n~trient re~ults for soil samples collected from 

LFl and LF2 in 1991 are presented in Tables 4-1 and 4-2, respectively. Sample results are 

identified with a unique sample ID consisting of the landfarm (LFl or LF2), the location (A. 

through E), and the sampling depth (US [upper sample] or LS [lower sample]). For example, 

sample LF2BUS was the upper sample collected from location B in LF2. Laboratory data 

reports are included in Appendix A. . 

A total of 20 semi-volatile organic compounds (semi-VOCs) were detected above their 

respective practical quantitation limits (PQLs) in the landfarm samples. Sixteen are PAHs: 

naphthalene; 2-methylnaphthalene; acenaphthene; acen.aphthylene; fluorene; phenanthrene; 

anthracene; pyrene; benzo(a)anthracene; chrysene; benzo(a)pyrene; benzo(g,h,i)perylene; 

fluoranthene; benzo(b,k)fluoranthene (the laboratory could not resolve the two isomers and 

reported them· together); indeno(l,2,3-cd)pyrene; and dibenzo(a,h)anthracene. Two of the 

constituents are heterocyclic organics: carbazole and dibenzofuran. Pentachlorophenol and 1, !

biphenyl were also detected. An additional? semi-VOCs were detected in the landfarm samples, 

but the · concentratiGns were below the PQLs: 1, 1-methylnaphthalene; phenol; 2,4-

dimethylphenol; trichlorophenols; cresols (o, m, & p); and tetrachlorophenols. All except the 

first constituent are phenolic compounds. 1, 1-Methylnaphthalene is a PAH. Compounds 

detected below PQLs are "]"-qualified on the data tables. 

Pyrene, a 4-ring PAH, had the highest concentration of the semi-VOCs: 980 milligrams 

per kilogram (mg/kg) in the lower sample from location D in LF2. Fluoranthene occurred .in 

the second-highest concentration: up to 500 mg/kg in the same sample. Generally, there was 

• no observable trending in semi-VOC constituent concentrations between the upper and lower 
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samples from the landfarm areas. For example, chrysene (a 4-ring PAH) occurred in 

concentrations of 11 and 150 mg/kg for the upper and lower samples, respectively, from location 

D in LF2. However, anthracene (a 3-ring PAH) occurred in concentrations of 310 and 19 

mg/kg for the upper and lower samples, respectively,. from location B in LF2. Analyses of 

variance (ANOV A) performed on the data indicate no significant difference in constituent 

concentrations between the upper and lower samples. 

Arsenic, chromium, and copper were detected in all of the landfarm samples, wit~ 

maximum concentrations of 84, 100, and 150 mg/kg, respectively. The maximum arsenic and 

chromium concentrations occurred in the lower sample fr~m location B in LF2 (copper occurred 

at a concentration of 140 mg/kg in this sample). The maximum concentration of copper 

occurred in the lowe; sample from location D in LF2. Chromium and copper levels are within 

naturally-occurring ranges for the eastern U.S. soils of up to 1,000 and 700 mg/kg, respectively 

(USGS, 1984). The maximum naturally-occurring concentration of arsenic has been reported 

to be 73 mg/kg (USGS, 1984). 

4.2 GROUND-WATER SAMPLE RESULTS 

The wood-preserving constituent, pH, suspended solids, and nutrient results for ground

water samples collected from monitor wells MW-6, MW-7, MW-8, and MW-9 are presented 

in Table 4-3. None of the wood-preserving constituents were detected in any of the ground

water samples. 
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5.0 ANALYSIS OF 1990 AND 1991 LANDFARM SAMPL7NG DATA 

Data used in this assessment include 30 soil samples collected in 1990 and 20 soil 

samples collected in 1991 from LF1 and LF2 at the former SWP facility in Wilmington, North 

Carolina. Data for 1990 are presented in the 1990 Landfarm Data Summary Report (Geraghty 

& Miller, 1993a). 

5.1 DATA REDUCTION 

Data were reduced according to current USEPA guidelines (USEPA, 1989a). The 

frequency of detection, maximum detected value, mean, and 95 percent upper confidence limit 

(UCL) of the mean for soil samples were determined. If a constituent concentration was below 

the PQL, one-half the PQL was entered into the data to calculate the .. mean. Estimated (J 

qualified) values were also used to calculate the means. 

PAHs were divided into two classes: carcinogenic (cPAHs) and total PAHs (tPAHs) for 

the risk assessment (Geraghty & Miller, 1993b). tPAH and cPAH data for 1990 are listed by 

sample number in Appendix B (Tables B-1 and B-2). tPAH and cPAH data for 1991 are listed 

in _Tables B-3 and B-4, respectively. cPAH data were further reduced according to a toxicity 

equivalency factor (TEF) scheme (USEPA, 1989b). Because cancer slope factors (CSFs) 

required for quantitative cancer risk assessments were only available for benzo(a)pyrene and 

carbazole, all the other cPAHs were reduced to benzo(a)pyrene equivalents . 

. Dibenzo(a)anthracene was considered equally potent compared to benzo(a)pyrene. 1-, and 2-

Methylnaph thalene, benzo(a)anthracene, chrysene, benzo(b ,k)fluoranthene, benzo(g, h ,i)perylene, 

and indo(1,2,3-c,d)pyrene were considered to be one/one-hundredth (0.01) as potent as 

benzo(a)pyrene (USEPA, 1989b). Therefore, concentrations of the cPAHs were multiplied by 

TEFs (1 or 0.01) and summed together to derive the total benzo(a)pyrene equivalent cPAH 

r.J:R Ar.HTY f'l' MTT T FR TN\. 
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concentration. The tPAH-concentration was calculated as the total of all PAH concentrations. 

TEF values were not used to derive tPAH concentrations. 

The 1990 data indicated no statistical differences in constituent concentrations with 

sampling depth. Likewise, the 1991 data were examined for differences between the two 

sampling depths. The landfarms had not been tiJled for about a year prior· to the 1991 sampling 

event. The land farm soils had settled and weeds were present. Mean tPA!-i concentrations were 

531 milligrams per kilogram (mg/kg) in the lower zone and 385 mg/kg in the upper zone (fabl~s 

B-5 and B-6). Two sampling points were primarily responsible for the apparent higher 

concentrations in the lower zone. Sampling point LF2D had tPAH concentrations of 2,573 and 

273 mg/kg in the lower and upper zones, respectively, and sampling point LF2E had tPAH 

concentrations of 1,146 and 273 mg/kg in the lower and upper zones, respectively. Conversely, 

sampling points LF1C, D, and E, and LF2B had much higher tPAH concentrations in the upper 

zone. Statistical comparisons of the data in the lower and upper zones did not indicate a 

significant difference. 

5.2 DATA COMPARISON 

The results from the 1991 soil sampling program are shown by sample number in Table 

B-7. Soil data for 1990 and 1991 are compared in Table 4-4. Because of the differences in the 

analyses requested for the- two sets of data, temporal comparisons are limited to PCP and PARs. 
" 

The data were log-normally distributed; therefore, statistical comparisons were based on log 

transformations of the data. A non-parametric test (Mann-Whitney) was also used because the 

samples were not randomly selected. The sampling plan was not specifically designed to 

determine PAH degradation rates; therefore, results of these statistical tests are tentative. 

PCP was detected in only 1 of 30 samples in 1990 because of the high PQL. A lower 

PQL was obtained for the 1991 samples, and PCP was detected in 16 of 20 samples, although 

• most concentrations were estimated values which were lower than the PQL. The maximum PCP 
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concentration was _150 mg/kg in 1991. The UCL (which is used in risk calculations) increased 

from 19 mg/kg in 1990 to 29 mg/kg in 1991. 

PAHs were detected in all samples collected in 1990 and 1991; however, all PAHs were 

not detected in all samples. Although the highest tP AH concentration (2,572 mg/kg) was 

detected in the 1991 data, the mean concentrations for both tPAHs and cPAHs showed a slight 

decrease. Mean tPAH concentrations declined from 527 mg/kg to 458 mg/kg; however, UCL 

concentrations were essentially the same (733 mg/kg in 1990 and 726 mg/kg in 1991) because 

of higher variability in the 1991 data. Both mean and UCL cPAH concentrations declined by 

about 24 percent (25.9 mg/kg to 19.8 mg/kg) and 16 percent (30.9 mg/kg to 25.7 mg/kg), 

respectively, between 1990 and 1991. However, statistical analyses of the data generally did 

not indicate that the concentrations reported in 1991 were significantly different th:m 1990 

concentrations. A t-test of the log-transformed data for cPAHs indicated that 1991 

concentrations were slightly lower (P = 0.041) than 1990 concentrations. The non-parametric 

test (Mann-Whitney) did not indicate a significant difference in cPAH concentrations. However, 

the sampling plan was not specifically designed to examine site-specific degradation rates; 

therefore, the statistical power of the tests was low. In other words, large differences would be 

necessary in order to detect a significant difference. 

More detailed comparisons of the PAH data are shown in Tables 4-5 and 4-6. PAHs 

have variable degradation rates which are closely correlated with the number of rings in the 

chemical structure of the compound. PAHs with two or three rings are expected to degrade 

faster than those with four or more rings. The site data are consistent with this expectation 

(Table 4-5). Two- and three-ring PAHs decreased from 9 to 88 percent between 1990 and 1991. 

The average decrease was about 33 percent. Concentrations of four-, five-, and six-ri~g PAHs 

had a net average increase of 4.5 percent. However, the data for the PAHs with more than four 

rings was highly variable. For example, pyrene (four rings) had an increase of more than 40 

percent while dibenzo(a)anthracene (five rings) and benzo(g,h,i)perylene (six rings) decreased 

• by about 40-percent (Table 4-5). 
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Relative degradation percentages were also examined for the cPAHs because they were 

more important to the risk assessment than tPAHs (Table 4-6). cPAH concentrations decreased 

by an average of 14.5 percent between 1990 and 1991. This was not significantly different from 

the 13.1 percent decline for tPAHs. Eliminating the methylnaphthalenes (the only two-ring 

PAHs with a TEF) resulted in a 10.8 percent average decrease in cPAH concentrations. 

Benzo(b)fluoranthene and benzo(k)fluoranthene were the only cPAHs which had higher 

concentrations in the 1991 data (Table 4-6). Benzo(b)fluoranthene, benzo(k)fluoranthene, 

benzo(a)anthracene, chrysene, and benzo(a)pyrene were the predominant cPAHs detected at the 

site and therefore control the risk. The average decrease was about 9.4 percent for these 

compounds. These degradation rates are consistent with the reported literature values; however, 

conclusive statements about the site-specific degradation rates cannot be made because of 

statistical limitations. 

Using constituent-specific degradation half-life values from the literature, concentrations 

of organic wood-preserving constituents estimated to occur in 1andfarm soils after a period of 

30 years were calculated .. Most of the constituents will be degraded to less than 0.001 mg/kg, 

and the 4- and 5-ring PAHs will have concentrations of 2 mg/kg or less, based on these 

calculations (Geraghty & Miller, 1993b) . 

139Sowp 
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6.0 FINDINGS AND RECOMMENDATIONS 

After reviewing the data, Geraghty & Miller makes the following findings: mean PAH 

concentrations showed an overall decrease between the 1990 and 1991 sampling events, 

especially P AHs having two and three rings in their structures. Although the oven!Jl decrease 

was not statistically significant, this does not necessarily mean that the PAHs are not degrading. 

Rather, the failure to detect a significant decrease in PAH concentrations was more likely related 

to the power of the statistical tests and analytical procedures. 

Calculations of constituent degradation over a 30-year period show that most of the 

constituents will be degraded to .less than 0.001 rr.g/kg after 30 years, based on constituent

specific half-lives from the literature (Geraghty & Miller, 1993b). Those constituents estimated 

to still occur after 30 years (all are four- and five-ring PAHs) have calculated concentrations of 

2 mg/kg or less. 

Geraghty & Miller recommends consideration of an anerobic approach to accelerate 

degradation of PAHs with four or more aromatic rings . 
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Table2-1. Constituents Analyzed for in Landfann Soil and Ground-Water Samples Collected 
at the Southern Wood Piedmont Facility, Wilmington, North Carolina, (1991). 

• 

• 

• Base Neutral Acid Extrnctable Constituenrs 

Naphthalene* 
2-Methylnaphthalene* 
1-Methylnaphthalene* 
1,1-Biphenyl* 
Acenaphthylene* 
Acenaphthene* 
Dibenzofuran * 
Fluorene* 
Phenanthrene* 
Anthracene* 
Carbazole* 
Pyrene* 
Benzo(a)anthrncene* 
Chrysene* 
Benzo(a)pyrene* 

Metals 

Arsenic 
Copper 
Chromium 

Nitrogen Series 

Total Kjeldahl Nitrogen-N* 
Nitrate+ Nitrite-N* 
Total Nitrogen* 

• Total phosphorus* 
Total Organic Carbon* 
Chloride* 

• pH* 

Benzo(g,h,i)perylene* 
Pentachlorophenol* 
Fluoranthene* 
2-Chlorophenol 
Phenol 
2,4-Dimethylphenol 
Trichlorophenols 
a-Cresol · 
m &p-Cresol 
p-Chloro-m-cresol 
Ten-dchlorophenols 
2,4-Dinitrophenol 
Benzo(b,k)fluoranthene 
Indeno(l,2,3-c,d)pyrene 
Dibenzo(a,h)anthracene 

* 1990 Mississippi State :Uniyersity Forest Product Research Division (MSUFPRD) Constituent 
List (also included polychlorinated dibenzodioxins and polychlorinated dibenzofurans). Data 
for other constituents (1990 sampling program) were requested in 1991. 
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• Table 3-1. Analytical Results for Quality Control Samples Associated with Ground· Water Samples Collected 
in 1991, Southern Wood Piedmont Site, Wilmin!!on, North Carolina. 

Sample Identification II FB-1 FB-2 RB-1 (a) RB-2 (b) 

Constituents (mg/L) 

Semi-Volatile Omanic: Constituents {8270} 

Naphthalene NO NO NO NO 
2·1\.f.:thylnaphthalene NO NO NO NO 
1-1\.fethylnaphthalene NO NO NO NO 
1,1-Diph.:nyl NO NO NO NO 
Ac.."'laphthylene NO NO NO NO 
Acenaphthene NO NO NO NO 
Oibcnzofuran NO NO NO NO 
Fluorene NO NO NO NO 
Phenanthrene NO NO NO NO 
Anthracc:ne NO NO NO NO 
Carbazole NO NO NO NO 
Pyr~ NO NO NO NO 
lknzo(a)Anthracene NO NO NO NO 
Chrys..."'!e NO NO NO NO 
B.:nzo( a )pyrene NO NO NO NO 
lknzo(g,h,i)pc:rylene NO NO NO NO 
Pentschlorophenol NO NO NO NO 
Fluoranthene NO NO NO NO 
2-Chlorophenol NO NO NO NO 
Phenol NO NO NO NO • 2,4·0imethylphenol NO NO NO NO 
Trichlorophenols NO NO NO NO 
Creosol (ortho) NO NO NO NO 
Creosolm&p NO NO NO NO 
P-chloro-m-cresol NO NO NO NO 
Tetrachlorophenols NO NO NO NO 
2,4-0initrophenol NO NO NO NO 
B...onzo(b.k)Ouoranthene NO NO NO NO 
ldcno(1,2,3-cd)pyrene NO NO NO NO 
Oib.:nzo(a,h)anthracene NO NO NO NO 

Metals 

Arsenic (7060) NO NO NO NO 
Chromium (6010) NO ND NO No· 

Copper (6010) NO NO NO NO 

Nitrogen Series 

Total Kjeldahl Nitrog.:n-N NO NO NO NO 
Nitrate+ Nitrite-N NO NO NO 0.10 
Total Nitrogen NO NO NO 0.10 

Total Phosphorous NO NO NO NO 

Total Organic Carbon 2.3 2.1 1.8 2.4 

Chloride NO NO NO NO 

pH (150.1) 5.0 NA 5.4 NA 

RB Rinsate blank. 
FB Field blank • • NO Compound was not detected. 

NA pH was not analyzed. 
(a) Rinsate ofbailer 
(b) Rinsate of bucket auger soil sampler 
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• Table 4·1. Analytical Results for Soil Samples Collected in 1991 within the River Landfann 1 at the Southc:m Wood Piedmont Site:, 
Wilmington. North Carolina. 

Sample Identification II/I LFJAUS LFIALS LFIBUS LFIBLS LFJCUS LFICLS LFIDUS LFIDLS LFIEUS LFIELS 
9663A 96638 9664A 96648 966~A 966~8 9666A 96668 9667A 96678 

Constituents (mglkg dw) 

~m~i·VS!!atjle Qrganis; ~2m112unds (8170} 

Naphthalene 2.8 O.S61 1.11 0.271 3.41 0.231 1.0 0.0881 4.71 0.131 
2-Methylnaphthalcne · 2.7 0.291 0.931 0.181 6.41 0.141 1.1 0.0101 7.7 0.111 
I·Methylnaphthalene 0.221 0.171 0.271 0.111 4.01 0.0911 0.141 0.0611 o.~61 0.0631 
1,1-Biphenyl 0.42 0.0921 0.231 0.0661 0.901 0.0401 0.241 0.0221 2.11 0.0281 
Aeenaphthylenc 3.8 O.S91 1.7J 4.11 2.11 O.S8 1.4 0.13J 1.4J 0.3S 
Aecnaphthene 0.9S 1.9J O.S21 1.11 0.621 0.1SJ 0.36 0.181 0.781 0.070J 
Dibcnzofuran 2.7 0.891 1.21 0.311 S.6J 0.1SJ 1.6 0.2lJ 9.3 0.14J 
Fluorene: 6.9 2.41 2.6J l.U 14 0.20J 4.9 0.2lJ 2S 0.18J 
Phenanthrene 16 IS 6.4 17 21 1.4 7.7 3.3 34 0.98 
Anthracene S4 S.1 23 16 140 2.3 36 1.0 3SO 1.8 
Carbazole 23 l.IJ 7 S.4J 38 0.97 8.2 0.98 98 1.1 
Pyrcnc 20 69 18 62 34 10 28 S.7 2S 4.2 
Benzo(a)Anthracenc: 11 24 10 31 11 S.1 IS 2.1 9.6 2.0 
Chryscnc 12 28 13 36 IS 8.9 18 '3.0 3.6J 2.9 
Benzo(a)pyrene 13 14 11 21 14 4.1 11 1.8 11 1.S 
Benzo(s.h,i)pcrylene 7.4 6.S 4.6 9.1 6.4J 1.8 2.1 0.70 4.31 0.6 
Pentachlorophenol 1.2 3.91 1.61 4.31 ND 1.3J 0.191 ND ND 0.70J 
Fluoranthene 22 77 17 72 1S 12 24 4.7 22 3.7 
2-Chlorophenol ND ND ND ND ND ND ND ND ND ND 

• Phenol ND ND ND ND ND ND ND ND ND ND 
2,4-Dimcthylphenol 0.0601 ND ND O.OS11 0.361 O.OS01 0.0281 ND 0.141 ND 
Trichlorophenols ND ND ND ND ND ND NO ND ND ND 
Creosol (ortho) NO ND ND NO 0.023J ND NO ND NO ND 
Crcosol~p 0.044J ND ND 0.0471 ND ND NO ND ND ND 
P-chloro-m~ol ND ND ND NO ND ND NO ND ND ND 
Tctrachlorophenols 0.191 NO 0.311 0.44J ND 0.13J NO ND ND 0.04SJ 
2,4-Dinitrophenol ND NO ND ND NO ND NO ND ND ND 
Benzo(b,k)Ouoranthenc 30 36 31 61 43 18 32 3.4 30 4.4 
ldeno(1,2,3-cd)pyrenc 9.6 9.2 S.6 12 1.9 1.9 4.4 0.74 S.3J 0.7 
Dibcnzo(a,h)anthracene 3.4 2.91 ND 2.3J ND O.S8 1.1 0.261 ND ND 

Metals 

Arsenic (7060) 6.S 23 1.9 13 2.S 4.9 4.9 
·~ 6.9 9.9 

Chromium (601 0) 6.2 14 8.2 7.9 12 S.4 s.s 1.9 6.7 2.8 
Copper(6010) 37 70 30 3S 39 38 22 12 44 17 

. Nitrogen Seri,. 

Total Kjeldahl Nitrogen-N l,SOO 980 s,ooo 1,000 1,100 1,000 1,200 290 1,600 300 

Nitrate+ Nitritc·N ND ND ND NO 7 ND 14 6.3 ND ND 
Total Nitrogen l,SOO 980 s,ooo 1,000 1,100 1,000 1,200 300 1,600 300 

Total Phosphorous 730 980 920 460 1,000 S20 700 240 1,300 270 

Total Organic Carbon 33,000 24,000 27,000 22,000 3S,OOO 16,000 21,000 s,ooo 31,000 s,9oo 

Chloride ND NO 29 NO ND ND NO ND ND ND 
pH 6.3 6.9 7.1 7.4 6.6 7.6 6.3 6.7 7 7.4 

Percent Solids % 86 89 88 88 S4 92 92 94 88 9S 

• 1 Represents Landfarm 1 location (A, B, C, D, or E) depth sampled (US or LS). 

1 Estimated concentration below the practical quantitation limiL 
}1.11) Compound was not detected. 

GERAGHTY c.f MILLER. INC. 
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Table 4·2. Analytical Results for Soil Samples Collected in 1991 within the Office Landfarm 2 at the Southern Wood Piedmont Site, 
Wilmington. North Carolin2. 

Sample Identification 11/1 LF2AUS LF2ALS LF28US LF2BLS LF2CUS LF2CLS LF2DUS LF2DLS LF2EUS LF2ELS 
9668A 96688 9G69A 9G69B 9670A 9G70B 9671A 96718 9672A 9672B 

Constituents (mglkg dw) 

Semj.Volati!e Organic Compounds (8270! 

Naphthalene 
2-Methylnaphthalene 
1·Mcthyln2phthalene 
l,l·Biphenyl 
AcCn2phthylene 
AcC112phthene 
Dibcnzofuran 
Fluorene 
Phen2nthrcne 
Anthncene 
Carbazole 
Pyrcne 
Bcnzo(a)Anthneene 
Chryscne 
8cnzo(a)pyrcne 
Bcnzo(g,h,i)pcrylene 
Pentachlorophenol 
Fluoranthene 
2-Chlorophenol 
Phenol 
2,4-Dimethylphcnol 
Trichlorophcnols 
Creosol (ortho) 
Crcosolm&p 
P-ehiDilHII-cresol 
Tctrachlorophcnols 
2,4-Dinitrophcnol 
Bcnzo(b,k)fluoranthene 
ldcno(l,2,3-ed)pyrcne 
Dibcnzo(a,h)3nthncenc 

Arsenic (7060) 
Chromium (6010) 
Coppcr(6010) 

Nitrogen Series 

Total Kjeldahl Nitrogen·N 
Nitrate + Nitrite-N 
Total Nitrogen 

Total Phosphorous 
Total Organic Carbon 
Chloride 
pH 
Percent Solids% 

2.21 
2.11 

0.221 
0.37J 

S.2 
I. OJ 
2.61 
7.1 
12 
41 
18 
21 
13 
IS 
16 

7.2 
3.81 
20 
NO 
NO 

0.0921 
NO 

0.024J 
0.10J 

NO 
0.481 
NO 
34 
9.2 
2.0J 

7.9 
IS 
42 

1,300 
6.9 

1,300 

S80 
26,000 

NO 
6.7 
83 

0.36J 
0.221 
0.131 

0.0781 
2.41 
M21 
0.491 
1.21 
4.1 
9.S 
3.1J 
2S 
12 
18 

9.6 
3.71 
2.81 
24 
NO 
NO 

0.0821 
NO 
NO 

0.0701 
NO 

0.2S1 
NO 
32 
S.2 
1.21 

IS 
12 

120 

1,900 
6.1 

1,900 

470 
21,000 

NO 
6.8 
82 

IIJ 
161 

O.S91 
2.11 
S.01 
2.S1 
20 
62 
87 

310 
170 
64 
2S 
31 
23 
101 
NO 
78 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ss 
131 
3.41 

8.3 
II 
44 

1,900 
NO 

1,900 

760 
34,000 

NO 
6.8 
86 

1.41 
0.881 
0.291 
0.181 
2.41 
1.61 
1.71 
2.81 
13 . 

19 
6.8 
2S 
12 
IS 

9.2 
s.s 
10 
30 
NO 
NO 

0.037J 
0.0481 
0.0401 

NO 
NO 

O.S21 
NO 
21 
6.8 
2.61 

84 
100 
140 

840 
12 

8SO 

440 
21,000 

NO 
7.S 
89 

4.31 
4.61 

0.461 
0.91J 
4.71 
S.S1 
8.4 
26 
38 
120 
60 
3S 
17 
20 
20 

6.01 
4.61 
37 
NO 
NO 

0.0871 

NO 
0.028J 

NO 
NO 
NO 
NO 
37 
9.1 
3.41 

S.6 
6.2 
41 

1,600 
NO 

1,600 

S80 
26,000 

NO 
6.4 
86 

Represents Landfann 2 location (A, B, C, D, or E) depth sampled (US or LS). 

J Estimated concentration below the practical q!Untitation limiL 
NO Compound was not detected. 

1.9J 
0.8S1 
0.341 
0.27J 
4.3J 
1.71 
2.21 
7.21 
21 
84 
IS 
74 
28 
41 
27 
S.61 
221 
83 
NO 
NO 

0.121 
NO 

0.0261 
NO 
NO 

0.8SJ 
NO 
81 
9.8 
4.0J 

14 
9.8 
41 

1,100 
NO 

1,100 

280 
28,000 

NO 
6.S 
88 

GERAGHTY f.f MILLER. INC. 

3.41 
4.41 

0.261 
0.641 
3.71 
1.31 
S.01 
14 
20 
7S 
34 
17 
8.6 
II 
12 

1.01 
6.41 
19 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0.34J 
NO 
26 
8.8 
2.01 

6.4 
7.1 
3S 

1,200 
NO 

1,200 

490 
32,000 

46 
6.9 
83 

141 
8.01 
1.61 . 
2.31 
S.41 
92 
211 
S91 
91 
170 
461 
980 
130 
ISO 
611 
6.11 
1S01 
S20 
NO 
2.21 
NO 
NO 
NO 
NO 
NO 
3.S1 
NO 
190 
181 
6.61 

22 
21 
ISO 

4,900 
NO 

4,900 

610 
47,000 

100 
7.1 
80 

3.S1 2.SJ 
S.1 2.41 

0.261 0.41J 
0.661 O.S91 
3.81 S.01 
1.01 8.1J 
S.l S.61 
13 191 
21 4S 
64 93 
37 281 
19 310 
11 63 
12 69 
12 291 
S.1 8.31 
4.1J 191 
20 3SO 
NO NO 
NO NO 

0.081J NO 
NO NO 

0.0221 NO 
0.0871 NO 

NO NO 
0.471 1.1J 
NO NO 
30 90 
7.3 121 
2.S1 S.JJ 

6.7 
7.8 
39 

1,700 
7.2 

1,700 

200 
32,000 

NO 
6.7 
8S 

9.S 
IS 
S1 

1,300 
NO 

1,300 

200 
23,000 

NO 
6.9 
89 
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• Table4-3. Analytical Results for Ground-Water Samples Collected in 1991 from the Upgradient Monitor Well 
(W-6) and Three Downgradient Monitor Wells (W-7, W-8, and W-9) Located on the Perimeter of 
Land farms 1 and 2 at the Southern Wood Piedmont Site, Wilmington, North Carolina. 

Sample Identification # MW-6 MW-7 MW-8 MW-9 
9673 9674 967S 9676 

Constituents (mg/L) 

Semi-Volatile Organic Comnounds {8270} 

Naphthalene NO NO NO NO 
2·Methyln.aphl.lalcnc NO NO NO NO 
1·Mcthybuphl.lalcnc NO h'D NO NO 
1,1·Biphcnyl NO NO NO. NO 
Accn.aphthylcnc NO NO NO NO 
Accn.aphthcne NO NO NO NO 
Dibcnzofuran NO NO NO NO 
Fluorene NO ND ND ND 
Phcn.anthm!e ND ND ND ND 
Anthracene ND ND NO ND 
Carbazole ND ND NO ND 
Pyrene ND ND ND ND 
Bcnzo(a)Anlhraccne ND ND NO ND 
Chryscne NO NO NO ND 
Bcnzo(a)pyrene ND ND NO ND 
Bcnzo(g,h,i)perylene NO ND ND ND 
Pcnt.achlorophcnol ND ND NO ND 

• Fluoranthcne ND ND NO NO 
2-Chlorophcnol ND ND NO ND 
Phenol NO ND ND ND 
2,4-Dimethylphcnol ND ND NO ND 
Trichlorophcnols ND ND ND ND 
Creosol (ortho) ND ND NO ND 
Crcosolm&p ND ND NO ND 
P-chloro-m~rcsol ND ND ND ND 
Tetnchlorophenols ND ND ND ND 
2,4-Dinitrophcnol ND ND ND ND 
Bcnzo(b,k)fluoranthcne ND ND ND ND 
I dena( 1.2,3~d)pyrene ND ND ND ND 
Dibcnzo(a,h)anlhraccnc NO ND NO ND 

Metals 

Ancnic (7060) ND ND NO ND 
Chromium (60 10) ND ND NO ND 
Copper (6010) ND ND NO ND 

Tot.al Suspended Solids (160.2) 34 20 ND ND 

Nitrogen Series 

Tobl Kjeldahl Nitrogcn·N II 8.3 9.7 6.3 
Nitnte + Nitrite·N ND ND NO ND 
Tot.al Nitrogen II 8.3 9.7 6.3 

Total Phosphorous 2.0 o.n 0.78 0.89 
Tot.al Organic Carbon 16 22 27 20 
Chloride 310 200 130 120 

• ND Compound was not detected. 

r.J:R Ar.J....l'TY F.< MTT T l=R JNr 
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Table 4-4. Q>mparison of Constituents Detected in Both 1990 and 1991 in Soil, Sou them Wood Piedmont Facility, Wilmington, North Carolina. 

Frequency of Detects (%)• Maximum Concentration Mean UCL 
Constituent 1990 1991 1990 1991 1990 1991 1990 1991 

Phenols nnd Cresols 
o-Cresol 0 30 NA 0.04 NA 4.39 NA 8.14 
m,p-Cresol 0 25 NA 0.1 NA 4.81 NA 8.52 
2,4-Dimethylphenol 0 60 NA 0.86 NA 3.96 NA 7.76 
Pentachlorophenol 3 80 20 150 19 16.22 19.00 29.21 
Phenol 0 5 NA 2.2 NA 3.35 NA 4.98 
Tetrachlorophenols 0 60 NA 3.5 NA 1.61 NA 2.54 
Trichlorophenols 0 5 NA 0.048 NA 5.19 NA 8.85 

PAHs 
tPAHs 100 100 2064.2 2572.6 527.51 458.18 732.88 725.82 
cPAHs 100 100 78.4 72.64 25.9 19.78 30.90 25.73 
Carbazole 100 100 270 170 43.2 30.08 63.20 45.99 

Inorganics 
Arsenic 0 100 NA 84 NA 13.85 NA 20.60 
Chromium 0 100 NA 100 NA 13.78 NA 21.82 
Copper 0 100 NA 150 NA 53.40 NA 68.31 

I 

Concentrations are given in milligrams per kilogram (mg/kg), 

"' 1990 data included 30 samples; 1991 data included 20 samples. 
NA Not available •. 
UCL 95 percent upper confidence limit of the mean. 

GERAGHTY & MILLER. INC. 
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Table4-5. Degradation of Polycyclic Aromatic Hydrocarbons Based on Ring Number, Landfanns 1 and 2, 

Southern Wood Piedmont Facility, Wilmington, North Carolina. 

Mean Concentration (mglkg) 
II Rings Constituent 1990 1991 1990-1991 %Change 

2 1,1-BiphenyJ 3.77 0.61 3.16 -83.82 
2 1-Methylnaphthalene 4.3 0.51 3.79 -88.14 
2 2-Methylnapbthalene 6.05 3.21 2.84 -46.94 
2 Naphthalene 5.18 2.94 2.24 -43.24 
3 Acenaphthene 6.72 6.1 0.62 -9.23 
3 Acenaphthylene 3.77 2.9 0.87 -23.08 
3 Anthracene 117.66 80.77 36.89 -31.35 
3 Carbazole 43.19 30.08 13.11 -30.35 
3 Dibenzofuran 7.16 4.71 2.45 -34.22 
3 Fluorene 15.53 13.44 2.09 -13.46 

• 3 Phenanthrene 37.53 23.74 13.79 -36.74 

Total 250.86 169.01 81.85 -32.63 
Mean 22.81 15.36 7.44 -32.63 

4 Benz.o( a)a.nthracene 23.57 22.05 1.52 -6.45 
4 Chrysene 32.14 . 26.12 6.02 -18.73 
4 Fluoranthene 71.45. 72.52 -1.07 1.50 
4 Pyrene 65.76 92.3 -26.54 40.36 
5 Benz.o(a)pyrene 20.32 16.06 4.26 -20.96 
5 Bemo(b,k)fluoranthene 40.7 44.24 -3.54 8.70 
5 Dibenzo(a,h)anthracene 4.37. 2.62 1.75 -40.05 
6 Benzo(g,h,i)perylene 8.96 5.43 3.53 -39.40 
6 Indeno(1,2,3-c,d)pyrene 9.38 7.83 1.55 -16.52 

Total 276.65 289.17 -12.52 ; 4.53 
Mean 30.74 32.13 -1.39 4.53 

mglkg Milligrams per kilogram . 

• 
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• Table4-6. 
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H Rings 

2 
2 
3 
3 
3 

3 
3 
3 
3 
4 
4 

2 
2 
4 
4 
5 
5 
5 
6 
6 

cPAHs 
mg/kg 

TEF 
tPAHs 

Data Comparison for Polycyclic Aromatic Hydrocarbons, Landfarms 1 and 2, Southern Wood 
Piedmont Facility, Wilmington, North Carolina. 

Mean Concnetration (mglkg) · 
Constituent 1990 1991 1990-1991 %Change 

1,1-Biphenyl 3.77 0.61 3.16 -83.82 
Naphthalene 5.18 2.94 2.24 -43.24 
Acenaphthene 6.72 6.1 . 0.62 -9.23 
Acenaphthylene 3.77 2.9 0.87 -23.08 
Anthracene 117.66 80.77 36.89 -31.35 
Carbazole• 43.19 30.08 13.11 -30.35 
Dibenzofuran 7.16 4.71 2.45 -34.22 
Fluorene 15.53 13.44 2.09 -13.46 
Phenanthrene 37.53 23.74 13.79 -36.74 
FJuoranthene 71.45 72.52 -1.07 1.50 
Pyrene 65.76 92.3 -26.54 40.36 

Subtotal 377.72 330.11 47.61 -12.60 
Mean 34.34 30.01 4.33 -12.60 

cPAHc; 
1-Methylnapbthalene 4.3 0.51 3.79 -88.14 
2-Methylnapbthalene 6.05 3.21 2.84 -46.94 
Benzo(a)anthracene 23.57 22.05 1.52 -6.45 
Cluysene 32.14 . 26.12 6.02 -18.73 
Benzo(a)pyrene 20.32 16.06 4.26 -20.96 
Benzo(b,k)fluoranthene 40.7 44.24 -3.54 8.70 
Dibenzo(a,h)anthracene 4.37 2.62 1.75 -40.05 
Benzo(g,b,i)perylen.e 8.96 5.43 3.53 -39.40 
lndeno(1,2,3-c,d)pyrene 9.38 7.83 1.55 -16.52 

Total cPAHs 149.79 128.07 21.72 -14.50 
Mean 16.64 14.23 2.41 -14.50 

Without 2-ring P AHs 139.44 124.35 15.09 -10.82 

---------------------------------------------------
tPAHs 527.51 458.18 

Carbazole is also a cP AH but was considered separately from. the other cP AHs. 
Carcinogenic polycyclic aromatic hydrocarbons included in the TEF scheme. 
Milligrams per kilogram. 
Toxicity equivalency factor based on benzo(a)pyrene (USEPA, 1989b). 
Total of all polycyclic aromatic hydrocarbons. 

69.33 -13.14 
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Plan View 
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Cross-Sectional View 

Soil Sampling Locations in 
· Landfann Areas 1 and 2 
Southern Wood Piedmont, 
Wilmington 

. . . ......................... . 

U Upper soil sample taken approximately 3" below landfann surface. 

L Lower soil sample taken within the bottom 6" of the landfanned material. 
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Soil Sampling Locations within the Landfann Areas at 
Southern Wood Piedmont's Former Wood-Treatment 
Facility- Wilmington, North Carolina 
(Not to Scale) 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

36568-1 
36568-2 
36568-3 

PARAMETER 

MW-6/9673 
MW-7/9674 
MW-8/9675 

Semi-Volatiles (8270) 

• 
Naphtha1ene, ug/1 
l.-Methylnaphthal.ene, ug/l. 
2 -Methylnaphthal.ene, ug/1 
l.,l.-Biphenyl, ug/1 
Acenaphthylene, ug/1 
Acenaphthene, ug/1 
Dibenzofuran, ug/1 
Fluorene, ug/l. 
Phenanthrene, ug/1 
Anthracene, ug/l. 
carbazole, ug/1 
Pyrene, ug/l. 
Benzo(a)Anthracene, ug/1 
Chrysene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(g,h,i)perylene, ug/l. 
Pentachlorophenol, ug/1 
Fluoranthene, ug/1 
2-Chlorophenol, ug/1 
Phenol, ug/1 
2,4-Dimethylph~nol, ug/1 

-, 

A-44 

36568-l. 

----------
<l.O 
<l.O. 
<l.O 
<l.O 
<l.O 
<l.O 
<l.O 
<l.O 
<l.O 
<10 
<l.O 
<l.O 
<10 
<l.O 
<10 
<l.O 
<50 
<10 
<l.O 
<l.O 
<l.O 

----------

LOG NO: Sl.-36568 

·Received: is OCT 9l. 

Project: Wilmington, NC 
Sampled By: Client 

Page l. 

DATE SAMPLED 

l.0-14-91 
l.O-l.4-9l. 
l.0-14-9]. 

36568-2 

----------
<l.O 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<l.O 
<10 
<10 
<10 
<50 
<10 
<10 
<l.O 
<l.O 

----------

36568-3 

----------
<l.O 
<l.O 
<10 
<l.O 
<l.O 
<10 
<10 
<10 
<10 
<10 
<10 
<l.O 
<l.O 
<l.O 
<l.O 
<10 
<50 
<10 
<10 
<l.O 
<l.O 

----------

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, ~L 

H.· 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. ; 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke. 

REPORT OF RESULTS 

LOG NO: 51-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 2 

LOG NO SAMPLE DESCRIPTION 1 LIQUID SAMPLES DATE SAMPLED 

36568-1 MW-6/9673 10-14-91 
36568-2 MW-7/9674 10-14-91 
36568-3 MW-8/9675 10-14-91 

PARAMETER 36568-1 36568-2 36568-3 

Trichlorophenols, ug/1 
Cresol (ortho), ug/1 

<10 <10 
<10 <10 

•
cresol m & p, ug/1 
p-Chloro-m-cresol, ug/1 
Tetrachlorophenols, ug/1 

<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 

<10 <10 
<10 <10 
<10 <10 

2,4-Dinitrophenol, ug/1 
Benzo(b,k)£1uoranthene; ug/1 
Indeno(1,2,3-cd)pyrene, ug/1 
Dibenzo(a,h)anthracene, ug/1 
Surrogate-2FP (CL 21-110} 
Surrogate-PHL (CL 10-110} 
Surrogate-NBZ (CL 35-114) 
Surrogate-TBP (CL 10-123) 
Surrogate-TPH (CL 33-141) 
Surrogate-FBP.,.. (CL 43-116) 
Date Extracted 
Date Analyz~d 

Chloride (325.2) 
Chloride (325.2), mg/1 
Date Analyzed 

46 \-
38 \-
84 \-
34 \-
78 \-
72 \-

<50 <50 
<10 <10 
<10 <10 
<10 <10 

38 \- so \-
30 \- 43 \-
68 \- 91 \-
37 \- 54 \-
56 % 72 \-
55 \- 70 % 

10.18.91 10.18.91 10.18.91 
10.23.91 10.24.91 10.24.91 

310 200 130 
10.22.91 10.23.91 10.22.91 

----------------------------- ---------- ---------- ---------- ---------- ----------

A-45 

Laboratory locations In Savannah, GA ·• Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • .Tampa, .FL 
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S L SAVANNAH LABORATORIES .: 
& ENVIRONMENTAL SERVICES, INC • . 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S1-36568 

Received: 15 OCT 91 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESDLTS Page 3 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

36568-1 MW-6/9673 10-14-91 
36568-2 MW-7/9674 10-14-91 
36568-3 MW-8/9675 10-14-91 

36568-1 36568-2 36568-3 

Nitrogen Series 
"l'ota1 Kjel.dah1 Nitrogen-N, mg/1 

~itrate + Nitrite-N, mg/1. 
~otal Nitrogen, mg/1. 

11 
<0.050 

11 

8.3 9.7 
<0.050 <0.050 

8.3 9.7 
Date Anal.yzed 

"l'otal. Pho~horus (365.1) 
Tota1 Pho~horus, mg/1. 
Date Analyzed 

"l'otal. Organic carbon (415.1) 
"l'otal Organic Carbon , mg/1 
Date Analyzed 

.. 

A-46 

10.23.91 

2.0 
10.23.91 

16 
10.15.91 

----------

10.23.91 10.23.91 

0.72 0.78 
10.23.91 10.23.91 

22 . 27 

10.15.91 10.15.91 

---------- ----------

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL ~ De~rfield-Beach, FL • Tampa, fL 

.·. 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

.5102 ·LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WJ:) 

P.o. Box 5477, x-es and sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 4 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

36568-4 MW-9/9676 10-14-91 

: .... 

PARJIMETER 

Semi-Volatiles (8270) 
Naphthalene, ug/1 
1-Methylnaphthalene, ug/1 
2-Methylnaphthalene, ug/1 

~ • 1,1-Biphenyl, ug/1 
Acenaphthylene, ug/1 
Acenaphthene, ug/1 
Dibenzofuran, ug/1 
Fluorene, ug/1 
Phenanthrene, ug/1 

! 
.i 

L. 

Anthracene, ug/1 
Carbazole, ug/1 
Pyrene, ug/1 
Benzo(a)Anthracene, ug/1 
Clu:ysene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(g,h,i)perylene, ug/1 
Pentachlorophenol, ug/1 
Fluoranthene, ug/1 
2-Chlorophenol, ug/1 
Phenol, ug/1 
2,4-Dimethylphenol, ug/1 
Trichlorophenols, ug/1 
Cresol (ortho), ug/1 

:• 

36568-4 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<fO 

A-47 
L Laboratory toeatlons.ln Savannah, GA • ·Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, _FL 



·.J 

S L SAVANNAH LABORATORIES.:~·;.: ..... 
& ENVIRONMENTAL SERVICES, INC. ··· ~ .. 

;;· 
····· ... 

02 LaRoche Avenue • Savannah. GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 5 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

36568-4 MW-9/9676 10-14-91 

P.ARJ\METER 

Cresol m & p, ug/~ 
p-Chloro-m-creso~, ug/1 
Tetrachloropheno1s, ug/1 
2,4-Dinitropheno1, ug/1 

•

Benzo(b,k}f1uoranthene, ug/1 
Indeno(1,2,3-cd}pyrene, ug/1 
Dibenzo(a,h)anthracene, ug/1 
Surrogate-2FP (CL 21-110} 
Surrogate-PHL (CL 10-110} 
Surrogate-NBZ (CL 35-114) 
Surrogate-TBP (CL 10-123) 
Surrogate-TPH (CL 33-141) 
Surrogate-FBP (CL 43-116) 
Date Extracted 
Date Ana1yzed 

Suspended Solids (160.2) 
Suspended Solids, mg/1 

. Date Analyzed 
Chloride (325.2) 

Ch1oride (325.2), mg/1 
Date Analyzed 

Nitrogen Series 
Tota1 Kje1dah1 Nitrogen-N, mg/1 
Nitrate + Nitrite-N, mg/1 

i Total Nitrogen, mg/1 
J Date Analyzed 

-. 

36568-4 

<10 
<10 
<10 
<50 
<10 
<10 
<10 

47 '" 
37 '" 
86 '" 
50 '" 
68 '" 
69 '" 

10.18.91 
10.24.91 

<5.0 
10.17.91 

120 
10.22.91 

6.3 
<0.050 

6.3 
10.23.91 

----------------------------- ---------- ---------- ---------- ---------- ----------

A-48 
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S L SAVANNAH LABORATORIES 
. & ENVIRONMENTAL SERVICES, INC. 

.• 1.02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (Wl:) 

P.O. Box 5477, X-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 6 

LOG NO SAMPLE DESCRIPTION 1 LIQUID SAMPLES DATE SAMPLED 

36568-4 MW-9/9676 10-14-91 

P.ARJ\METER 

Total Phosphorus (365.1) 
Total Phosphorus, mg/1 
Date JUlalyzed 

Total Organic Carbon (415.1) 

36568-4 

0.89 
10.23.91 

• 

Total Organic Carbon , mg/1 
Date J\nalyzed 

20 
10.15.91 

•• 

Copper (6010) 
Copper, mg/1 
Date JUlalyzed 

Chromium (6010) 
Chromium, mg/1 
Date JUlalyzed 

Arsenic (7060) 
Arsenic, mg/1 
Date Analyzed 

.. , 

<0.025 
10.23.91 

<0.010 
10.23.91 

<0.010 
10.30.91 

----------------------------- ----------· ---------- ---------- ---------- ----------
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

. • 102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S1-36568 

Received: 15 OCT 91 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke Project: Wilmington, NC 
Sarr.pled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

36568~5 RB-1 10-14-91 
36568-6 FB-1 10-14-91 

PARAMETER 36568-5 36568-6 

Semi-Volatiles (8270) 
Naphthalene, ug/1 
1-Methylnaphthal.ene, ug/1 

..... 2-Methylnaphthalene, ug/1 
, 1,1-Biphenyl, ug/1 

Acenaphthylene, ug/l 
Acenaphthene, ug/1 
Dibenzofuran, ug/1 
Fluorene, ug/l 
Phenanthrene, ug/1 
Anthracene, ug /l 
Carbazole, ug/l 
Pyrene, ug/l 
Benzo(a)~thracene, ug/l 
Chrysene, ug/l 
Benzo(a)pyrene, ug/l 

.. 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

Page 7 

r 
i. 
i 

Benzo(g;h,i)perylene, ug/1 
Pentachlorophenol, ug/l 
F1uoranthene, ug/l 

<10 
<50 
<10 

<10 
<50 
<10 

• 
I. 

2-Chlorophenol, ug/l 
Phenol, ug/l 
2,4-Dimethylphenol, ug/l 
Trichlorophenols, ug/1 

----------

A-50 

<10 
<10 
<10 
<10 

----------

<10 
<10 
<10 
<10 

---------- ----------
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SL SAVANNAH LAB.ORATORIES.'A:.;· .. 
& ENVIRONMENTAL SERVICES, INC., .. ";, .. ; · · .. 

• 102laRoche Avenue • Savannah, GA 31404 • {912) 354-7858 • Fax (912} 352-0165 

LOG NO: S1-36568 

Received: 15 OCT 91 
Ms. Sandra Watson 
Southern Wood Piedmont (WJ:) 

P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRJ:PTJ:ON , Ll:QOJ:D SAMPLES DATE SAMPLED 

36568-5 RB-1 10-14-91 
36568-6 FB-1 10-14-91 

PARAMETER 36568-5 36568-6 

Cresol (ortho), ug/1 
Cresol m & p, ug/1 
p-Ch1oro-m-creso1, ug/1 

•

etrachlorophenols, ug/1 
,4-Dinitrophenol, ug/1 

Benzo(b,k)fluoranthene, ug/1 
Indeno(1,2,3-cd)pyrene, ug/1 
Dibenzo (a, h) anthracene, ug/1 
Surrogate-2FP (CL 21-110) 
Surrogate-PHL (CL 10-110) 
Surrogate-NBZ (CL 35-114) 
Surrogate-TBP (CL 10-123) 
Surrogate-TPH (CL 33-141) 
Surrogate-FBP (CL 43-116) 
Date Extracted 
Date Jmalyzed 

pH (150.1.) 
pH, units 
Date 1ulalyzed 

Chloride (325.2) 
Chloride (325.2), mg/1 
Date Analyzed 

~~ 

<l.O 
<10 
<10 
<10 
<50 
<10 
<10 
<10 

37 \" 
26 \" 
79 \" 
74 \" 
82 \" 
77 \" 

1.0.18.91 
10.24.91. 

5.4 
10.15.91. 

<1.0 
10.22.91 

<l.O 
<10 
<10 
<10 
<50 
<10 
<10 
<10 

37 \" 
26 \" 
81 \" 
76 \" 
76 \" 
78 \" 

10.1.8.91 
1.0.24.91. 

5.0 
10.15.91 

<"1.0 
10.22.91 

Page 8 

----------------------------- ---------- ---------- ---------- ---------- ----------

• 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

, .5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352.0165 

Ms. Sandra Watson · 
Southern Wood Piedmont (WJ:) 

P.O. Box 5477, ·J:-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

cc: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 9 

LOG NO SAMPLE DESCRIPTION 1 LIQUID SAMPLES DATE SAMPLED 

----------- ------------------------~------------------------- -----------------------
36568-5 RB-1 10-14-91 
36568-6 FB-1 10-14-91 

PARAMETER 36568-5 36568-6 

Nitrogen Series 
Tota1.Kje1dah1 Nitrogen-N, mg/1 
Nitrate + Nitrite-N, mg/1 

• 
Total Nitrogen, mg/l. 
Date Anal.yzed 

Total Phosphorus (365.1) 
Total Phosphorus, mg/l. 
Date lUlal.yzed 

Total Organic Carbon (415.1) 
Total Organic Carbon , mg/l. 
Date .Analyzed 

Copper (6010) 
Copper, mg /l. 
Date .Analyzed 

Chromium (6010) 
Chromium, mg/1 
Date .Analyzed 

Arsenic (7060) 
Arsenic, mg/l. 
Date .Analyzed 

.. 

<0.10 <0.10 
<0.050 <0.050 
<0.15 <0.15 

10.24.91 10.24.91 

<0.10 <0.10 
10.24.91 10.24.91 

1.8 2.3 
10.15.91 10.15.91 

<0.025 <0.025 
10.23.91 10.23.91 

<0.010 <0.010 
10.23.91 10.23.91 

<0.010 <0.010 
10.30.91 10.30.91 

---------- ---------- ----------

1.. 
L 

A-52 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, _FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

LOG NO 

36568-7 
36568-8 
36568-9 
36568-10 
36568-11 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

P.O. Box 5477, ~-as and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESC~PTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 
Method Blank (MB) Results 
Lab Control Standard (LCS) Result 
LCS Expected Value . 
LCS \- Recovecy 

LOG NO: s=.-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 10 

P~R 36568-7 36568-8 36568-9 36568-10 36568-11 

----------------------------- ---------- ---------- ---------- ---------- ----------
•

emi-Volati1es (8270) 
Naphthalene, ug/1 
1-Methylnaphthalene, ug/1 
2-Methylnaphthalene, ug/1 
1,1-Bipheny1, ug/1 
Acenaphthylene, ug/1 
Acenaphthene, ug/1 
Dibenzofuran, ug/1 
Fluorene, ug/1 
Phenanthrene, ug/1 
Anthracene, ug/1 
carbazole, ug/1 
Pyrene, ug/1 
Benzo(a)Anthracene, ug/1 
Clu:ysene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(g,h,i)perylene, ug/1 
Pentachlorophenol, ug/1 
Fluoranthene, ug/1 
2-Chlorophenol, ug /1_ 

..• 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
l:O 
10 
10 
so 
10 
10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 

101 

114 
105 

92 
96 

87 
83 
79 

69 
98 
92 

----------------------------- ---------- ---------- ----------

-· 
A-53 

100 101 \-

100 114 ~ 
100 105 \-

100 92 \-
100 96 \-

100 87 ~ 
100 83 ~ 
.100 79 \-

100 69 ~ 
100 98 \-
100 92 ;, 

---------- ----------
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LJ 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, X-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

cc: Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION ~ QC REPORT FOR LIQUID SAMPLES 

36568-7 Detection Limits 
36568-8 Method Blank (MB) Results 
36568-9 Lab Control Standard (LCS) Result 
36568-10 LCS Expected Value 
36568-11 LCS ~ Recovery 

PARAMETER 36568-7 36568-8 36.568-9 

•
henol, ug/1 

.• ,4-Dimethylpheno1, ug/1 
Trich1orophenols, ug/i 
Cresol (ortho), ug/1 
Cresol m & p, ug/1 
p-Chloro-m-cresol, ug/1 
Tetrachloropheno1s, ug/1 
2,4-Dinitropheno1, ug/1 
Benzo(b,k)f1uoranthene, ug/1 
Indeno(1,2,3-cd)pyrene, ug/1 
Dibenzo(a,h)anthracene, ug/1 
Surrogate-2FP (CL 21-110) 
Surrogate-PHL (CL 10-110) 
Surrogate-NBZ (CL 35-114) 
Surrogate-TBP (CL 10-123) 
Surrogate-TPH (CL 33-141) 
Surrogate-FBP (CL 43-116) 
Date Extracted 
Date .Analyzed 

Suspended Solids (160.2) 
Suspended Solids, mg/1 
Date .Analyzed 

.. 

10 
10 
10 
10 
10 
10 
10 
so 
10 
10 
10 

s.o 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 

57 \-
41 ~ 

106 \-
"69 ~ 
101 ~ 

94 ~ 
10.18.91 
10.23.91 

36 
90 
83 

90 
109 

52 
82 
79 
74 

53 ~ 
39 ~ 
99 ~ 
64 ~ 
93 ~ 
89 \-

10.18.91 
10.28.91 

<5.0 92 
10.17.91 10.17.91 . 

LOG NO: S1-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 11 

----------------------
36568-10 36568-11 

---------- ----------
100 36 ~ 
100 90 \-
100 83 \-

100 90 ~ 
100 109 \-
100 52 \-
100 82 \-

100 79 \-

100 74 \-

100 92 \-

----------------------------- ---------- ---------- ---------- ---------- ----------

~. 
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LJ 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

LOG NO 

36568-7 
36568-8 
36568-9 
36568-10 

- 36568-11 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.o. Box 5477, I-ss and sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Detection Limits 
Method Blank (MB) Results 
Lab Control Standard (LCS) Result 
LCS Expected Value 
LCS \- Recovery 

LOG NO: S1-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 12 

PARAMETER 36568-7 36568-8 36568-9 36568-10 36568-11 

~ (150.1) 
~~H, units 

Chloride (325.2) 
Chloride (325.2), mg/1 
Date .Anal.yzed 

Nitrogen Series 
Total Kjeldahl Nitrogen-N, mg/~· 
Nitrate + Nitrite-N, mg/1 
Total Nitrogen, mg/1 
Date .Analyzed 

Total Phosphorus (365.1) 
Total Phosphorus, mg/1 
Date 1ulalyzed 

Total Organic Carbon (415.1) 
Total Organic Carbon , mg/1 
Date 1ulalyzed 

Copper (6010) 
Copper, mg/1 
Date 1ulalyzed 

Chromium (6010) 
Chromium, mg/1 
Date .Analyzed 

1.0 

...0.10 
o.oso 
0.15 

0.10 

1.0 

0.025 

0.010 

<1.0 
10.22.91 

<0.10 
<0.050 

<0.15 
'10.23.91 

<0.10 
10.23.91 

<1.0 
10.15.91 

<0.025 
10.23.91 

<0.010 
10.23.91 

7.46 
10.22.91 

0.43 
0.397 

10.23.91 

0.702 
10.23.91 

22.4 
10.15.91 

0.981 
10.23.91 

0.993 
10.23.91 

7.7 

0.50 
0.375 

0.75 

23.0 

1.00 

1.01 

97 \-

86 \-
106 \" 

94 \-

97 \-

98 \-

98 % 

----------------------------- ---------- ---------- ---------- ---------- ----------

-· 
.. , 

A-SS 
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u 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO 

36568-7 
36568-8 
36568-9 
36568-10 
36568-11 

Ms. Sandra Watson 
Southern Wood Piedmont (WI} 
P.O. Box 5477, X-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

cc: Mark Radecke 

REPORT OF RESULTS 

SJ.\MPLE DESCRIPTION , QC REPORT FOR L:IQO:ID SAMPLES 

Detection Limits 
Method Blank (MB) Results 
Lab Control Standard (LCS). Result 
LCS Expected Value 
LCS \" Recove:ry . 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 13 

----------- -------------------------------------------------- ----------------------
· P.ARAMETBR 

~senic (7060) 
.. Arsenic, mg/1 

Date Anal.yzed 

• 

36568-7 36568-8 36568-9 36568-10 36568-11 

0.010 <0.010 0.051 so 102 t 
10.30.91 10.30.91 

.• 

A-56 
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S L SAVANNAH LABORATORIES 
& ENViRONMENTAL SERVICES, INC. 

,. ~ 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WJ:) 

P.O. Box 5477, X-85 and·Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SJ\MPLE DESCRIPTION ~ QC REPORT FOR LiQUID SJ\MPLES 

-

36568-12 
36568-13 
36568-14 
36568-15 
36568-16 

PARJ\METER 

LCS ~ Recovery Limits 
Matrix Spike (MS) Result/Duplicate 
MS Expected Va1ue 
MS ~ Recovery/Duplicate 
MS ~ Recovery ~ts 

36568-12 

----------
36568-13 

----------
· .emi.-Volatiles (8270) 
·· aphthalene, ug/l 21-133 '" 100/100 

.· 

. .. 

• 

Acenaphthylene, ug/l 
Acenaphthene, ug/l 
Phenanthrene, ug/1 
Jmthracene, ug/l' 
Benzo(a)Jmthracene, ug/l 
Chrysene, ug/1 
Benzo(a)pyrene, ug/l 
Pentachlorophenol, ug/l 
Fluoranthene, ug/l 
2-Chlorophenol, ug/1 
Phenol, ug/l 
2,4-Dimethylphenol, ug/1 
Trichloropheno1s, ug/l 
p-Chloro-m-cresol, ug/1 
Tetrachlorophenols, ug/1 
2,4-Dinitrophenol, ug/l 
Benzo(b,k)fluoranthene, ug/l 
Xndeno(l,2,3-cd)pyrene,.ug/l 

33-145 '" 47-145 '" 54-120 '" 27-133 \" 
. 33-143 \" 
. 17-168 '" 
17-163 ~ 
14-176 \" 
26-137 \" 
23-134 ~ 
5-112 ~ 

32-119 %-
37-144 ~ 
22-147 %-
10-130 %-
10-191 %-
24-159 %-
10-171 %-

108/108 
100/100 

92/92 
92/92 
44/44 
80/80 
28/28 
31/29 
88/88 
32/36 
18/11 
60/48 

128/112 
56/44 
15/19 
11/10 
68/68 
32/32 

~ A-57 

36568:-14 

----------
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

LOG NO: Sl-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 14 

36568-15 36568-16 

100/100 '" 
108/108 ~ 
100/100 \" 

92/92 '" 
92/92 '" 
44/44 \" 
80/80 \" 
28/28 ;-
31/29 ~ 
88/88'\-
32/36 \-
18/11 %-
60/48 %-

128/112 %-
56/44 \-
15/19 %-
11/10 % 
68/68 %-
32/32 ;-

21-133 \-
33-145 \" 
47-145 \" 
54-120 %-
27-133 '" 33-143 %-
17-168 %-
17-163 %-

14-176 %-
26-137 % 
23-134 %-

5-112 % 

32-119 %-

37-144 %-
22-147 %-
10-130 %-

10-191 %-
·24-159 %-
10-171 % 

----------

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL ·• Deerfield Beach, FL • Tampa, FL 



u 

S L SAVANNAH LABORATORIES. 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche A\tenue • Savannah~ GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

LOG NO 

36568-12 
36568-13 
36568-14 
36568-15 
36568-16 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

P.O. Box 5477, X-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRXPTXON , QC REPORT FOR LXQUID SAMPLES 

LCS ~ Recovery Limits 
Matrix Spike (MS) Result/Duplicate 
MS Expected Value 
MS ~ Recovery/Duplicate 
MS ~ Recovery Limits 

P.ruu\MBTER 36568-12 36568"-13 36568-14 

LOG NO: S1-36568 

·Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 15 

36568-15 36568-16 

·· ~~~c~~~;~~~~~~~-~~i~ 
~urrogate-2FP (CL 21-110) 

Surrogate-PHL (CL 10-110) 
Surrogate-NBZ (CL 35-114) 
Surrogate-TaP (CL 10-123) 
Surrogate-TPH (CL 33-141) 
sui:-rogate-FBP (CL 43-116) 
Date Extracted 

10-227 ~ 26/28 
35/21 
23/15 
51/50 
57/56 

100 
100 
100 

26/28 \-
35/21 \-
23/15 ~ 

10-227 \-
21-110 \-
10-110 \-
35-114 \-
35-114 \-
33-141 \-
43-116 \-

; 

i.. 

Date Analyzed 
Suspended Solids (160.2) 
Suspended Solids, mg/1 
Date Analyzed 

pH (150.1) 
pH, units 

Chloride. (325 .2) 
Chloride (325.2), mg/1 
Date .Analyzed 

Nitrogen Series 
Total Kjeldahl Nitrogen-N, 

mg/1 
Nitrate + Nitrite-N, mg/1 
Date Analyzed 

.. 

75-125 ~ 

43/44.5 
45/44.5 

10.18.91 
10.23.91 

90-110 ~ ~-17/5.08 
10.22.91 

75-125 ;. 1.14/1.21 

90-110 % .208/.204 
10.23.91 

so 
100 
so 
so 

102/100 ;. 
57/56 \-
86/89 ~ 
90/89 ~ 

s.o 103/102 \- 75-125 % 

1.0 114/121 % 75-125 ;. 

0.20 104/102 % 75-125 % 

----------------------------- ---------- ---------- ---------- ---------- ----------

~ • 
.. 
: ---- A-58 
!.. 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. · 

.102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO 

36568-12 
36568-13 
36568-14 
36568-15 
36568-16 

Ms. Sandra Watson 
Southern Wood Piedmont (w.t) 

P.O. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, sc 29304 

cc: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

LCS ~ Recovery Limits 
Matrix Spike (MS) Result/Duplicate 
MS Expected Value 
MS ~ Recovery/Duplicate 
MS ~ Recovery Limits 

LOG NO: S1 36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 16 

PARAMETER 36568-12 36568-13 36568-14 36568-15 36568-16 

~tal Pho~horus (365.1) 
~Total Pho~horus, mg/l. 

Date Analyzed 
Total Organic carbon (415.1) 
Total Organic carbon , mg/l. 
Date 11Ilalyzed 

Copper (6010) 
Copper, mg /1 
Date .Analyzed 

Chromium (6010) 
Chromium, mg/1 
Date .Analyzed 

Arsenic (7060) 
Arsenic, mg/1 
Date .Analyzed 

-· 

60-140 ~ 0.89/0.92 
10.23.91 

60-140 ~ .103/105 
10.15~91 

.. 
75-125 ~ .991/.947 

10.23.91 

75-125 \' .949/.995 
10.23.91 

75-125 ;; 51/51 
. 10.30.91 

---------- ----------

A-59 

1.0 89/92 ~ 60-140 \' 

100 103/105 ~ 60-140 ~ 

1.00 99/95 ~ 75-125 \' 

1.01 95/99 ~ 75-125 \' 

so 102/102 \' 75-125 ;; 

---------- ---------- ----------

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, .FL 
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L. 

S L SAVANNAH LABORATORIES· 
& ENVIRONMENTAL SERVICEs, INC..· · 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

LOG NO 

36568-22 
36568-23 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRIPTiON 1 QC REPORT FOR Ll:QUl:D SAMPLES 

CCVS Result 
CCVS \- Recovery 

LOG NO: S1-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 18 

P~R 36568-22 36568-23 

Arsenic (7060) 
Arsenic, mg/1 
Date J\.na1yzed 

omium (6010) 
Chromium, mg/1 
Date J\.nalyzed 

Copper (6010) 
Copper, mg/1 
Date Analyzed 

-.------.----

48 
10.30.91 

0.989 
10.23.91 

0.969 
10.23.91 

96 \-

98 \-

97 % 

-· 
.... 

A-61 .... 
Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, fL 
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S L SAVANNAH LABORATORIES. 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352.0165 · 

LOG NO 

36568-24 
36568-25 

Ms. Sandra Watson 
Southern Wood Piedmont (w.t) 
P.O. Box 5477, x-es and sigsbee Rd. 
Sp~anburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRIPTION 1 QC REPORT FOR LIQUID SAMPLES 

CCVS Result 
CCVS \- Recovery 

LOG NO: S1·36568 

Received: 15 OCT 91 

Project: Wi1mington, NC 
Sampled By: Client 

Page 19 

PARAMETER 36568-24 36568-25 

Arsenic (7060) 
Arsenic, mg/1 94 \-

~:::.; J\nal.yzed 
,.,.-,.:;:=::--..:um ( 6010) 

Chromium, mg/1 

47.1 
10.30.91 

1.01 
10.23.91 

100 \-
Date J\nal.yzed 

Copper (6010) 
Copper, mg/1 
Date lm;al.yzed 

0.998 
10.23.91 

100 \-

----------------------------- ---------- ---------- ---------- ---------.• 

A-62 
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S .L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. · 

• 5102 LaRoche Avenue • Savannah, GA 31404 • {912) 354-7858 • Fax (912) 352-0165 

LOG NO 

36568-26 
36568-27 
36568-28 
36568-29 
36568-30 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

CCVS Result 
CCVS \- Recovery 
CCVS Result 
CCVS \- Recovery 
CCVS Result 

LOG NO: S1-36568 

Received: 15 OCT 91 

Project: Wi1mington, NC 
Sampled By: Client 

Page 20 

----------- -------------------------------------------------- ----------------------
PJUU\METER 36568-26 36568-27 36568-28 36568-29 36568-30 •-----------------------------

·: Chromium (6010) 
:. Chromium, mg/1 

.,., 

Date J\na1yzed 
Copper (6010) 
Copper, mg/1 
Date .Analyzed 

Methods: EPA SW-846 

1.02 
10.23.91 

1.00 
10.23.91 

----------.. 

1!)1 \-

100 \-

----------

A-63 

0.991 98 \- 0.966 
10.23.91 10.23.91 

0.977 98 \- 0.957 
10.23.91 10.23.91 

---------- ---------- ----------

- 'ft,,.,_f,,., fnc:ttlon~ In Savannah. GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, fL 
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S L . SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

.102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, X-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 21 

LOG NO SAMPLE DESCRXPTXON , QC REPORT FOR LIQUID SAMPLES 

36568-31 
36568-32 
36568-33· 

CCVS % Recovery 
CCVS Result 
CCVS % Recovery 

Chromium (6010) 
~Chromium, mg/1 
~ate Analyzed 

Copper (6010) 
Copper, mg/1 
Date Analyzed 

36568-31 36568-32 36568-33 

96 % 0.940 93 % 
10.23.91 

96 % 0.944 94 % 
10.23.91 

----------------------------- ---------- ---------- ---------- ---------- ----------
Methods: EPA SW-846 

.. 

-· 
A-64 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352..0165 

Ms. Sandra Watson 
Southel:Il Wood Piedmont (WI:) 
P.O. Box 5477, I:-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

36568-34 MS \- RPD ·(Limit) 

PARAMETER 

Chloride (325.2) 
Chloride (325.2) 

Nitrogen Series 

• 

Total Kjeldahl Nitrogen-N 
Nitrate + Nitrite-N 

-- Total Phosphorus (365.1) 
Total Phosphorus 

Total Organic Carbon (415.1) 
.Total Organic Carbon 

Copper (6010) 
Copper 

Chromium (6010) 
Chromium 

.Arsenic (7060) 

36568-34 

.97 (<30) % 

6.0(<30) % 
1.9 (<30) \-

3.3 (<40) % 

1.9 (<40) % 

.• 4.1 (<20) \-

4.1(<20) \-

.Arsenic 0(<20) \-

L.: 

~. 

A-65 

LOG NO: S1-J656B 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 22 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912} 354-7858 • Fax (912} 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI} 
P.O. Box 5477, 7-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

36568-34 MS \- RPD (Limit) 

I?ARJ\METER 

Semi-Volatiles (8270) 
Naphthalene 
Acenaphthylene 

•

Acenaphthene 
Phenanthrene 
Anthracene 
Benzo(a)Anthracene 
Chrysene 
Benzo(a)pyrene 
Pentachlorophenol 
Fluoranthene 
2-Chlorophenol 
Phenol 
2,4-Dimethylphenol 
Trichlorophenols 
p-Chloro-m-cresol 
Tetrachlorophenols 
2,4-Dinitrophenol 
Benzo(b,k)fluoranthene 
7ndeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 

~ ,. W. Andrews, Ph. D. 

.• 

A-66 

36568-34 

0 (<40) \-
0 (<40) \-
0(<31) % 
0 <<40) \-
0(<40) \-
0 (<40) \-
0 (<48) \-
0 (<40) \-

6.7 (<50) \-
0 (<40) \-

12 (<40) \-
48(<42) \-
22(<40) \-
13 (<50) \-
24 (<40} \-
24 (<50) \-

9.5(<50) \-
0 (<40) \-
0(<45) \-

7.4 (<70) \-

----------

LOG NO: S1-36568 

Received: 15 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 23 

---------- ----------

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



I l A ... GE-.H1'Y1 

AY& ~R, INC. 
)!fiJIEnvironmcntal Suvlcc.r 

Laboratory Task Order No. t-J I A .HAIN~OF-CUSTODY RECORD Page~_L 
Project Number Nt..oCO)ooS I SAMPLE BOTTLE I CONTAINER DESCRIPTION 

Project LocaUon .S:WP w.:\,,"Sn,.,,.c.. t. ~ (/_(/ 4 ~~ f'//_; '":i ro~o'? 
Laboratory S*'"c"-lNAY L,.,.6o~A--ro~ta'.:;:s /../ ~~(/" '.} 'J- ~- CO 1j !1 

Sampler(s)/Affiliation M. ~A 'b~\(.~ (G-~M-) '/~ :;..!1 ~ t, fl. J-~ 1-- f lj <1 ~ J ~~ 
p, ~ttc.oe.:; (<r4-"') // ·.~ j:" ~ ;- ~ [ E ~ , f.o [' '!i 

Datemme 1J c/ o D ~ f $ f. I_,!]E "' r-u,g d 7 
SAMPLE IDENTilY Code Sampled lab 10 """ ,o ,o "' · o 1' , / 

Sample Code: L = Liquid; S = Solid; A = Air 

Relinquished by: .?::;;:\ ~ €... (f'-a~e.. 
Received by: 

Organization: ~ p t:¥:LLCA.t I:ht:.. I o - I 'i .. o. I 
Organization: Date I I 

Total No. of Bottles/ 
Containers 

I "'I! 0"\:> 

Time 

Relinquished b\c Organization: -~"!'""'!"""-----,~~---
Received by: ':::1' fl-AA "" <'Ltr~Rt;:? Organization: Si1 V LA8S Date lOt, 15" t91 Time 9 : M 

l 

lOTAL 

u 

c. 

30 

Seal Intact? . 
Yes No N/A 

Seal Intact? 
@ NoN/A 

Speciallnstructions/Remarks: M\N-CX/9li'J(o ~t::::.t:o..p:ya ·~ ,b ..... IXY'f!y_ c-t= lj!:t(o c.u.cl. .k..... C:"4"'C.A:t='f:;=..n"' ~----
TSS ~ ~~ C.r" 4 A-s wka.sb _ ~ J''>""rt.-J c:e-r 16! tO 

~Common Carrier Fe-t>e=~~oL e-'lOe~a-.u 0 Lab Courier ,_,..,,...., 
0 Other ____ ..;....:.... __ 

SPEClFY · 

-' '. 



LJ 

s L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. . 

rn~@UW~oo 
·18~,,.. 1 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 , Ji & M RALEIGH·f· 

LOG NO 

36592-1 
36592-2 
36592-3 
36592-4 
36592-5 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I~8s and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRl:PTION , SOLID OR SEMISOLID SAMPLES 

LFl.AUS/9663A· 
LFl.ALS/9663B 
LF1ui1S/9666A 
LFlDLS/9666B 
LF1CUS/966SA 

--------------------------------------------------
36592-2 36592-3 

---------- ----------

LOG NO: Sl-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

10-15-91 
10-15-91 
10-15-91 
10-15-91 
10-15-91 

Page 1 

36592-4 36592-5 

·=~~-------------------- ---=~==~== - Semi-Vo1ati1es (8270) 

-
-

-

Naphtha1ene, mg/kg dw 
1-Methy1naphtha1ene, mg/kg dw 
2-Methy1naphtha1ene, mg/kg. dw 
1,1-Biphenyl, mg/kg dw 
Acenaphthylene, mg/kg dw 
Acenaphthene, mg /kg dw 
Dibenzofuran, mg/kg dw 
Fluorene, mg/kg dw 
Phenanthrene, mg /kg dw 
Anthracene, mg/kg dw 
·carbazo1e, mg/kg dw 
Pyrene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)pyrene, mg/kg dw 
Benzo(g,h,i)pery1ene, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Fluoranthene, mg/kg dw 
2-Chlorophenol, mg/kg dw 

2.8 
0.22J 

2.7 
0.42 

. ., 3.8 
0.95 
2.7 
6.9 
16 
54 
23 
20 
11 
12 
13 

7.4 
. 1.2 

22 
<0.38 

0.56J 
0.17J 
0.29J 

0.092J 
0.59J 
1.9J 

0.89J 
2.4J 

15 
5.7 

1.1J 
69 
24 
28 
14 

6.5 
3.9J 

77 
<3.7 

----------

A-68 

1.0 
0.14J 

1.1 
0.24J 

1.4 
0.36 
1.6 
4.9 
7.7 

36 
8.2 

28 
15 
18 
11 

2.1 
0.79J 

24 
<0.36 

----------

0.088J 3.4J 
0.070J 4.0J 
0.067J 6.4J 
0.022J 0.90J 
0.13J 2.1j 
0.18J 0.62J 
0.21J 5.6J 
0.21J 14 

3.3 21 
1.0 140 

0.98 38 
5.7 34 
2.1 11 
3.0 15 
1.8 14 

0.70 6.4J 
<1.8 <39 
4.7 15 

<0.35 <7.8 

---------- ----------

L8boratorv locations In Savannah. ·GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S . L SAVANNAH LABORATORIES . . 
&ENWRONMSNTALSERWCSS,IN~ 

.102 LaRoche Avenue • Savannah, GA 31404 • (912} 354-7858 • Fax {912) 352~165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SJ\MPLE DESCRIPTION , SOLID OR SEMISOLID SJ\MPLES 

36592-1 LF1AUS/9663A 
36592-2 LF1ALS/9663B 
36592-3 LF1DUS/9666A 
36592-4 LF1DLS/9666B 

. 36592-5 LF1CUS/9665A 

PJUmMETER 36592-1 

~~~~~:-~~i~;-~~------------ -----:~:;; 
2,4-Dimethylphenol, mg/kg dw 0.06J 
Trichlorophenols, mg/kg dw 
Cresol (ortho) , mg/kg dw 
Cresol m & p, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg dw 
Dibenzo{a,h)anthracene, mg/kg dw 
Surrogate-2FP {CL 25-121) 
Surrogate-PHL (CL 24-113) 
Surrogate-NBZ {CL 23-120) 
Surrogate-TBP {CL 19-122) 
Su~ogate-TPH (CL 18-137) 

<0.38 
<0.38 

0.044J 
<0.38 
0 .. 19J 
<1.9 

30 
9.6 
3.4 

66 % 
59 \-
54 % 
70 % 

159 % 
65 \-Surrogate-FBP {CL 30-115) 

Date Extracted 10.17.91 
Date .1Ulalyzed 

Arsenic (7060) 
Arsenic, mg/kg dw 
Date JUlalyzed 

10.2;1.-22 

6.5 
10.29.91 

36592-2 36592-3 

---------- ----------
<3.7 <0.36 
<3.7 0.028J 
<3.7 <0.36 
<3.7 <0.36 
<3.7 <0.36 
<3".7 <0.36 
<3.7 <0.36 

<19 <1.8 
36 32 

9.2 4.4 
2.9J 1.1 
*F33 60 \-
*F33 54 % 

*F33 60 % 

*F33 71 ~ 
*F33 179 \-
*F33 . 65 \-

10.17.91 10.17.91 
10.23-25 10.21-25 

23 4.9 
l.0.30.9l. l.0.29.9l. 

---------- ----------

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wi1mington, NC 
Sampled By: Client 

Page 2 

DATE SJ\MPLED 

10-.15-91 
10-15-91 
10-15-91 
10-15-91 
10-15-91 

36592-4 

----------
<0.35 
<0.35 
<0.35 
<0.35 
<0.35 
<0.35 
<0.35 

<1.8 
3.4 

0.74 
0.26J 

72 \-
75 % 
78 % 
58 % 

119 \-
75 \-

10.17.91 
10.21-25 

15 
l.0.30.9l. 

----------

36592-5 

----------
<7.8 

0.86J 
<7.8 

0.023J 
<7.8 
<7.8 
<7.8 

<39 
43 

7.9 
<7.8 
64 % 

78 % 

68 \-
83 \-

120 \-
61 \-

10.17.91 
10.21-25 

2.5 
10.29.91 

----------

~. 

' ... 
A-69 
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S .L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 102 LaRoc:fle Avenue • Savannah, GA31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-SS and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SJU.!PLES 

36592-1 
36592-2 
36592-3 
36592-4 

- 36592-5 

P.ARJ\METBR 

LFl..AUS/9663A 
LFl.ALS/9663B 
LF1DUS/9666A 
LF1DLS/9666B 
LF1CUS/9665A 

36592-1 

~~~-(~~~~,-------------- ----------
Chromium, mg /kg dw 6. 2 
Date Analyzed 10.30.91 

Copper (6010) 
Copper, mg/kg dw 37 
Date Analyzed 10.30.91 

Nitrogen Series ~ 

Total Kjeldahl Nitrogen-N, 1500 
mg/kg dw 

Nitrate + Nitrite-N, mg/kg dw <5.8 
Total Nitrogen, mg/kg dw 1500 
Date Analyzed 10.30.91 

Total Phosphorus (365.1) 
Total Pho~phorus, mg/kg dw 730 
Date Analyzed 10.31.91 

Total Organic Carbon (415.1) 
Total Organic carbon ,·mg/kg dw 33000 
Date Analyzed 10.17.91 

Chloride (325.2) 
Chloride (325.2), mg/kg dw <23 
Date Analyzed 10.30.91 

----------------------------- ----------

-· 

36592-2 36592-3 

14 5.5 
10.30.91 10.30.91 

70 22 
10.30.91 10.30.91 

980 1200 

<5.6 14 
980 1200 

10.30.91 10.30.91 

980 700 
19.31.91 10.31.91 

24000 21000 
10.17.91 10.17.91 

<22 <22 
10.30.91 10.30.91 

---------- ----------

A-70 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 3 

DATE SJ\MPLED 

10-15-91 
10-15-91 
10-15-91 
10-15-91 
10-15-91 

36592-4 

1.9 
10.30.91 

12 
10.30.91 

290 

6.3 
300 

10.30.91 

240 
10.31.91 

5000 
10.17.91 

<22 
10.30.91 

----------

36592-5 

12 
10.30.91 

39 
10.30.91 

1100 

7.0 
1100 

10.30.91 

1000 
10.31.91 

35000 
10.17.91 

<24 
10.30.91 

----------

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach,' FL • Tampa, FL 
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S L SAVANNAH· LABORATORIES 
& ENV.IRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood .Piedmont (WI) 
P.O. Box 5477, I-SS and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , SOLI:D OR SEMI:SOLI:D SAMPLES 

36592-1 
36592-2 
36592-3 
36592-4 

- 36592-S 

PJUU\MBTBR 

LFlAOS/9663A 
LFJ.:ALS/9663B 
LF1DUS/9666A 
LF1DLS/9666B 
LF1COS/9665A 

.-~-~~i~-(;~~;;-------- -.---
pH-soil (9045), units 
Date .Analyzed 

Percent Solids, \-

-· 

36592-1 

6.3 
l.O.i7.91 

86 

----------

36592-2 36592-3 

6.9 6.3 
l.O.l.7.9l. l.O.l.7.9l. 

89 92 

---------- ----------

A-71 

LOG NO: S1-~G592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 4 

DATE SAMPLED 

10-15-91 
10-15-91 
10-15-91 
10-15-91 
10-1~-91· 

36592-4 

6.7 
l.O.l.7.91 

94 

----------

36592-5 

6.6 
l.O.l.7.91 

84 

----------

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES . 
& ENVIRONMENTAL SERVICES, INC. . 

• 5102 La~oche Avenue • Savannah, GA.31404 • (912) 354-7858 • Fax {912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: ~.:ark Radecke 

REPORT OF RESULTS 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 5 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

36592-6 
36592-7 
36592-8 

.36592-9 
36592-1.0 

LF1CLS/9665B 
LF1EUS/9667A 
LF1ELS/9667B 
LFl.BUS/9664A 
LFl.BLS/9664B 

PARAMETER 36592-6 

-~~=~~~~~~~~~-(;;;~;-------- ----------
Naphtha1ene, mg/kg dw 0.23J 
1.-Methylnaphthalene, mg/kg dw 0.097J 
2-Methylnaphthalene, mg/kg dw 0.14J 
1,1-Biphenyl, mg/kg dw 0.040J 
Acenaphthylene, mg/kg dw 0.58 
Acenaphthene, mg/kg dw O'.l.5J 
Dibenzofuran, mg/kg dw 0.18J 
Fluorene, mg/kg dw 0.20J 
Phenanthrene, mg/kg dw 1.4 
.Anthracene, mg/kg dw 2.3 
Carbazole, mg/kg dw 0.97 
Pyrene, mg/kg dw 1.0 
Benzo(a).Anthracene, mg/kg dw 5.7 
Chrysene, mg/kg dw 8.9 
Benzo(a)pyrene, mg/kg dw 4.1 
Benzo(g,h,i)perylene, mg/kg dw 1.8 
Pentachlorophenol, mg/kg dw 1.3J 
Fluoranthene, mg/kg dw 12 
2-Chlorophenol, mg/kg dw <0.36 

--------------~-------------- ----------

36592-7 

4.7J 
0.56J 

7.7 
2.l.J 
1;4J 

0.78J 
9.3 

25 
34 

350 
98 
25 

9.6 
3.6J 

11 
4.3J 

<37 
22 

<7.4 

----------

A-72 

36592-8 

O.l.3J 
0.063J 
0.1l.J 

0.028J 
0.35 

0.070J 
0.14J 
0.18J 
0.98 
1..8 
1.1 
4.2 
2.0 
2.9 
1.5 

0.60 
0. 70J. 

3.7 
<0.35 

----------

10-15-91 
1.0-15-91 
10-15-91 
10-15-91 
10-15-91 

36592-9 

l..l.J 
0.27J 
0.93J 
0.23J 
1.7J 

0.52J 
1.2J 
2.6J 

6.4 
23 

7.0 
18 
10 
1.3 
11 

4.6 
1.6J 

17 
<3.7 

----------

36592-1.0 

0.27J 
O.l.1J 
O.l.SJ 

0.066J 
4.l.J 
l..l.J 

0.31J 
1.1J 

17 
16 

5.4J 
62 
31 
36 
21 

9.1 
4.3J 

72 
<7.4 

----------

'l'hnmfnrv locations In Savannah. GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES . ·· .: .·.:. :- . . .. 
& ENVIRONMENTAL SERVICES, INC. 

.5102 LaRoche Avenue • Savannah, GA 31404 • (91~) ~-7858 • Fax (912) 352..0165 

LOG NO: S1-36592 

Received: 16 OCT 91 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESULTS Page 6 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

36592-6 LF1CLS/966SB 10-15-91 
36592-7 LF1EUS/9667A 10-15-91 
36592-8 LF1ELS/9667B 10-15-91 
36592-9 LF1B~S/9664A 10-15-91 
36592-10 LF1BLS/9664B 10-15-91 

36592-6 36592-7 36592-8 36592-9 36592-10 

~-;~~~~~-~;i~;-~~------------ -----:~:;~ 
2,4-Dimethylpbenol, mg/kg dw O.OSOJ 

---------- ----------
<7.4 <0.35 

0.14J <0.35 

---------- ----------
<3.7 <7.4 
<3.7 O.OS7J 

Trichlorophenols, mg/kg dw <0.36 
cresol (ortho) , mg/kg dw <0.36 
cresol m & p,.mg/kg dw 
p-~oro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg dw 
Dibenzo(a,h)anthracene, mg/kg dw 0.58 
Surrogate-2FP (CL 25-121) 54 ~ 

<0.36 
<0.36 
0·.13J 
<1.8 

18 
1.9 

Surrogate-PHL (CL 24-113) 
Surrogate-~Z (CL 23-120) 
Surrogate-TBP (CL 19-122) 
Surrogate-TPH (CL 18-137) 
Surrogate-FBP (CL 30-115) 
Date Extracted 
Date .Analyzed 

Arsenic (7060) 

47 ~ 
56 ~ 
64.~ 
93 ~ 
60 ~ 

10.17.91 
10.2~-23 

<7.4 
<7.4 
<7.4 
<7.4 
<7 .• 4 

<37 
30 

5.3J 
<7.4 
72 ~ 
81 ~ 
76 ~ 

168 ~ 
127 \-

71 ~ 
10.17.91 
10.22-25 

<0.35 
<0.35 
<0.35 
<0.35 

0.04SJ 
<1.8 
4.4 

0.70 
<0.35 

73 ~ 
54 ~ 
66 ~ 
77 ~ 

111 \-
87 \-

10.17.91 
10.22-25 

· Arsenic, mg/kg ·dw 
Date .Analyzed 

4.9 6.9 9.9 
10.30.91 10.29.91 10.30.91 

-~ 

A-73 

<3.7 <7.4 
<3.7 <7.4 
<3.7 0.047J 
<3.7 <7.4 

0.31J 0.44J 
<19 <37 
31 61 

5.6 12 
<3.7 2.3J 
80 ~ 48 ~ 
83 \- 36 % 
80 \- 36 % 
99 ~ 50 % 

156 ~ 137 \-
84 ~ 46 ~ 

10.17.91 10.17.91 
10.22/25 10.21/22 

7.9 13 
10.31.91 10.30.91 

'"hnmtnrv focntlons· In Savannah. GA • Taflahassee, FL • Mobile, AL • Deerlield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES· : · . 
& ENVIRONMENTAL SERVICES, INC. . 

.5102laRoche Avenue • Savan~. GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO 

36592-6 . 
36592-7 
36592-8 
36592-9 
36592-10 

Ms. Sandra Watson 
Southern Wood Piedmont (WJ:) 

P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

LF1CLS/9665B 
LF1EUS/9667A 
LF1ELS/9667B 
LFlBUS/9664A 
LFlBLS/9664B 

PARAMETER 36592-6 36592-7 36592-8 

LOG NO: S~-~6592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

10-15-91 
10-15-91 
10-15-91 
10-15-91 
10-15-91 

36592-9 

Page 7 

36592-10 

~~-(~~~~,-------------- ----------

-· 

Chromium, mg/kg dw 
Date 1\nal.yzed 

Copper ( 6010) 
Copper, mg/kg dw 
Date l\nalyzed 

Nitrogen Series 
Total:Kjeldahl Nitrogen-N, 

mg/kg dw 
Nitrate + Nitrite-N, mg/kg dw 
Total Nitrogen, mg/kg dw 
Date .Analyzed 

Total Phosphorus (365.1) 
Total Phosphorus, mg/kg dw 
Date .Analyzed 

Total Organic carbon (415.1) 

5.4 
10.30.91 

38 
10.30.91 

1000 

<5.4 
1000 

10.30.91 

520 
10.31.9~ 

Total Organic Carbon , ~g/kg dw 16000 
Date .Analyzed 10.17.91 

Chloride (325.2) 
Chloride (325.2), mg/kg dw 
Date .Analyzed 

<22 
. 10.30.9~ 

6.7 
10.30.91 

44 
10.30."91 

1600 

<5.7 
1600 

10.30.91 

1300 
10.31.91 

31000 
10.17.91 

<23 
10.30.91 

2.8 
10.31.91 

17 
10.30.91 

300 

<5.3 
300 

10.30.91 

270 
10.31.91 

5900 
10.17.91 

<21 
10.30.91 

8.2 
10.30.91 

30 
10.30.91 

5000 

<5.7 
5000 

10.30.91 

920 
10.31.91 

27000 
10.17.91 

29 
10.30.91 

7.9 
10.30.91 

35 
10.30.91 

1000 

<5~7 

1000 
10.30.91 

460 
~0.31.91 

22000 
10.17.91 

<23 
10:30.91 

----------------------------- ---------- ---------- ---------- ---------- ----------

A-74 
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S L SAVANNAH LABORATORIES· 
& ENVIRONMENTAL SERVICES, INC. . 

• 102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax ~12) 352.0165 

LOG NO: Sl.-36592 

Received: l.6 OCT 9l. 
Ms. S~dra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spart~urg, SC 29304 

CC: Mark Radecke Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESULTS Page 8 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

36592-6 LF1CLS/9665B +0-15-91 
36592-7 LF1EUS/9667A 10-15-91 
36592-B LF1ELS/9667B 10-15-91 
36592-9 LF1BUS/9664A 10-15-91 
36592-10 LF1BLS/9664B 10-15-91 

P.AIU\METER 36592-6 36592-7 36592-B 36592-9 36592-10 

~;-~-~~~~-,;~~;;------------
pH-soil (9045), units 

. Date Analyzed 

---------- ----------
7.6 7.0 

---------- ---------- ----------
7.4 7.1 7.4 

10.17.91 10.17.91 10.17.91 10.17.91 10.17.91 
Percent Solids, \- 92 88 95 BB BB 

---------- ---------- ---------- ---------- ----------
., 

••• 
A-75 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES . 
& ENVIRONMENTAL SERVICES, INC. 

.5102laRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-<l165 

LOG NO 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, SC 29304 

· CC: Mark Radecke 

REPORT OF RESULTS 

SJU.IPLE DESCRIPTION , SOLID OR SEMISOLro SJU.IPLES 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 9 

DATE SAMPLED 

36592-11 LF2BLS/9669B 10-15-91 
36592-12 LF2BUS/9669A 10-15-91 
36592-13 LF2DUS/9671A 10-15-91 
36592-14 LF2DLS/9671B 10-15·91 
36592-15 LF2EUS/9672A 10-15-91 

36592-11 36592-12 36592~13 36592-14 36592-15 

·;~:;~~~~~~~~-(;;;~;-------- ---------- ---------- -~--------

• 

Naphthalene, mg/kg dw 1.4J 
1-Methylnaphthalene, mg/kg dw 0.29J 
2-Methylnaphthalene, mg/kg dw O.SSJ 
1,1-Biphenyl, mg/kg dw 0.18J 
Acenaphthylene, mg/kg dw 2 .4J 
Acenaphthene, mg/kg dw. ·.1..6J 
Dibenzofuran, mg/kg dw 1. 7J 
Fluorene, mg/kg dw 2.8J 
Phenanthrene, mg/kg dw 13 
J\nthracene, mg/kg dw 19 
carbazole, mg/kg dw 6.8 
Pyrene, mg/kg dw 25 
Benzo(a)JUlthracene, mg/kg dw 12 
Chrysene, mg/kg dw 15 
Benzo(a)pyrene, mg/kg dw 9.2 
Benzo(g,h,i)perylene, mg/kg dw 5.5 
Pentachlorophenol, mg/kg dw 10 
Fluoranthene, mg/kg dw 30 
2-Chlorophenol, mg/kg dw <3.7 

.. 

11J 
0.59J 

16J 
2.1J 
s:oJ 
2.SJ 

20 
62 
87 

310 
170 

64 
25 
31 
23 

10J 
<98 

78 
<20 

----------------------------- ---------- ----------

. A-76 

3.4J 
0.26J 
4.4J 

0.64J 
3.7J 
1.3J 
S.OJ 

14 
20 
75 
34 
17 

8.6 
11 
12 

7.0J 
6.4J 

19 
<8.0 

----------

14J 3.SJ 
1.6J 0.26J 
8.0J 5.1 
2.3J 0.66J 
5.4J 3.8J 

92 1.0J 
21J 5.1 
-59J 13 

91 21 
170 64 
46J 37 
980 19 
130 11 
150 12 
61J 12 

6.7J 5.1 
150J 4.1J 

520 20 
<82 <3.9 

---------- ----------

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deetjield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES . ·. · 
& ENVIRONMENTAL SERVICES, INC.· . . 

.102l.aRoche Avenue • Sava~nah. GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

. Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC. Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION SOLID OR SEMISOLID SAMPLES. 

36592-1.1. 
36592-1.2 
36592-1.3 
36592-1.4 
36592-1.5 

LF2BLS/9669B 
LF2BUS/9669A 
LF2DUS/967lA 
LF2DLS/9671.B 
LF2EUS/9672A 

--------------------------------------------------
P~R 36592-1.1. 36592-~2 36592-~3 

~~~~~~-~;i~;~~:------------ ------:;:; ---------- ----------
<20 <8.0 

2,4-Dimetby1pheno1, mg/kg dw 0.037J <20 <8.0 
Trichloropheno1s, mg/kg dw 0.048J <20 <8.0 
Cresol (ortho), mg/kg dw 0.040J <20 <8.0 
Cresol m & p, mg/kg dw <3. 7 <20 <8.0 
p-Chloro-m-cresol, mg/kg dw <3.7 <20 <8.0 
Tetrach1oropheno1s, mg/kg dw O·a52J <20 0.34J 
2,4-Dinitrophenol,.mg/kg dw <1.9 <98 <40 
Benzo(b,k)fluoranthene, mg/kg dw 21. 55 26 
Indeno(1.,2,3-cd}py.rene, mg/kg dw 6.8 1.3J 8.8 
Dibenzo(a,h)anthracene, mg/kg dw 2.6J 3.4J 2.0J 
Surrogate-2FP (CL_25-1.21.) 57 t 63 t 54 \-
Surrogate-PHL (CL 24-1.1.3) 45 t 64 t 48 \-
surrogate-NBZ (CL 23-1.20) 44 t 60 t 50 \-
Surrogate-TBP (CL 1.9-1.22) 59 t 1.04 t 65 % 
Surrogate-TPH (CL 1.8-1.37) 1.42 t 21.0 \- ~40 \-
Surrogate-FBP (CL 30-1.1.5) 57 t 64 t 56 \-
Date Extracted 1.0.1.7.91. ~0.1.7.91. 1.0.1.7.91. 
Date Analyzed 1.0.~1./22 1.0.21./22 1.0.21./22 

Arsenic (7060) 
Arsenic, mg/kg dw 84 8.3 6.4 
Date Analyzed ~0.30.91. ~0.29.91. 1.0.29.91. 

LOG NO: Sl.-36592 

Received: 1.6 OCT 91. 

Project: Wilmington, NC 
Sampled By: Client 

Page 1.0 

DATE SAMPLED 

1.0-1.5-91. 
1.0-1.5-91. 
1.0-1.5-91. 
~0-1.5-91. 

1.0-1.5-91. 

36592-1.4 

----------
2.2J 

<82 
<82 
<82 
<82 
<82 

3.5J 
<41.0 

1.90 
~8J 

6.6J 
31. % 
37 % 
34 % 

1.64 % 
84 % 
58 % 

1.0.1.7.91. 
1.0.23/25 

36592-15 

----------
<3.9 

o.oa1.J 
<3.9 

0.022J 
0.087J 

<3.9 
0.47J 

<20 
30 

7.3 
2.5J 
59 % 
67 % 
57 %. 
51. % 

1.27 % 
59 % 

1.0.1.7.91. 
1.0.21./25 

22 6.7 
10.30.91. 1.0.29.91. 

----------------------------- ---------- ---------- ---------- ---------- ----------

-· 
-· 
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. s L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. · 

.• 102 LaRoohe Avenue o Savannah, GA 31404 o (912) 354-7858 o Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

P.O. Bo~ 5477, x-es and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG.NO SAMPLE DESCRXPTION , SOLID OR SEMISOLXD SAMPLES 

36592-11 
36592-12 
36592-13 
36592-14 
36592-15 

LF2BLS/9669B 
LF2BUS/9669A 
LF2DUS/9671A 
LF2DLS/9671~ 
LF2TmS/9672A 

PARAMETER 36592·11 

. ~~~-(~~~~,-------------- ----------
Chromium, mg/kg dw 100 
Date J\nalyzed 10.30.91 

Copper {6010) 
Copper, mg/kg dw 140 
Date Analyzed 10.30.91 

Nitrogen Series ·• 
Total Kjeldahl Nitrogen-N, mg/kg dw 840 
Nitrate + Nitrite-N, mg/kg dw 12 
Total Nitrogen, mg/kg dw 850 
Date 1\nalyzed 10.30.91 

Total Phosphorus (365.1) 
Total Phosphorus, mg/kg dw 440. 
Date 1\nalyzed 10.31.91 

Total Organic carbon {415.1) 
Total Organic Carbon , mg/kg dw 21000 
Date Analyzed 10.17.91 

Chloride {325.2) 
Chloride {325.2), mg/kg dw . <23 
Date 1\nalyzed 10.30.91 

-· 

36592-12 36592-13 

11 7.1 
10.30.91 10.30.91 

44 35 
10.30:91 10.30.91 

1900 1200 
<5.8 <6 .• 0 
1900 . 1200 

10.30.91 10.30.91 

760 490 
10.31.91 10.31.91 

34000 32000 
10.17.91 10.17.91 

<23 46 
10.30.91 10.30.91 

---------- ----------

.A-78 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

10-15-91 
10-15-91 
10-15-91 
10-15-91 
10-15-91 

36592-14 

21 
10.30.91 

150 
10.30.91 

4900 
<6.3 
4900 

10.30.91 

610 
10.31.91 

47000 
10.17.91 

100 
10.30.91 

Page 11 

36592-15 

7.8 
10.30.91 

39 
10.30.91 

1700 
7.2 

1700 
10.30.91 

200 
10.31.91 

32000 
10.17.91 

<24 
10.30.91 

---------- ----------

' .. ,.,,..,,,..,.,, '~~t1nnc: '" ~mmnn~h. ~~ • Tallahassee. FL • Mobrte, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
• & ENVIRONMENTAL SERVICES, INC. 

5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, ~-as and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

----------- --------------------------------------------------
36592-11 LF2BLS/9.669B 
36592-12 LF2BUS/9669A 
36592-13 LF2DUS/9671A 
36592-14 LF2DLS/9671B 
36592-15 LF2EUS/9672A 

----------- --------------------------------------------------
P.rumMETER 36592-11 36592-12 36592-13 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 12 

DATE SAMPLED 

-----------------------
10-15-91 
10-15-91 
10-15-91 
10-15-91 
10-15-91 

-----------------------
36592-14 36592-15 

·~;-~-~~~~-~;~~;;------------ ---------- ---------- ---------- ---------- ----------
6.8 6.9 7.1 6.7 pH-soil (9045), units 7.5 

Date Anal.yzed 10.17.91 10.17.91 10.17.91 10.17.91 10.17.91 

Percent Solids, \" a9 86 83 80 as 

----------------------------- ---------- ---------- ---------- ---------- ----------
., 

... 

·= 

- A-79 
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S L SAVANNAH LABORATORIES . .. 
& ENVIRONMENTAL SERVICES, INC. . 

. &02 LaRoche Avenue • Savannah, GA 31404 • {912) 354-7858 • Fax {912)_ 352.0165 

LOG NO: S1-36592 

Received: 16 OCT 91 
Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, X-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESULTS Page 13 

LOG NO SAMPLE DESCRIPTION 1 SOLID OR SEMJ:SOLXD SAMPLES DATE SAMPLED 

36592-16 LF2ELS/9672B 10-15-91 
36592-17 LF2AUS/9668A 10-15-91 
36592-18 -LF2ALS/9668B 10-15-91 
36592-19 LF2CUS/9670A 10-15-91 
36592-20 LF2CLS/9670B 10-15-91 

36592-16 36592-17 36592-18 36592-19 36592-20 

. ~~~=;~~~~~~~~-(;;;~;-------- ----------

i .. 
~. 

Naphthalene, mg/kg dw 2.5J 
1-Methy~phthalene, mg/kg dw 0.41J 
2-Methylnaphthalene, mg/kg dw 2.4J 
1,1-Biphenyl, mg/kg dw 0.59J 
Acenaphthylene, mg/kg dw 5.0J 
Acenaphthene, mg /kg dw ·8 .1J 
Dibenzofuran, mg/kg dw 5.6J 
Fluorene, mg/kg dw 19J 
Phenanthrene, mg/kg dw 45 
Anthracene, mg/kg dw 93 
Carbazole, mg/kg_dw 28J 
Pyrene,.mg/kg dw 310 
Benzo(a)Anthracene, mg/kg dw 63 
cnrysene, mg/kg dw 69 
Benzo(a)pyrene, mg/kg. dw 29J 
Benzo(g,h,i)perylene, mg/kg dw 8.3J 
Pentachlorophenol, mg/kg dw 19J 
Fluoranthene, mg/kg dw 350 
2-Chlorophenol, mg/kg dw <37 

2.2J 
0.22J 
2.1J 

0.37J 
·s.2 
1.0J 
2.6J 
7.1 
12 
41 
18 
21 
13 
15 
16 

7.2 
3.8J 

20 
<4.0 

----------------------------- ---------- ----------

A-;-80 

0.36J 
0.13J 
0.22J 

0.078J 
2.4J 

0.62J 
0.49J 
1.2J 
4.1 
9.5 

3.1J 
25 
12 
18 

9.6 
3.7J 
2.8J 

24 
<4 .l. 

----------

4.3J 1.9J 
0.46J 0.34J 
4.6J 0 .• 85J 

0.91J 0.27J 
4.7J 4.3J 
5.5J 1.7J 
8.4 2.2J 

26 7.2J 
38 21 

120 84 
60 15 
35 74 
17 28 
20 41 
20 27 

6.0J 5.6J 
4.6J 22J 

37 83 
<7.6 <9.3 

---------- ----------

'ft,..,,..,.,,, lnr".fttlon~ In !::wtJnnah. GA • Tallahassee. FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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. s L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

.102 LaRoche Avenue • Savannah, GA 31404 • (912} 354-7858 • Fax (912) 352-0165 
. . 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: s~-36592 

Received: ~6 OCT 9~ 

Project: Wi1mington, NC 
Sampled By: Client 

Page 14 

LOG NO SJWPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

36592-~6 

36592-~7 

36592-18 
36592-19 
36592-20 

LF2ELS/9672B 
LF2ADS/9668A 
LF2ALS/9668B 
LF2COS/9670A 
LF2CLS/9670B 

.· 

36592-16 36592-1.7 36592-1.8 

~;~~~~~:-~~i~~-~~------------ -------:~; 
2,4-Dimethylphenol, mg/kg dw <37 
Trichlorophenols, mg/kg dw <37 
Cresol (ortho), mg/kg dw <37 
Cresol m & p, mg/kg dw <37 
p-Chloro-m-cresol, mg/kg dw <37 
Tetrachlorophenols, mg/kg dw ··.1..1J 
2,4-Dinitrophenol, mg/kg dw <190 
Benzo(b,k)fluoranthene, mg/kg dw 90 
Xndeno(1,2,3-cd)pyrene, mg/kg dw 12J 
Dibenzo(a,h)anthracene, mg/kg dw 5.1J 
Surrogate-2FP (CL 25-121) 57 ~ 
Surrogate-PHL (CL 24-113) 66 ~ 
Surrogate-NBZ (CL 23-120) 53 ~ 
Surrogate-TBP (CL 19-122} 173 ~ 
Surrogate-TPH (CL 18-1.37) 199 ~ 
Surrogate-FBP (CL 30-115) 67 ~ 
Date Extracted 10.17.91 
Date JUlalyzed 10.2.1/23 

Arsenic (7060) 

----------
<4.0 

0.092J 
<4.0 

0.024J 
0.10J 
<4.0 

0.48J 
<20 

34 
9.2 

2.0J 
72 ~ 
74 % 
65 \- . 
81 \-

211 \-
79 \-

10.17.91 
10.21/25 

----------
<4.1. 

0.082J 
<4.1. 
<4.1. 

0.070J 
<4.1 

0.2SJ 
<21 

32 
5.2 

1.2J 
56 ~ 
31 ~ 
52 \-
57 \-

137 \-
61 \-

10.17.91 
10.21/25 

Arsenic, mg/kg dw 9.5 7.9 1.8 
Date JUlalyzed 10.30.91 10.30.91 10.30.91 

1.0-~5-91 

10.:15-91 
1.0-1.5-91 
1.0-15-91 
1.0-1.5-91 

36592-19 36592-20 

----------
<7.6 

0.087J 
<7.6 

0.028J 
<7.6 
<7.6 
<7.6 

<38 
. 37 
9.1 

3.4J 
65 \-
67 ~ 
60 ~ 

I12 ~ 
195 ~ 

68 \-
10.17.91 
1.0.21/25 

<9.3 
0.12J 
<9.3 

o.026J 
<9.3 
<9.3 

0.85J 
<46 

81 
9.8 

4.0J 
58 \-
54 \-
60 \-
86 ~ 

189 \-
62 \-

10.17.91 
10.21..91 

5.6 14 
1.0.29.91 10.30.91 

----------------------------- ---------- ---------- ---------- ---------- ----------

A-81 
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LJ 

S L SAVANNAH LABORATORIES . 
& ENVIRONMENTAL SERVICES, INC. . 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

LOG NO 

36592-16 
36592-17 
36592-18 
36592-19 
36592-20 

Ms. Sandra Watson 
Southern Wood Piedmont (Wl:) 
P.O. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

LF2ELS/9672B 
LF21UJS/966BA 
LF2ALS/966BB 
LF2COS/9670A 
LF2CLS/9670B 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

DATE SAMPLED 

10-15-91 
10-15-:-91 
10-15-91 
10-15-91 
10-15-91 

Page 15 

PARAMETER 36592-16 36592-17 36592-18 36592-19 36592-20 

.. .:~~~~~~~:-~:---------- ----- ---:~ 
15 12 6.2 9.8 

Date ~yzed 10.30.91 
Copper (6010) 

Copper, mg/kg dw 51 
Date Analyzed 10.30.91 

Nitrogen Series ~ 
Total Kjeldahl Nitrogen-N, 1300 

mg/kg dw 
Nitrate + Nitrite-N, mg/kg dw <5.6 
Total Nitrogen, mg/kg dw 1300 
Date Analyzed 10.30.91 

Total Phosphorus (365.1) 
Total Phosphorus, mg/kg dw 200 
Date Analyzed · 10.31.91 

Total Organic Carbon (415.1) 
Total Organic Carbon , mg/kg dw 23000 
Date Analyzed 10.17.91 

Chloride (325.2) 
Chloride (325.2), mg/kg dw <22 
Date Analyzed 10.30.91 

-· 

10.30.91 

42 
10.30."91 

1300 

6.9 
1300 

10.30.91 

580 
10.31.91 

26000 
10.17.91 

<24 
10.30.91 

----------

A-82 
. . 

10.30.91 10.30.91 10.30.91 

120 41 62 
10.30.91 10.30.91 10.30.91 

1900 1600 1100 

6.1 <5.8 <5.7 
1900 1600 1100 

10.30.91 10.30.91 10.30.91 

470 sao 280 
10.31.91 10.31.91 10.31.91 

. 21000 26000 28000 
10.17.91 10.18.91 10.18.91 

<24 <23 <22 
. 10.30.91 10.30.91 10.30.91 

---------- ---------- ----------

Laboratory locations In Savannah; GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa,· FL · 
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S L SAVANNAH LABORATORIES . · 
& ENVIRONMENTAL SERVICES, INC. 

, .102l.aRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont . (WJ:) 

P.O. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO gru.jp"tf: DESCRIPTION 1 SOLJ:D OR SEMJ:SOLXD SAMPLES 

36592-16 
36592-17 
36592-18 
36592-19 
36592-20 

·-----------
PJUU\ME'l'ER 

LF2ELS/9672B 
LF2AUS/9668A 
LF2ALS/9668B 
LF2CUS/;,670A 
LF2CLS/9670B 

~;-~-;~~~-~;~~~,------------
pH-soil (9045), units 
Date Analyzed 

Percent Solids, % 

-----------------------------

36592-16 

----------
6.9 

10.17.91 
89 

----------

36592-17 36592-18 

---------- ----------
6.7 6.8 

10.17.91 10.17.91 
83 82 

---------- ----------

LOG NO: S1-36592 

. Received: 16 OCT 91 

Project: Wi1mington, NC 
Sampled By: Client 

Page 16 

DATE SAMPLED 

10-15-91 
10-15-91 
10-15-91 
10-15-91 
10-15-91 

36592..;19 

----------
6.4 

10.17.91 
86 

----------

36592-20 

----------
6.5 

10.17.91 
88 

----------

~. 

A-83 - 1 nhnrntnrv fneatlons In Savannah. GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

LOG NO 

36592-21 
36592-22 
36592-23 
36592-24 
36592-25 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRXPTXON , QC REPORT FOR SOLXD/SEMISOLXD 

Detection Limits 
Method Blank (MB) Result 
Lab Control Standard (LCS) Result 
LCS Expected Value 
LCS \" Recovecy 

P.Aru\METER 36592-21 36592-22 36592-23 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 17 

36592-24 36592-25 

.i .-~;;:~~~~~~~~~-(~;;~;-------- ----------

.1 
Naph~ene, mg/kg dw 0.33 <0.33 

<0.33 
<0.33 
<0.33 
<0:33 
<0.33 
<0.33 
<0.33 
<0.33 
<0.33 
<0.33 
<0.33 
<0.33 
<0.33 
<0.33 
<0.33 

2.51 3.30 76 \" 

=: 

-· .. 
i 

"' 

• ; 

l--

1-Methylnaphthalene, mg/kg dw 0.33 
2-Methylnaphthalene, mg/kg dw 0.33 
1,1-Biphenyl, mg/kg dw 0.33 
Acenaphthylene, mg/kg dw 0.33 
Acenaphthene, mg/kg dw ~.33 
Dibenzofuran, mg/kg dw 0.33 
Fluorene, mg/kg dw 0.33 
Phenanthrene, mg/kg dw 0.33 
Anthracene, mg/kg dw 0.33 
carbazole, mg/kg dw 0.33 
Pyrene, mg/kg dw · 0.33 
Benzo{a)Anthracene, mg/kg dw 0.33 
Chrysene, mg/kg dw 0.33 
Benzo(a}pyrene, mg/kg dw 0.33 
Benzo(g,h,i)perylene, mg/kg dw 0.33 
Pentachlorophenol, mg/kg dw 1.7 
Fluoranthene, mg/kg dw p.33 
2-Chlorophenol, mg/kg dw 0.33 

<1.7 
<0.33 
<0.33 

A-84 

2.87 
2.41 

2.4e 
2.64 

2.57 
2.2e 
2.77 . 

1.06 
2.41 
2.e7 

3.30 
3.30 

3.30 
3.30 

3.30 
3.30 
3.30 

3.30 
3.3_0 
3.30 

e7 \" 
73 \' 

75 \' 
eo t 

7e \" 
69 \' 
e4 \" 

32 \' 
73 \' 
e7 \' 

---------- ---------- ----------

Laboratory locations In Savannah, GA • Tallahassee,·FL ·• Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L. SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

•• 102laRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-36592 

Received: 16-0CT 91 

Project: Wi1mington, NC 
Sampled By: Client 

Page 23 

LOG NO SAMPLE DESCRJ:PT:ION· , L:IQU:ID S1\MPLES DATE SJ\MPLED 

36592-31 MW-6/9673 10-15-91 
36592-32 MW-7/9674 10-15-91 
36592-33 MW-B/9675 10-15-91 

P.ARAME'I'ER 36592-31 36592-32 36592-33 

Copper (6010) 
Copper, mg/1 

~Date .Anal.yzed 
W!hromium (6010) 

Chromium, mg /l 
Date .Anal.yzed 

Arsenic (7060) 

• 

Arsenic, mg/l 
Date Analyzed 

Suspended Solids (160.2) 
Suspended Solids, mg/1 
Date Analyzed 

-:• 

---------- ----------

A-90. 

<0.025 
10.23.91 

<0.010 
10.23.91 

<0.010 
10.29.91 

34 
10.17.91 

----------

<0.025 <0.025 
10.23.91 10.23.91 

<0.010. <0.010 
10.23.91 10.23.91 

<0.010 <0.010 
10.29.91 10.31.91 

20 <5.0 
10.17.91 10.17.91 

---------- ----------

Laboratory locations In savannah, GA • Tallahassee, FL • Mobile, AL .• Deedield Beach, FL • ·rampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

.102 LaRoche Avenue • Sa~nnah, GA 31404 • (912) aS.i-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spart~urg, SC 29304 

CC: Mark Radecke .. 

REPORT OF RESULTS 

LOG NO SAMPLE DESCR.J:PTION , LIQUID SAMPLES 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 24 

DATE SAMPLED 

----------- --------------------------------------------------
36592-34 RB-2 
36592-35 FB-2 

10-15-91 
10-15-91 

----------- -------------------------------------------------- -----------------------
PARAMETER 36592-34 36592-35 

----------------------------- ---------- ---------- ---------- ---------- ----------
Chromium (6010) 

Chromium, mg/1. 
Date J\nal.yzed 

•
opper (6010) 
Copper, mg/1 
Date J\nal.yzed 

.Arsenic (7060} 
Arsenic, mg/1. 
Date Jmal.yzed 

<0.010 <0.010 
10.23.91 10.23.91 

<0.025 <O.p25 
10.24.91 10.23.91 

<0.010 <0.010 
10.29.91 10.29.91 

------------------------------ ______ .,.___ ---------- ---------- ---------- ----------

• 
A-91 

. . 
Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deedleld Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

.• 5102laRocheAvenue • Savannah, GA31404 • (912)354-7858 • Fax(912)352.0165 

LOG NO: S1-36592 

!#.';;; 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

Received: 16 OCT 91 

Project: wilmington, NC 
Sampled By: Client 

Page 25 

LOG NO SAMPLE DESCRIPTION , Ll:QO'Dl SAMPLES DATE SAMPLED 

36592-34 
36592-35 

RB-2 10-15-91 
FB-2 10-15-91 

P.Aru\METER 36592-34 36592-35 

----------------------------- ---------- ---------- ---------- ----------
Semi-Volatiles (8270) 
Naphthaiene, ug/1 <10 <10 
1-Methylnaphthalene, ug/l. <10 <10 

----------

= • 2-Methylnaphthal.ene, ug/l. <10 <10 
· 1,1-Biphenyl., ug/1 <10 <10 

Acenaphthyl.ene, ug/J. <10 <10 
...... Acenaphthene, ug/l. <10 <10 

Dibenzofuran, ug/l. <10 <10 
FJ.uorene, ug/J. <10 <10 

.... Phenanthrene, ug/J. ·:. <10 <10 
1\nthracene, ug/1 <10 <10 
Carbazole, ug/1 <10 <10 
Pyrene, ug/1 <10 <10 
Benzo(a)Anthracene, ug/1 <10 <10 
Chrysene, ug/J. <10 <10 
~enzo(a)pyrene, ug/J. <10 <10 
Benzo(g,h,i)peryl.ene, ug/l. <10 <10 
Pentachlorophenol, ug/1 <50 <50 
Fluoranthene, ug/1 <10 <10 
2-Chloropheno1, ug/1 <10 <10 
Phenol, ug/1 <10 <10 
2,4-Dimethylpheno1, ug/1 <10 <10 
Trichlorophenols, ug/1 <10 <10 

----------------------------- ---------- ---------- ---------- ---------- ----------

• 
A-92 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, fL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL.SERVICES, INC. · 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S1-36592 

Received: 16 OCT 91 
Ms. Sandra Watson 
Southei:n Wood Piedmont (WI) 

P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke. Project: Wilmington, NC 
Sampled By: Client 

REPORT OF RESULTS 

LOG NO SJ\MPLE DESCRIPTION , LIQUID SAMPLES DATE: SAMPLED 

36592-34 RB-2 10-15-91 
36592-35 FB-2 10-15-91 

P~R 36592-34 36592-35 

Chloride (325.2) 
Chloride (325.2), mg/1 
Date Analyzed 

<1.0 <1.0 
10.22.91 10.22.91 

Page 27 

~tal. Organic carbon (415.1) . 
..:0tal OrganiC carbon 1 mg/1 

Date Analyzed 
2.4 2.1 

10.16.91 10.16.91 

.• 

• 
A-94 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

•• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352..()165 

Ms. Sandra Watson 
Southern· Wood Piedmont (WI) 
P.o. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, SC 29304 

· CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-36592 

Received: 16 OCT 91 

Proj~ct: Wilmington, NC 
Sampled By: Client 

Page28 

LOG NO SAMPLE DESCRXPTJ:ON , LJ:QOJ:D SAMPLES DATE SAMPLED 

36592-36 9677 10-15-91 

K001 (Method 9270) 
·2-Chlorophenol, ug/1 
Phenol, ug/1 
2,4-Dimethylphenol, ug/1 

..... Trichlorophenols, ug/1 
p-Chloro-m-cresol, ug/1 
Tetrachlorophenols, ug/1 

-· 2,4-Dinitrophenol, ug/1 
Pentachlorophenol, ug/1 
Naphthalene, ug/1 
Acenaphthene, ug/1 
Acenaphthylene, ug/1 
Phenanthrene, ug/1 
Anthracene, ug /1 
Fluoranthene, ug/1 
Chrysene, ug/1 
Benzo(a)Anthracene, ug/1 
Benzo(b,k)fluoranthene, ug/1 
Benzo(a)pyrene, ug/1 
J:ndeno(1,2,3-cd)pyrene, ug/1 
Dibenzo(a,h)anthracene, ug/1 
Carbazole, ug/1 
SurrQgate-2FP (CL 21-110) 
Surrogate-PHL (C~ 10-~10) 

.• 

36592-36 

<10 
<10 
<10 
<10 
<10 
<10 
<50 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

55 \" 
49 %" 

----------------------------- ---------- ---------- ---------- ---------- ----------

•• 
A-95 . --
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern ·wood Piedmont (WI:) 

P.o. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wi1mington, NC 
· Sampled By: ~lient 

Page 29 

~ NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

36592-36 9677 10-15-91 

PARAMETER 

' _ Sur.rogate-NBZ (CL 35-114) 
Surrogate-TBP (CL 10-123) 
Sur.rogate-TPH (CL 33-141) 

. .,. Surrogate-FBP (CL 43-116) 

•

e Extracted 
e Analyzed 

• 

"")o 

A-96 

36592-36 

90 \-
81 \-
79 \-
70 \-

10.22.91 
10.28.91 

f:Bboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa;.FL 
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S L SAVANNAH LABORATORIES 
. & ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern· Wood Piedmont (WJ:) 

P.O. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LI:QUJ:D SAMPLES 

Detection Limits 
Method Blank (MB) Result 

36592-37 
36592-38 
36592-39 
36592-40 

Lab Control Standard· {LCS) Result 
LCS Expected Value 

• 36592-41 LCS \- Recovery 

~er (6010) 
~er, mg/1 

Date .Analyzed 
Chromium {6010) 

Chromium, mg/1 
Date .Analyzed 

Arsenic {7060) 
Arsenic, mg/1 
Date .Analyzed 

Suspended Solids (160.2) 
Suspended Solids, mg/1 
Date Jmalyzed 

-. 

36592-37 

----------
0.025 

0.010 

., 
0.010 

5.0 

----------

36592-38 

----------
<0.025 

10.23.91 

<0.010 
10.23.""91 

<0.010 
10.29·.91 

<5.0 
10.17.91 

----------

A-97 

36592-39 

----------
0.981 

10.23.91 

0.993 
10.23.91 

0.057 
10.29.91 

92 
10.17.91 

----------

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 
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36592-40 36592-41 

1.00 98 \-

1.01 98 \"" 

o.oso 114 \"" 

100 92 \"" 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • .Deerfield Bea·ch, FL • Tampa, FL 



S L SAVANNAH LABORATORIES. 
& ENVIR'!NMENTAL SERVICES, INC. 

-~Roche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

LOG NO 

Ms. Sandra Watson 
Southern Wood Piedmont (WI:) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REFORT FOR LIQUID SAMPLES 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 31 

----------- -------------------------------------------------- ----------------------
36592-37 
36592-38 
36592-39 
36592-40 

: .. _36592-41. 

Detection Limits 
Method Blank (MB) Result· 
Lab Control Standard (LCS) Result 
LCS E:Jcpected ya1ue 
LCS % Recovery 

PARAMETER 36592-37 36592-38 36592-39 36592-40 

i ·-Volatiles (8270) 
1 phthalene, ug/1 . 10 <10 1.01. 1.00 

1-Methylnaphthalene, ug/l. 
2-Methylnaphthalene, ug/1 
1,1-Biphenyl, ug/1 
Acenaphthylene, ug/1 
Acenaphthene, ug/l. 
Dibenzofuran, ug/1 

·"Fluorene, ug/1 
Phenanthrene, ug/1 
Anthracene, ug/1 
carbazole, ug/1 
Pyrene, ug/1 
Benzo(a)Anthracene, ug/l. 
Chl:ysene, ug/1 
Benzo(a)pyrene, ug/l. 
Benzo(g,h,i)perylene, ug/l. 
Pentachlorophenol, ug/1 
Fluoranthene, ug/1 
2-Chlorophenol, ug/1 

10 <1.0 
10 <10 
10 <10 
10 <10 114 

~~ 19 <10 10s 
10 <10 
10 <10 
10 <10 92 
1.0 <10 96 
10 <10 
10 <10 
10 <10 87 
10 <10 83 
10 <10 79 
10 <10 
50 <50 69 
10 <10 98 
10 <10 92 

----------------------------- ---------- ---------- ----------

• 
. A-98 

100 
100 

100 
100 

100 
100 
100 

100 
100 
100 

----------

36592-41. 

101 \" 

114 \" 
105 \" 

92 \" 
96 \" 

;.--

87 \" 
83 % 
79 \-

69 \" 
98 \-
92 \-

----------= 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerlleld Beach, FL • Tampa, FL 



~ I 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

P.o. Box 5477, X-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

C.OO NO S1\MPLE DESCRIPTION , QC REPORT FOR LIQU:ID SAMPLES 

Detection Limits 36592-37 
36592-38 
36592-39 
36592-40 

Method Blank (MB) Result 
Lab Control Standard (LCS) Result 
LCS Expected Value 

~ _36592-41 LCS \- Recovery 

PARAMETER 

Afmol, ug/~ 
~-Dimethylphenol, ug/1 

Trichlorophenols, ug/~ 
Cresol (ortho), ug/1 
Cresol m & p, ug/~ 
p-Chloro-m-cresol, ug/~ 
Tetrachlorophenols, ug/1 
2,4-Dinitrophenol, ug/1 
Benzo(b,k)fluoranthene, ug/1 
Xndeno(1,2,3-cd)pyrene, ug/1 
Dibenzo(a,h)antbracene, ug/1 
Surrogate-2FP (CL 21-110) 
Surrogate-PHL (CL 10-110) 
Surrogate-NBZ (CL 35-114) 
Surrogate-TBP (CL 10-123) 
Surrogate-TPH (CL 33-141) 
Surrogate-FBP (CL 43-116) 
Date Extracted 
Date Analyzed 

-. 

36592-37 36592-38 

10 <10 
10 <10 
10 <10 
10 <10 
10 <10 
10 ·<10 

~ 10 <10 
so <50 
10 <10 
10 <10 
10 <10 

57 \-
41% 

106 \-
69 \-

101 % 
94 \-

10.22.91 
10.23.91 

A-99 

36592-39 

36 
90 
83 

90 
109 

52 
82 
79 
74 

53 % 
39 %-
99 % 
64 %-
93 %-
89 % 

10.22.91 
10.28.91 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 
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--------~- ----------
100 36 % 
100 90 \-
100 83 \-

100 90 % 

100 109 \-
100 52 % 
.100 82 % 

100 79 t 
100 74 \-

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S. L SAVANNAH LABORATORIES . .. ..... ,. .. 
..· & ENVIRONMENTAL SERVICES, INC. 

.2laRoche Avenue • Savannah, GA 31404 • (91~) a54-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern 'wood Piedmont (WI} 
P.o. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRl:PTION 1 QC REPORT FOR LI:QUJ:D SAMPLES 

36592-37 
36592-38 
36592-39 
36592-40 

- 36592-41. 

Detection Limits 
Method B1an.k (MB) Resu1t 
Lab Contro1 Standard (LCS) Resu1t 
LCS Expected Value 
LCS \" Recovexy 

PARAMETER 36592-37 36592-38 36592-39 

~~~=~~-~:::::::~~~-~g~:----:~:: <0 •. 1.0 0.43 
Nitrate + Nitrite-N, mg/1 0.050 <0.050 0.397 
Tota1 Nitrogen. mg/1 0.1.5 <0.1.5 
Date .Analyzed 1.0.23.91. 1.0.23.91. 

Total Phosphorus (365.1.) 
Tota1 Phosphorus, mg/~ ~.0.1.0 <0.1.0 0.702 
Date J\nalyzed 1.0.23.91. 1.0.23.91. 

·· Ch1oride (325.2) 
Ch1oride (325.2), mg/1 1..0 <1..0 7.46 
Date .Analyzed 1.0.22.91. 1.0 .22.91. 

Tota1 Organic carbon (41.5.1.) 
Tota1 Organic Carbon , mg/1 1..0 <1..0 23.2 
Date .Ana1yzed 1.0.1.6.91. 1.0.1.6.91. 

---------- ----------

~. 

A-100 

LOG NO: Sl.-36592 

Received: 1.6 OCT 91. 

Project: Wi1mington, NC 
Sampled By: Client 

·Page 33 

36592-40 36592-41. 

0.50 
0.375 

0.75 

7.7 

23.0 

86 \" 
1.06 \" 

94 \" 

97 \" 

1.01. \" 

Laboratory locations tn·Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S .L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 

P~O. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, SC 29304 

cc: Mark Radecke · 

REPORT OF RESULTS 

:00 NO SAMPLE DESCRIPTION 1 QC REPORT FOR LJ:QOJ:D SAMPLES 

36592-42 
!6592-43 
!6592-44 
36592-45 

LCS \- Recovery Limits 
Matrix Spike (MS) Result/Duplicate 
MS Expected Value 

··-'36592-46 
MS \- Reco~ery/Duplicate 
MS \- Recovery Limits 

P.romHETER 

: APer (6010) 
~er, mg/1 

Date lUlalyzed 
Chromium (6010) 
Chranium, mg/1 
Date lUlalyzed 

Arsenic (7060) 
.Arsenic, mg/1 
Date Jmaly.zed . 

Suspended Solids (160.2) 
Suspended Solids, mg/1 
Date J\nalyzed 

~· 

36592-42 36592-43 

75-125 \- .991/.947 
10.23.91 

75-125 \- .995/.949 
10.23.91 

75-125 \- .058/.059 
10.31.91 

75-125 % 

A-101 

36592-44 

1.00 

1.01 

o.oso 

LOG NO: S~-36592 

Received: 16 OcT 91 

Project: Wilmington, NC 

Sampled By: Client 
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36592-45 36592-46 

99/95 \- 75-125 \-

99/94 \- 75-125 \-

116/118 % 75-125 \-

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile; AL • Deerfield Beach,· FL • Tampa, F.L 
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SL SAVANNAH LABORATORIES ·<·· 
& ENVIRONMENTAL SERVICES, INC. . . 

• 2 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO 

36592-42 
36592-43 
36592-44 
36592-45 

. ··36592-46 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRIPTION 1 QC REPORT FOR LIQOI:D SAMPLES 

LCS ~ Recovery Limits 
Matrix Spike (MS) Result/Duplicate 
MS Expected Value 
MS ~ Recovery/Duplicate 
MS ~ Recovery Limits 

PJUU\METER 36592-42 36592-43 36592-44 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 35 

----------------------
36592-45 36592-46 

··411t!~~!~:!!~~~!~~;~;~------- ---------- ---------- ----------
21-133 ~ 100/100 100 

---------- ----------
100/100 ~ 21-133 ~ 

-· 

Acenaphthylenel ug/1 
Acenaphthene, ·ug/1 
Phenanthrene, ug/1 
Anthracene, ug/1 
Benzo(a)Anthracene, ug/1 
Chrysene 1 ug/1 
Benzo(a)pyrene 1 ug/1 
Pentachlorophenol, ug/1 
Fluoranthene, ug/1 
2-Chlorophenol 1 ug/1 
Phenol, ug/1 
2~4-Dimethylphenol, ug/1 
Trichlorophenols, ug/1 
p-Chloro-m-cresol, ug/1 
Tetr~chlorophenols, ug/1 
2,4-Dinitrophenol 1 ug/1 
Benzo(b1 k)fluoranthene 1 ug/1 
In9eno(1 1 2 1 3-cd)pyrene, ug/1 

• 

33-145 -~ 
47-145 ~ 
54-120 ~ 
27-133 ~ 
:33-143 ~ 
17-168 ~ 
17-163 ~ 
14-176 ~ 
26-137 ~ 
23-1.34 ~ 
5-112 ~ 

32-119 ~ 
37-144 ~ 
22-147 ~ 
10-130 ~ 
10-191 ~ 
24-1~9 ~ 

10-171 ~ 

----------

108/108 
100/100 

92/92 
92/92 
44/44 
80/80 
28/28 
31/29 
88/88 
32/36 
18/11 
60/48 

128/112 
56/44 
15/19 
11/10 
68/68 
32/32 

----------

A-102 

100 108/108 ~ 33-145 ~ 
100 100/100 ~ 47-145 ~ 
100 92/92 ~ 54-120 ~ 
l.OO 92/92 ~ 27-133 ~ 
100 44/44 ~ 33-143 ~ 
100 80/80 ~ 17-168 ~ 
100 28/28 ~ 17-163 ~ 
l.OO 31./29 ~ 14-176 ~ 
100 88/88 ~ 26-137 ~ 
100 32/36 ~ 23-134 ~ 
100 18/11 \- 5-112 % 
100 60/48 \- 32-1.19 \-
100 128/1.1.2 \- 37-144 \-
100 56/44 \- 22-1.47 \-
100 1.5/19 % l.0-1.30 % 

100 11./10 % l.0-191. \-
100 68/68 % 24-1.59 ~ 
100 32/32 % l.0-1.71. ~ 

---------- ---------- ----------

Laboratory locations In Savannah, GA • Tallahassee, FL • .Mobile, AL • Deerfield Beach, FL • Tampa, .fL 
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S L SAVANNAH .LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

.• 2 LaRoche Avenue • Savannah, GA 31404 • (912) :ii-7858 • Fax (912) 352~165. 

Ms. Sandra Watson 
Southern Wood Piedmont (WI} 
P.O. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark R.B.decke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTXON , QC RBPORT FOR LI:QUD> SAMPLES 

36592-42 
36592-43 
36592-44 
36~~2-45 

LCS ~ Recovery-Limits 
Matr~ Spike (MS} Result/Duplicate 
MS Expected Value . 

,. -36592-46 
MS ~ Recovery/Duplicate 
MS ~ Recovery Limits 

~-~~~:~~~~~~~~:f __ _ 
Surrogate-PHL (CL 10-110} 
Surrogate-NBZ (CL 35-114) 
Surrogate-'l'BP (CL 10-123} 
Surrogate-TPH (CL 33-141) 
Surrogate-FBP (CL 43-116) 
Date Extracted 
Date Analyzed 

Nitrogen Series 
Total Kjeldahl Nitrogen-N, 

mg/1 
Nitrate + Nitrite-N, mg/1 
Date .Analyzed 

Total Phosphorus (365.1) 
Total Phosphorus, mg/1 
Date .Analyzed 

Chloride (325.2) 
Chloride (325.2}, mg/1 
Date Analyzed 

• 

36592-42 36592-43 36592-44 

10-227 ~ 26/28 100 
35/21 100 
23/15 100 
51/SO SO 
57/56 100 

43/44·.5 so 
... --- 45/44.5 50 

10.22.91 
10.23.91 

75-125 ~ 0.93/0.90 

90-110 ~ .179/.183 
10.23.91 

60-140 ~ 0.89/0.92 
10.23.91 

90-110 ~ 5.17/5.08 
10.23.91 

1.0 

0.20 

1.0 

5.0 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 
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36592-45 36592-46 

26/28 ~ 10-227 ~ 
. 35/21 ~ 
23/15 ~ 

102/100 ~ 
57/56 ~ 
86/89 ~ 
90/89 -~ 

93/90 ~ 

90/92 ~ 

89/92 ~ 

103/102 ~ 

75-125 ~ 

75-125 ~ 

60-140 ~ 

75-125 ~ 

1- - A-103 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



1J 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. ' ·· 

...... 

LaRoche Avenoo • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

LOG NO 

36592-42 
·- 36592-43 

36592-44 
36592-45 

. 36592-46 

Ms. Sandra Watson · 
Southern Wood Piedmont (WJ:) 
P.O. Box 5477, l:-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

Sl\MPLE DESCRJ:PTJ:ON , QC REPORT FOR LJ:QOJ:D SJ\MPLES 

LCS ~ Recovery Limits 
Matrix. Spike · (MS) Resul.t/Duplicate · 
MS Expected Value 
MS ~ Recovery/Duplicate 
MS ~ Recovery.Limits 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

Page 37 

PJUU\METER 36592-42 36592-43 36592-44 36592-45 36592-46 

~ Organic carbon (415 .1) 
~al Organic carbon , mg/1 

Date Analyzed 

~ -----------------------------

-. 

60-140 ~ 103/105 100 103/105 ~ 60-140 ~ 
10.16.91 

··~ 

A-104 

l..sboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL. 
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S L SAVANNAH LABORATORIES 
. & ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO 

36592-47 
36592-48 
36592-49 
36592-50 

- 36592-51 

Ms. Sandra Watson 
SoutheJ:n ·wood Piedmont (WJ:} 

P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

cc: Mark Radecke 

REPORT OF RESULTS 

SAMPLE DESCRIPTION , QC REPORT FOR Ll:QUJ:D SAMPLES 

J:evS/CevS Control Limits 
J:evS/CCVS Source Lot 
revS/CevS Expected Value 
revs Result 
revs \" Recovery 

LOG.NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

. Page 38 

----------- -------------------------------------------------- ----------------------
PJ\RJ\METER 

------------------------·----
•

enic (7060} 
senic, mg/1 

· Date J\nalyzed 
- Chromium (6010) 

Chromium, mg/1 
Date Analyzed 

-· Copper (6010) 
Copper, mg /1 
Date J\nalyzed 

.,.. 

! 

• 

36592-47 

----------
90-110 \" 

90-110 \" 

~ 

90-110 \" 

----------

36592-48 36592-49 

---------- ----------
3-87/SPEX. 0.0501 

3-87/SPEX. 1.01 

3-87/SPEX 1.00 

---------- ----------

A-105 

36592-50 36592-51 

0.050 . 
10.29.91 

1.02 
10.23.91 

1.02 
10.23.91 

100 \" 

-101 \" 

102 \" 

~boratory locations In Savannah, GA • Taffaha~ee, FL • :Mobile, AL • Deerfield Beach, FL • Tampa, FL 
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S L SAVANNAH LABORATORIES · 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354--7858 • Fax (912) 352.0165 ·· 

MS. Sandra Watson 
southern ·wood Piedmont (WI:) 
P.O. Box 5477, J:-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

cc: Mark Radecke 

REPORT OF RESULTS 

:.oG NO SAMPLE DESCRJ:PTJ:ON , QC REPORT FOR L"IQOm SAMPLES 

·---------- -----------------------------------~--------------
36592-52 
36592-53 

CCVS Resul.t 
ccvs \" Recovery 

--------------------------------------------------
-----------------------------

-!U"senic (7060) 
Arsenic, m.g/1 ·· 
Date lulalyzed 

am-um (6010) 
... omium, mg/1 
Date lulalyzed 

Copper (6010) 
Copper, mg/1 
Date lulalyzed 

36592-52 

---------- ---------- ----------
0.0487 

10.29.91 

1.04 
10.23.91 

1.02 
10.23.91 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 
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----------------------

----------------------
36592-53 

97 \" 

103 \" 

102 \' 

----------------------------- -.- ----_r--- ---------- ---------- ----------

• 
A-106 

Laboratory locations In Savannah, GA • Tallahassee, FL. • Mobile, AL • Deerfield Beach, FL • Tampa,. FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICI:S, INC. 

•••• •• ... 0 •• 

.• 2 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WJ:) 

P.O. Box 5477. I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO ~LE DESCRJ:PT:ION • QC REPORT FOR LI:QU:ID SAMPLES 

36592-54 
36592-55 
36592-56 

. 36592-57 
-· 36592-58 

PARAMETER 

ccvs Resul.t 
CCVS \- Recovery 
ccvs Result 
ccvs \- Recovery 
ccvs Result 

•
enic (7060) 
senic. mg/1 

Date klalyzed 
'Chromium (6010) 

Chromium, mg/1 
Date klalyzed 

Copper (6010) 
Copper, mg/1 
Date klalyzed 

36592-54 

----------
0.0534 

10.29.91 

1.04 
10.23.91 

•;o 

1.01 
10.23.91 

36592-55 36592-56 

---------- ----------
107 '" 0.0539 

10.29.91 

103 '" 1.05 

--- 10.23.91 

101 '" 1.01 
10.23.91 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Samp1ed By: Client 
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36592-57 36592-58 

108 ~ 0.0536 
10.29.91 

104 % 1.04 
.10.23.91 

101 % 1.01 
10.23.91 

1.. 
1.. 

A-107 

Laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, ·AL • Deedield Beach, -FL • Tampa,· FL ·. 
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S L SAVANNAH LABORATORIES 
. & ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (91~ 354·7858 • Fax (912) 352-0165 

LOG NO 

Ms. Sandra Watson 
Southern· Wood Piedmont (WJ:) 

P.O. Box 5477, x-es and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

SJ\MPLE DESCRIPTION 1 QC REPORT FOR LIQOJ:D SJ\MPLES 

LOG NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 

·Page 41 

----------- -------------------------------------------------- ----------------------
36592-59 
36592-60 
3659.2-61 
36592-62 

- 36592-63 

CCVS \" Recovery 
CCVS Result 
CCVS \" Recovery 
CCVS Result 
CCVS \" _RecoVery 

----------- -------------------------------------------------- ----------------------
36592-59 36592-60 36592-61 36592-62 36592-63 

----------------------------- ---------- ---------- ----------

•

enic (7060) 
·- senic, mg/1 107 \" 0.0491 98 \- 0.0504 101 \" 

-

Date JUlalyzed 
Chromium ( 6010) 
·Chromium, mg/1 
Date JUlalyzed 

Copper (6010} 
Copper, mg/1 
Date JUlalyzed 

~. 

103 \" 

., 
101 \-

----------

10.29.91 

1.04 
10.23:91 

1.00 
10.23.91 

----------

A-108 

10.29.91 

103 \" 1.03 102 \-
10.23.91 

100 \- 0.999 100 \-
10.23.91 

---------- ---------- ----------

- laboratory locations In Savannah, GA • Tallahassee, FL • Mobile, AL • Deerfield Beach, FL • Tampa, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax {912) 352-0165 

·Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, X-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG"NO: S1-36592 

Received: 16 OCT 91 

Project: Wilmington, NC 

Sampled By: Client 

Page 42 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

.. ----------- ----------------------------------------------~--- ----------------------
36592-64 
36592-65 
36592-66 
36592-67 

··- 36592-68 

PAlmMETER 

CCVS Resu1t 
CCVS % Recovery 
ccvs Resu1t 
CCVS % Recovery 
CCVS Resu1t 

:• .---~~-(;~~~;---------------

·- senic, mg/1 
Date Anal.yzed 

Chromium (60l.O) 
... Chromium, mg/1 

Date Anal.yzed 
Copper (6010) 

Copper, mg/1 
: ~ Date Analyzed 

. :: 
:· .... 
t .. 
..... 

36592-64 36592-65 

---------- ----------
0.0489 98 % 

l.0.29.91. 

l..Ol. l.OO % 
10.23.91 .. 

0.992 99 % 
l.0.23.91 

---------- ----------

A-109 

36592-66. 36592-67 36592-68 

---------- ---------- ----------
0.0484 97 % 0.0454 

l.0.29.9l. l.0.29 .9l.l 

l..02 l.01 % 0.997 
l.0.23.9l. l.0.23.9l. 

0.992 99 % 0.968 
l.0.23.9l. 10.23.91 

---------- ---------- ----------

L 
l..nhoratorv locations In Savannah. GA • Taflahassee, FL • Mobile, AL • ·Deerfield Beach, FL • Tampa, FL 



SL SAVANNAH· LABORATORIES . 
& ENVIRONMENTAL SERVICES, INC. 

_ .02 LaRoche Avenue • Sa~annah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO: S1-36592 

Ms. Sandra Watson 
Southern Wood Piedmont (WJ:) 

P.O. Box 5477, r-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

Received: 16 OCT 91 

· Project: Wilmington, NC 
Sampled By: Client 
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LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

36592-75 MS \- RPD ··tLimit) - Soil 

P.Aru\.METER 

Semi-Volatiles (8270) 
- Naphthalene 

Acenaphthylene 
Acena.phthene 

4enanthrene 
thracene 

enzo(a)Anthracene 
Clu:ysene 
Benzo (a) pyrene 
PentaChlorophenol 
Fluoranthene 
2-Chlorophenol 
Phenol 
2,4-Dimethylphenol 
Trichlorophenols 
p-Chloro-m-cresol 
Tetrachlorophenols 
2,4-Dinitrophenol 
Benzo(b,k)fluoranthene 
Indeno(1,2,3-cd}pyrene 
Dibenzo(a,h}anthracene 

.Arsenic (7060) 
Arsenic 

Copper {6010} 
Copper 

.,. 

36592-75 

27{<40) \-
18(<40) \-
80(<19) \-

*F61 
*F61 
*F61 
*F61 
*F61 

81{<47) \-
*F61 

4.3 {<50) \-
1.5 {<35) \-

10{<26} \-
4.7(<40) \-

12 {<40} ~ 

129(<50) \-
82 {<50} \-

*F61 
55(<45) \-
12(<70} \-

41(<30} \-

5.1{<30) \-

----------------------------- ---------- ---------- ---------- ---------- ----------

-· 
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. s L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 2 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG.NO: S1-36592 

.. 

Hs. Sandra Watson 
Southern· Wood Piedmont (WI} 
P.O. Box 5477, X-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLiD 

36592-75 MS \- RPD (Lindt) - Soil 

Chromium (6010) 
- Chromium 
Nitrogen Series 
Total Kjeldahl Nitrogen-N 

, CE'trate + Nitrite-N 
Phosphorus (365.1) 

tal Phosphorus 
~· Total Organic Carbon (415.1) 

Tota1 Organic Carbon 
Chloride (325 .2} 
Chloride (325.2) 

- (2.(.). ~-
J. W. Andrews, Ph. D • 

•• 

.. 

A-116 

36592-75 

2.0 (<30) \-

38(<30) \-
2.4(<30) \-

40(<40) \-

0(<30) \-

Received: 16 OCT 91 

Project: Wilmington, NC 
Sampled By: Client 
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~ .l\' 

JeiEnvlro 
"1'\., • 

a/ Strvlcu 
"'''-'•1 51 ...... ... """"' .J 

r ___ 1 • - - I . I . ~nA ' ... . . .. -y .. 01 -
Project Number NC.o9cmS ,SV-)t» I SAMPLE BOITLE l CONTAINER -,r:~~81PTION I 

Project location ~1Jl w~) ~'-bo~t:! . £::::!C.. 

/~~ t 
, 

Labomtory s~ e:r::!l-lfH:~ LO:eS~ t;.t!!::t=t. G.•, ,;:s 

Sampler(s)/ Affiliation M. ~1"1 oe-ck.G=' CG-£1,,....) 
e, :r~ CG-tH) EJ; l 

Datemme '(!It '!:'\;' 
&\MPLEIDENmY Code Sampled Lab!D ~ TOTAL 

LF'l 1\U~ ),,~/\ .s to;:;,.-,.~r I \ 2.. 

LfiA'-S/~C.'~~ .s 'o;:,~~·~J \ \ z. 
LA 1>U.S/"'l t'-C.A s to;r,~;~\ ' \ . 

'2.. 

[L~ b~ I .. b'GA s I o",if:'i,f \ 
' \ '2.. 

!LPic..US jt)6GSA s IOj;_\~,91 \ I 
.... 

G. I 

it.,:Jc.U' /46~!l s aoj, tf;i" \ l Z.· 
Lj:JI: :j ,Gb1,_ s IOj ~~ie!l ' I 

·, 

~ 

[\..J:I eu 1 Cl),6.,A ·s 10i1~ii' \ I '2.. 

. 
Sample Code: L • Uquid; S ... Solid; A"' Air Total No. of Bottles/ IC, 

i~~· (.0 Containers 

Relin~uished by: ~.,.....~~sf!<!. Organization: G-~~7~ 1 o- IS"-., 1 L"\'.~ /$Intact? 
Rece1ved by: l Organization: Date llll l~l (it Time /tJ: dtJ ~ No N/A 

Relinquished by: Organization: Seal Intact? 
Received by: Organization: Date l l Time Yes No N/A 

Special Instructions/Remarks: ______________________ _:___:_ _____________ _ 

Delivery Method: 0 In Person 129 Common Carrier &.J OA .J s.'t'~ 
SPECIFY 

0 Lab Courier 0 Other--~~---
SPECIFY · 

~J!hM ... an.t\1111 llllfi'_..MMt'l 



l I 
NC 

1,.. I 
bor- Task 

.AI'Envlro 
.(\.' 1 . L..U C..lVI7 ...., .... ~ I.. l . , 

J9-~ .__,-I Services 

Project Number I SAMPLEBOTfLE I CONTAINER Jt-s! :11IPTION ~~oC\oo..r' -
Project location ~'P ~~L~,,,.., ~<t-ot-l, ~ ~v~ Laboratory ~A-J At.) ~A-~ l..../.\~ i~£ 
Sampler(s)/AffiTiatlon ~' ~orc:\A.C (r;,d!_,....) JJ '}'; 

p, 7Aeo~. (Gr{M-)' 't .:f Jj cJ 

i/11//t.' Datemma 
SAMPLE IDENTITY Code Sampled Lab 10 t; ..... ~ C). . 

' lOTAL 

,Sl '( h i:>Ft ' . .. 

1 LFt~~ ~s fa, '"-'i,. s IOj:lfi-fl \ I 2.. 

U:l GL.S/ tt Gf.lf .6 .s LOiif;-il I I 2.-
LFl. ~&..1/co,C&~A s ~0~~~~5'' ' ( '2-

t..r:?-GUS/ ~''«i-A s Lojlf;;~l I I '1.-

Lf.7-.'!1Us/ 'i~1l A s lOt~f'i..il t I 
.. 

2-. 

k-~U I~ (;j l13 s 10 ;~;"'d ( l ~ 

it..~ JS }">a(;lt.(l s to-,~~~ \ t ~ 

w:~ LSI~ c-12..0 s ·i~1:~tl t I '-

Sample Code: L ·= Uquid; S = Solid; A = Air - t,f,q. Total No. of Bottles/ 
~~ Containers \G 

4 

Relinquished by: 1\$~ Organization: ~ ~ ~ Mo,.l t 0 •. ~c... Jo-t.r-ct I 19 tO"t) @Intact? 
Received by: Organization: )S ?)q '2.- 1 Date ll> l[fD I q I Time lD: dl2 tJ.- No N/A I • 

Relinquished by: Organization: Seal Intact? 
·Received by: Organization: Date l l Time Yes No N/A 

Speciallnstructions/Remarl<s: _______________________________________ _ 

Delivery Method: 0 In Person @Common Carrier · f"<;,ol...,. ... \ E'~ 
SPECIFY 

0 lab Courier 0 Other-------
SPECifY 

,..,,, r""""" M •. f)1 ~~IllS 



,...,-;. .• ·.-•.. ,...., ..... ,-"' ¥';'"'It;~ '··• •••;o •. 

U:tbOr'" u TasK ~r h .1 I 
.Jill/Environ ' . al •Y \JIU 1.1. .. •- . I . . .Je_, 

~~ 
. . HJ. 'JF ·s1 ' F ::>F 

I Suvlcts 

Project Num~er ~c:.o~ oos r SAMPLE BaffLE I CONTAINER ut:~L;HIPTION 

Project location s~e wC.}~et4Shrr-.,, ~c. 
Jll(t ·< J (I J' ./ '] "- 'J' .>0 

• i ».. i /. • .J 'b 'b laboratory .SM~. e:4'-t f'lf't~ L,...~g~&nrt-c.cS ~ . ~ ~ . 

~· ~~tG-d.~~ 
"=' ? d~ l I '(! I 'I Sampler(s)/Affiliatlon -b ~ P...q 'J· f 1 ' J (; ... / (fl ,;;:;;~~~ fc.t ? ;.. . ., .... ~ ( ( ry 

Datemme {' t.!' f IJ tt.. t J · 
SAMPL!:IDENTTTY Code Sampled Lab ID \.,J"' 14 ' ' ...... · 10TAL 

M\.>-~ /ct6.,3 t... 1oci!i~C\' \ 1 '2.. 

f"\W•1 }'\b1\.f L. 10 ;:t;~' I ' 'Z.. 

M~-~~ 1:\'15 L roi1s;;$~\ 
' ' I z. 

F..B·" L -ro-,'li311 \ \ ~~a.. \ l \ t\1\. l!S 
F~~z. L \Oj] f;;' \ 

... 
I ~ t\'- \ I \ ,...,.. '(tS 

9G-n L I0\~:,'11 I ' 
. 

I 
I 

I • 

Sample Code: l ... Uquid; S ... Solid; A.,. Air -f.p.v--P. 4 .. s Total No. of Bottles/ ll ... Containers 

Relinquished by: ~~~.e·~ · Organization: ~~'iS~ ....v.\L.6., ~c. lo-\s-a.l \~•.e.e Seal Intact? 
Received by: Organization: f5L 6u Sq?.. Date)IJ tiC, Bt Time to. tJIJ~ @No N~A 

Relinquished by: Organization: Seal Intact? 
Received by: Organization: Date l l Time Yes No N/A 

Special Instructions/Remarks: ________________________ """:-'" _____________ _ 

Delivery Method: 0 In Person rB Common Carrier F~ ao,g \Y'-'oO
SPECIF'I' 

0 lab Courier 0 Other-----=---
SPECIF'i 

~pr1rt IJMt~S 

I --



I . -~ i"'"' ........ ·~& 1\' . ~1\.' INL. 
. . ~L 

..abo ......... ; Tas ....... jer r 'Pt ·- 1 
, _, 

~ Envlro tal Servlc~s 

Project Number f>JC.O~aoS I SAMPLE BOTTLE I CONTAINER Ut:::il.iHII"'IION .. 
. .J.~ 

·~H1 ;.or 'JS't ·,y a 'Or 

Project Location s:~e 1~~kh-L~\-.t.l:.'1 7• ~~ ~,f' 
~ laboratory St~.\.IAHHAH \AGS 'd' 

Sampler{s)/ Affiliation ~¥~~ u'{ f"\ .• ~ftE~ .1 
p. AA_CDt\S [trl/M.) ._, ,e( 

1/c. Datemme (u' 
SAMPLE IDENTllY Coda Sampled Lab ID 10TAL 

l(F.A\JS/q Ma"tf). s '~&\~~~ l I '2... 

lu:z..~ \..S } ~ ~~.8 s l~ii\~~C\\ I l ?. 
'LF2.C).l.S J ~ C1 0 ~ $ ~~~\~~"' \ l -z.. 
li=1_C::t,S' J q (., "..B s L~~}1a~1 I \ 'Z.. 

··' 

. 

Sample Code: L =- Uquld; S =Solid; A= Air -}~· ~.6 
Total No. of ·Bottles/ ~ 

Containers 

Relinquished f?Y: ·~~!>~~~ Organization: w., \..J.:: ,?:, r.y!)"' ~;;N:_ lo-ts-~t \"1•,-. ~Intact? 
Received by: Organization: cS L ~~dB~ :z_ r DatelO Llv lq_l Time 1 0 ~ ODo-- No NIA 

Relinquished by: Organization: Seal Intact? 
Received by: Organization: Date l l Time Yes No N/A 

Special Instructions/Remarks: R"'{:f.... b:. otb.o... ch.,.,.,..,. 1 (.ue-knd ., ~ !).ub ...... • H7._...l <'V' \0 -Jr-s.J r c M•o.~h:. 
l.r~.M"= ·-~ s~ N,._t:;d, c ._,..\:rl:rc......t;" 

Delivery Method: 0 In Person IB Common Carrier 0 Lab Courier oaher ____ ~~-------
SPECIFY 

Q&M Form 09 1·00 . ~p!lr( mt3S 



1-J 

... 

• 

,. 

-·· 

1990 ANALYTICAL DATA 
SUPPLEMENTAL EXPANDED CONSTITUENT LIST 

SOUTHERN WOOD PIEDMONT, WILI\fiNGTON, NORTH CAROLINA 

A-121 

GERAGHTY & MILLER, INC. 
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• 

WATER SAMPLING · LOG 

Project/No. __ ~s~~--e ____ ~N_CO~~~~a~cS~-----------------

Site/Well No. HlN-G I ct6,'3 

W th (._\ ovd....... 1 C.oo \ 4 
ea er ~'-h~ 

Description of Measuring 

MP Elevation 

Sampling Began 

Point (MP) 

Water Level Elevation 

Date l0-1'1-'l'J 

----------------- ----------------

Evacuation Data 

Height of MP 

Depth of Well Below MP ~l.'{o 

Held Depth to Water Below MP l. bl.. 

Wet Water Column in Well == .~.-n~ 

Casing Diameter !l." Gal./ft. X o .• ~ 

Gallons in Well = 3.~ 

·Evacuation Volume X 3 == c:>j,C/'1:::) 

Gallons 3,oo G.vo G".tX> ¥.: 
pH G.2.S 

'" 5" 
,,l.S c;; .( 

Spec. Conductance rp-.nc5 lcf"b 9i5 C\10 ~0"() 

Temperature (ocfoF) .l._O.!J !ll.o ~leO ..t\ 
n~os J1;Z..O ,, '!L ,S'"' ,,LO 

Sampling Data/Fi~ld Parameter~ 

Color ~ b"'u" Odor \r-~~ Appearance ~ c.L.v&f 
Comments: 

Spec. Cond. (umbos/em) \~ T (oCfoF) ~0, 0 

Sampling Method 

Analyses 

"Toe / 14> 1 -rt-) 

ISS I c..\-

c. ... t c .... , A-s 

Container Type (Lab >C G&M __ ) 

l'l.S .-\ .._._'bcA. ~ J~so....,..\ .-1 ..... 1?\.s..o\.:;.;_ 

I c.ro :f'¥" \ =='P \....o bL I L. 0 0 ..-\ =f \s.o t::; ~ 

"'-s 0 .--\ 1?l.s..oo..e:... 

S"V il.r-~ --~ lj~ 

'Remarks: )# ~~dA ;--.ken ~ "TSS-+- [""\ce.'-\s 

Sampling Person~el: 

Preservative 

'-J c.e,. \·h_SO'f 
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• 

Page ~ of Y 

WATER SAMPLING LOG 

Project/No. SwP NCOC!)o-nS Date IO-l'l-91 

Site Location Sl.V f> L~ o.Ae..o...b , <->~l """' ..... cin:."", f-lC.. ·~ -

Site/Well No. Mw-, I <=')6,"{ Rep. /Field Blank No • 
• 

Ended Weather S...,.. ..... '"'Z1 ~_:t I o '.s Sampling Began 

Description of Measu~g Point (MP) 
--------- -------------

MP Elevation ·water Level Elevation 

Eyacuation Data 

Height.of MP 
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• • • Table ~-1. Total Polycyclic Aromatic Hydrocarbons in Soil in 1990, Southern Wood Piedmont Facility, Wilmington, North Carolina. Page 1 of3 

Constituent 

£Afu 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b,k)fluoranthene 
Benzo(g,h,i)perylene 
1,1-Bipheny1 
Carbazole 
Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1, 2,3-e,d)pyrene 
1-Methylnaphthalene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

tPAHs 

LFlAU 
(mg/kg) 

4 
4 
88 
20 
19 
35 
8.8 
4 
26 
22 
4.2 
5 
58 
14 
10 
4" 
4 

3.8 
25 
44 

402.80 

LFlAM 
(mg/kg) 

3.65 
3.65 
3.4 
5.8 
7.3 
19 
5 

3.65 
3.65 
9.5 
2 .• 2 
3.65 

13 
3.65 . 
5.2 
3.65 
3.65 
3.65 
3.9 
13 

120.15 

LF1AL 
(mg/kg) 

3.65 
3.65 
3.7 
39 
32 
100 
16 

3.65 
3.65 
59 
7.5 
3.65 
80 

3.65 
17 

3.65 
3.65 
3.65 
6.2 
80 

473.25 

Footnotes appear on page i 

LF1BU LF1BM 
(mg/kg) (mg/kg) 

3.7 3.9 
3.7 3.9 
230 200 
19 8.6 
20 9.4 
43 19 
7.4 3.9 
3.7 3.9 
46 90 
27 15 
4.3 2.7 
6.7 11 
19 34 
~.9 27 
10 4.9 
3.7 3.9 
5.9 15 
4.4 12 
36 41 
so 27 

548.40 536.10 

LF1BL LFlCU 
(mg/kg) (mg/kg) 

3.65 4.7 
3.65 4.7 
4.6 29 
10 32 
10 24 
27· 49 
3.9 10 
3.65 4.7 
3.65 43 

18 42 
2.3 5 
3.65 6.6 
20 140 

3.65 20 
5.2 11 
3.65 4.7 
3.65 4.7 
3.65 4.8 
3.65 130 
20 150 

157.50 719.90 

LFlCM 
(mg/kg) 

3.7 
3.7 
58 
3.7 
6.5 
14 
3.7 
3.7 
9.6 
8.9 
1.6 
3.7 
8.9 
5.8 
3.3 
3.7 
3.7 
3.7 
8.1 
11 

169.00 

LF1CL 
(mg/kg) 

3.75 
3.75 
6.8 
42 
22 
68 
6.5 
3.75 
3.75 
59 
4.7 
3.75 
120 
3.75 
9.3 
3.75 
3.75 
3.75 

13 
110. 

495.05 

LFlDU LFlDM 
(mg/kg) (mg/kg) 

3.8 3.65 
3.8 3.65 
35 4.7 
11 3.4 
16 7.3 
31 14 
6.3 4.8 
3.8 3.65 
3.8 3.65 
17 7.3 
4.3 1.6 
3.8 3.65 
29 9.5 
5 3.65 
8 4.9 

3.8 3.65 
3.8 3.65 
3.8 3.65 
11 3.65 
28 9.5 

232.00 103.50 

GERAGHTY & MILLER, INC. 
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r· .··. ~ I' , ..... -• • • Table B-1. Total Polycyclic Aromatic Hydrocarbons in Soil in 1990, Southern Wood Piedmont Facility, Wilmington, North Carolina. • Page 2 of3 

., .__ 

Constituent LF1DL LF1EU LF1EM LF1EL LF2AU LF2AM LF2AL LF2BU LF2BM LF2BL LF2CU 
(mg/kg) (mg/kg) . (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) 

fAfu 
Acenaphthene 3.8 3.75 3.7 3.6 3.9 28 3.55 49 3.9 3.8 3.8 
Acenaphthylene 3.8 3.75 3.7 3.6 3.9 4.15 3.55 3.85 3.9 3.8 3.8 
Anthracene 3.6 70 5 3.6 100 iso 3.55 350 400 66 900 
Benzo(a)anthracene 18 21 7.4 3.6 20 110 3.55 33 13 21 43 
Benzo(a)pyrene 16 18 8.1 3.5 16 46 3.55 24 30 41 41 
Ben.zo(b,k)fluoranthene 52 29 120 9~1 33 89· 6.2 43 24 17 43 
Ben.zo(g,h,i)perylene 7.4 3.75 3.7 3.6 7.8 17 3.55 12 3.9 16 17 
1, 1-Bipheny1 3.8 3.15 3.7 3.6 3.9 4.15 3.55 3.85 3.9 3.8 3.8 
Carbazole 3.8 23 3.7 3.6 45 200 3.55 100 160 30 270 
Chrysene 40 22 8.1 3.7 21 120 3.6 35 18 31 58 
~ibenzo(a,h)anthracene 3.9 3.2 4.2 0.16 3.9 4.15 . 3.55 3.85 3.9 3.8 5.3 
Diben.zofuran 3.8 3.75 3.7 3.6 22 26 3.55 19 20 5.6 3.8 
Fluoranthene 71 51 4.4 6.8 35 300 5 92 27 82 110 
Fluorene 3.8 6 3.7 ~.6 22 91 3.55 42 57 12 12 
Indeno(1 ,2,3-c,d)pyrene 8.7 8.1 14 2 8.6 18 1.1 11 3.9 3.8 11 
1-Methylnaphthalene 3.8 3.75 3.7 3.6 3.9 4.15 3.55 3.85 20 3.8 3.8 
2-Methylnaphthalene 3.8 3.75 3.7 3.6 3.9· 10 3.55 3.85 41 3.8 3.8 
Naphthalene· 3.8 3.6 3.7 3.6 3.9 4.15 3.55 3.85 30 3.8 3.8 
Phenanthrene 14 20 4.6 3.6 34 200 3.55 82 86 24 99 
Pyrene 68 41 6 6.5 26 200 4.7 55 23 78 I 130 

tPAHs 336.80 342.15 218.80 79.16 417.70 1,155.15 73.85 970.10 972.40 454.00 1,765.90 

Footnotes appear on page 3. 

GERAGHTY & MILLER, INC. 
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• • Table :Q-1. Total Polycyclic Aromatic Hydrocarbons in Soil in 1990, Southern Wood Piedmont Facility, Wilmington, North Carolina. Page 3 o£3 

Constituent · LF2CM LF2CL LF2DU LF2DM LF2DL LF2EU LF2EM LF2EL Mean UCL 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mg/kg) 

fAHl 
Acenaphthene 3.65 3.75 3.95 3.9 24 3.7 3.75 2.05 6.72 9.76 
Acenaphthylene 3.65 3.75 3.95 3.9 4.25 3.7 3.15 2.05 3.77 3.89 
Anthracene 72 3.75 170 15 290 70 so 14 117.66 175.46 
Benzo(a)anthracene 19 18 18 27 100 13 13 11 23.57 31.26 
Benzo(a)pyrene 16 11 19 33 65 18 15 12 20.32 24.66 
Benzo(b,k)fluoranthene 5.1 38 14 82 99 35 32 31 41').70 50.03 
Benzo(g,h,i)perylene 13 4.2 7.9 34 14 8.1 7.1 8.6 8.96 10.96 
1, 1-Biphenyl 3.65 3.75 3.95 3.9 4.25 3.7 3.15 2.05 3.77 3.89 
Carbazole . 23 3.75 67 4.6 15 24 17 1.9 43.19 63.18 
Chrysene 22 32 22 40 150 18 19 16 32.14 42.10 
Dibenzo(a,h)anthracene 6.2 15 0.195 8 9.4 4.4 3.2 3.9 4.37 5.24 
Dibenzofuran 3.8 3.75 3.95 3.9 20' 3.7 3.15 2.05 7.16 9.25 
Fluoranthene 38 47 74 65 500 36 36 32 71.45 102.35 
Fluorene 3.65 3.75 37 ·3.9 54 3.7 6.1 2.05 15.53 22.04 
Indeno(1 ,2,3-c,d)pyrene 14 23 0.195 19 19 9.6 8.3 9.4 9.38 11.15 
1-Methylnaphthalene 3.65 3.75 3.95 3.9 4.25 3.7 3.15 2.05 4.30 5.23 
2-Methylnaphthalene 3.65 3.15 9.5 3.9 11 3.7 3.75 2.05 6.05 8.27 
~aphthalene 5.1 3.15 3.95 3.7 11 3.5 3.15 2.1 5.18 6.76 
Phenanthrene 17 6 70 12 130 19 14 5.1 37.53 52.53 
Pyrene 36 41 51 66 500 34 34 30 65.76 94.83 

tPAHs 312.70 272.70 583.49 436.60 2,084.15 318.50 280.95 191.95 527.51 732.87 

. mg/kg Milligrams per kilogram • 
tPAHs Total polycyclic aromatic hydrocarbons. 
UCL 95 percent upper confidence limit of the mean. 

GERAGHTY & MILLER, INC 
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Table B-2. Carcinogenic PAHs in Soil in 1990, Southern Wood Piedmont Facility, Wilmington, North Carolina. Page 1 o£6 

BAP= BAP= BAP= BAP= BAP= 
Constituent TEF LF1AU LF1AU LFlAM LFlAM LF1AL LF1AL LF1BU LF1BU LF1BM LF1BM LF1BL 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

~ 
Benzo(a)anUltacene 0.01 20 0.2 5.8 0.058 39 0.39 19 0.19 8.6 0.086 10 
Benzo(a)pyrene 1 19 . 19 7.3 7.3 32 32 20 20 9.4 9.4 10 
Benzo(b,k)fluoranthene 0.01 35 0.35 19 0.19 100 1 43 0.43 19 0.19 27 
Benzo(g,h,i)perylene 0.01 8.8 . 0.088 s o.os 16 0.16 7.4 0.074 3.9 0.039 3.9 
Chrysene 0.01 22 0.22 9.5 0.095 59 0.59 27 0.27 15 0.15 18 
Dibenzo(a,h)anthrace~e 1 4.2 4.2 2.2 2.2 7.5 7.5 4.3 4.3 2.7 2.7 2.3 
Indeno( 1 ,2,3-c,d)pyrene 0.01 10 0.1 5.2 0.052 17 0.17 10 0.1 4.9 0.049 5.2 
1-Methylnaphthalene 0.01 4 0.04 3.65 0.0365 3.65 0.0365 3.7 0.037 3.9 0.039 3.65 
2-Me~ylnaphthalene 0.01 4 0.04 3.65 0.0365 3.65 0.0365 5.9 0.059 15 0.15 3.65 

BAP equivalents 24.2 . 10.0 41.9 25.5 12.8 
TotalcPAH 127.0 61.3 277.8 140.3 82.4 83.7 

Carbazole 26 3.65 3.65 46 90 3.65 

Footnotes appear on page 6. 

GERAGHTY & MILLER, INC. 
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Table B-2. Carcinogenic PAHs in Soil in 1990, Southern Wood Piedmont Facility, Wilmington, North ~rolina. Page 2 of6 

BAP== BAP= BAP= BAP= BAP= BAP= 
Constituent TEF LF1BL LF1CU LFtCU LF1CM LF1CM LF1CL LF1CL LFlDU LF1DU LFIDM LFIDM 

(mglkg) (mg/kg) (mglkg) (mglkg) (mg/kg) (mg/kg) (mglkg) (mglkg) (mg/kg) (mg/kg) (mg/kg) 

Mlli 
Benzo(a)anthracene . 0.01 0.1 32 0.32 3.7 0.037 42 . 0.42 11 0.11 3.4 0.034 
Benzo(a)pyrene 1 10 24 24 6.5 6.5 22 22 16 16 7.3 7.3 
Benzo(b,k)fluorantheJ;le 0.01 0.27 49 0.49 14 0.14 68 0.68 31 0.31 14 0.14 
Benzo(g,h,i)perylene 0.01 0.039 10 0.1 3.7 0.037 6.5 0.065 6.3 0.063 4.8 0.048 
Chrysene 0.01 0.18 42 0.42 8.9 0.089 59 0.59 17 0.17 7.3. 0.073 
Dibenzo(a,h)anthracene 1 2.3 s s 1.6 1.6 4.7 4.7 4.3 4.3 1.6 1.6 
Indeno( 1 ,2,3-c,d)pyrene 0.01 0.052 11 0.11 3.3 0.033 9.3 0.093 8 0.08 4.9 0.049 
1-Methylnaphthalene 0.01 0.0365 4.7 0.047 3.7 0.037 3.75 0.0375 3.8 0.038 3.65 0.0365 
2-Methylnaphthalene 0.01 0.0365 4.7 0.047 3.7 0.037 3.75 0 0.0375 3.8 0.038 3.65 0.0365 

BAP equivalents 13.0 30.5 8.5 28.6 21.1 9.3 
Total cPAH 182.4 49.1 219.0 101.2 50.6 

Carbazole 43 9.6 3.75 3.8 3.65 

Footnotes appear on page 6. 

. GERAGHTY & MILLER, INC. 
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• • Table B-2. Carcinogenic PAHs in Soil in 1990, Southern Wood Piedmont Facility, Wilmington, North Carolina. 

Constituent TEF 

fAfu 
Benzo(a)anthraeene 0.01 
Benzo(a)pyrene 1 
Benzo(b,k)fluoranthene 0.01 
Benzo(g,h,i)perylene 0.01 
Chrysene 0.01 
Dibenzo(a,h)anthraceno 1 
Indeno(1,2,3-c,d)pyrene 0.01 
1-Methylnaphthaleno 0.01 
2-Methylnaphthalene 0.01 

BAP equivalents 
TotalcPAH 

Carbazole 

LF1DL 
(mg/kg) 

18 
16 
52 
7.4 
40 
3.9 
8.7 
3.8 
3.8 

153.6 

3.8 

BAP= 
LFlDL 
(mg/kg) 

0.18 
16 

0.52 
0.074 
0.4 
3.9 

0.087 
0.038 
0.038 

21.2 

BAP= BAP= 
LF1EU LF1EU LF1EM LF1EM LF1EL 
(mg/kg) (mg/kg) · (mg/kg) (mg/kg) (mg/kg) 

21 0.21 7.4 0.074 3.6 
18 18 8.1 8.1 3.5 
29 0.29 120 1.2 9.1 

3.75 0.0375 3.7 0.037 3.6 
22 0.22 8.1 0.081 3.7 
3.2 3.2 4.2 4.2 0.76 
8.1 0.081 14 0.14 2 
3.75 0.0375 3.7 0.037 3.6 
3.75 0.0375 3.7 0.037 3.6 

22.1 13.9 
112.6 172.9 33.5 

23 3.7 3.6 

Footnotes appear on page 6. 

• -
Page 3 o£6 

BAP= BAP== 
LF1EL LF2AU LF2AU LF2AM 
(mg/kg) (mg/kg) . (mg/kg) (mg/kg) 

0.036 20 0.2 110 
3.5 16 16 46 

0.091 33 0.33 89 
0.036 7.8 0.078 17 
0.037 21 0.21 120 
0.76 3.9 3.9 4.15 
0.02 8.6 0.086 18 
0.036 3.9 0.039 4.15 
0.036 3.9 0.039 10 

4.6 20.9 
118.1 418.3 

45 200 

GERAGHTY & MILLER, INC 
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Table B-2. Carcinogenic PAHs in Soil in 1990, Southern Wood Piedmont Facility, Wilmington, North Carolina. Page 4 o£6 

BAP= BAP= BAP= BAP= BAP= BAP= 
Constituent TEF LF2AM LF2AL LF2AL LF2BU LF2BU LF2BM. LF2BM LF2BL LF2BL LF2CU LF2CU 

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Mfu 
Benzo(a)antb.racene 0.01 1.1 3.55 0.0355 33 0.33 13 0.13 21 0.21 43 0.43 
Benzo(a)pyrene 1 46 3.55 3.55 24 24 30 30 41 41 41 41 
Benzo(b,k)fluoranthene . 0.01 0.89 6.2 0.062 43 0.43 24 0.24 17 0.17 43 . 0.43 
Benzo(g,h,i)perylene 0.01 0.17 3.55 0.0355 12 0.12 3.9 0.039 16 0.16 17 0.17 
Chrysene 0.01 1.2 3.6 0.036 35 0.35 18 0.18 31 0.31 58 0.58 
Dibenzo(a,h)anthracene 1 4.15 3.55 3.55 3.85 3.85 3.9 3.9 3.8 3.8 5.3 5.3 
Indeno(1,2,3-c,d)pyrene 0.01 0.18 1.1 0.011 11 0.11 3.9 0.039 3.8 0.038 11 0.11 
1-Methylnaphthalene 0.01 0.0415 3.55 0.0355 3.85 0.0385 20 0.2 3.8 0.038 3.8 0.038 
2-Methylnaphthalene 0.01 . 0.1 3.55 0.0355 3.85 0.0385 41 0.41 3.8 0.038 3.8 0.038 

BAP equivalents 53.8 7.4 29.3 35.1 45.8 . . 48.1 
TotalcPAH 32.2 169.6 157.7 141.2 225.9 

Carbamle 3.55 100 160 30 270 

Footnotes appear on page 6. 

GERAGHTY & MILLER, INC 
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• • Table B-2. Carcinogenic PAHs in Soil in 1990, Southern Wood Piedmont Facility, Wilmington, North Carolina. 

Constituent TEF 

MH! 
Benzo(a)anthracene 0.01 
Benzo(a)pyrene 1 
Benzo(b,k)fluoranthene 0.01 
Benzo(g,h,i)perylene 0.01 
Chrysene 0.01 
Dibenzo(a,h)anthrac~ne 1 
Jndeno(1,2, 3-c,d)pyr~ne 0.01 
1-Methylnaphthalene 0.01 
2-Methylnaphthalene 0.01 

BAP equivalents 
Total cPAH 

Carbazole 

LF2CM 
(mglkg) 

19 

16 
5.7 
13 
22 
6.2 
14 

3.65 
3.65 

103.2 

23 

BAP= 
LF2CM 
(mg/kg) 

0.19 

16 
0.057 
0.13 
0.22 
6.2 

0.14 
0.0365 
0.0365 

23.0 

LF2CL 
(mglkg) 

18 

11 
38 
4.2 
32 
15 
23 

3.75 
3.75 

148.7 

3.75 

Footnotes appear on page 6. 

BAP= 
LF2CL 
(mglkg) 

0.18 

u· 
0.38 
0.042 
0.32 

15 
0.23 

0.0375 
0.0375 

27.2 

LF2DU 
(mglkg) 

18 

19 
14 

7.9 
22 

0.195 
0.195 
3.95 
9.5 

94.7 

67 

BAP= 
LF2DU 
(mglkg) 

0.18 

19 
·o.14 

0.079 
0.22 
0.195 

0.00195 
0.0395 
0.095 

20.0 

LF2DM 
(mg/kg) 

27 
33 
82 
34 
40 
8 
19 
3.9 
3.9 

250.8 

4.6 

BAP= 
LF2DM 
(mg/kg) 

0.27 

33 
0.82 
0.34. 
0.4 
8 

0.19 
0.039 
0.039 

43.1 

LF2DL 
(mg/kg) 

100 

65 
99 
14 

150 
9.4 
19 

4.25 
11 

471.7 

75 

• Page 5 of6 

BAP= 
LF2DL 
(mg/kg) 

1 
65 

0.99 
0.14 
1.5 
9.4 

0.19 
0.0425 
0.11 

78.4 

LF2EU 
(mglkg) 

13 

18 
35 
8.1 
18 
4.4 
9.6 
3.7 
3.7 

113.5 

24 

GERAGHTY & MILLER, INC 
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• ·' • Table B-2. Carcinogenic PAHs in Soil in 1990, Southern Wood Piedmont Facility, Wilmington, North Carolina. 

Constituent TEF 

Mlli 
Benzo(a)anthracene 0.01 
Benzo(a)pyrene 1 
Benzo(b,k)fluoranthene 0.01 
Benzo(g,h,i)perylene 0.01 
Chrysene 0.01 
Dibenzo(a,h)anthracene 1 
Indeno(1,2,3-c,d)pyrene 0.01 
1-Methylnaphthalene 0.01 
2-Methylnaphthalene 0.01 

BAP equivalents 
TotalcPAH 

Carbazole 

BAP= 
LF2EU 
(mg/kg) 

0.13 
18 

0.35 
0.081 
0.18 
4.4 

0.096 
0.037 
0.037 

23.3 

BAP 
cPAH 
mg/kg 
TEF 
UCL 

LF2EM 
(mg/kg) 

13 
15 . 
32 
7.1 
19 
3.2 
8.3 

3.75 
3.75 

105.1 

17 

BAP= 
LF2EM 
(mg/kg) 

0.13 
15 

0.32 
0.071 
0.19 
3.2 

0.083 
0.0375 
0.0375 

19.1 

Benzo(a)pyrene. 

LF2EL 
(mg/kg) 

11 
12 
31 
8.6 
16 
3.9 
9.4 

2.05 
2.05 

96.0 

1.9 

BAP= 
LF2EL 
(mg/kg) 

0.11 
12 

0.31 
0.086 
0.16 
3.9 

0.094 
0.0205 
0.0205 

16.7 

Carcinogenic polycyclic aromatic hydrocarbon. 
Milligrams per kilogram: 
Toxicity equivalency factor. 
95 percent upper confidence limit of the mean. 

Mean 
(mg/kg) 

25.9 
149.8 

43.2 

UCL 
(mg/kg) 

30.9 
181.9 

63.2 

• Page 6 of6 
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• • Table B-3. Total PAHs in Soil in 1991, Southern Wood Piedmont Facility, Wilmington, North Carolina. 

Constituent 

MIDi 
Aeenaphthene · 
Aeenaphthylene 
Anthracene 
Benzo(a)anthraeene 
Benzo(a)pyrene 
Benzo(b,k)fluoranthene 
Benzo(g,h,i)perylene 
1,1-Biphenyl 
Carbazole 
Chrysene 
Dibenzo(a,h)anthraeene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1 ,2,3-c,d)pyrene 
1,.;.Methylnaphthalene 
2-Methylnaphthalene 
Naphthalene 
Phenanthrene 
Pyrene 

tPAHs 

LF1AU 
(mg/kg) 

. 0.95 
3.8 
54 
11 
13 
30 
7.4 

0.42 
23 
12 
3.4 
2.7 
22 
6.9 
9.6 
0.22 
2.7 
2.8 
16 
20 

241.89 

LF1AL LF1DU 
(mglkg) (mglkg) 

1.9 0.36 
0.59 1.4 
5.7 36 
24 15 

. 14 11 
36 32 
6.5 2.1 

0.092 0.24 
1.1 8.2 
28 18 
2.9 1.1 
0.89 1.6 
77 24 
2.4 4.9 
9.2 4.4 
0.17 0.14 
0.29 1.1 
0.56 1 

15 7.7 
69 28 

295.29 198.24 

Footnotes appear on page 2. 

LF1DL 
(mg/kg) 

0.18 
0.13 

1 
2.1 
1.8 
3.4 
0.7 

0.022 
0.98 
3.0 
0.26 
0.21 
4.7 

0.21 
0.74 
0.07 
0.067 
0.088 
3.3 
5.1 

28.66 

LF1CU LF1CL 
(mg/kg) (mg/kg) 

0.62 0.15 
2.1 0.58 
140 2.3 
11 5.7 
14 4.1 
43 18 
6.4 1.8 
0.9 0.04 
38 0.97 
15 8.9 
3.9 0.58 
5.6 0.18 
15 12 
14 0.2 
7.9 1.9 
4.0 0.097 
6.4 0.14 
3.4 0.23 
21 1.4 
34 10 

386.22 . 69.27 

LF1EU 
(mg/kg) 

0.78 
1.4 
350 
9.6 
11 
30 
4.3 
2.1 
98 
3.6 
3.7 
9.3 
22 
25 
5.3 
0.56 
7.7 
4.7 
34 
25 

648.04 

LF1EL 
(mg/kg) 

0.07 . 
0.35 
1.8 
2.0 
1.5 
4.4 
0.6 

0.028 
1.1 
2.9 

0.175 
0.14 
3.7 

0.18 
0.7 

0.063 
0.11 
0.13 
0.98 
4.2 

25.13 

LFlBU LFlBL 
(mg/kg) (mg/kg) 

0.52 1.1 
1.7 4.1 
23 16 
10 31 
11 21 
31 61 
4.6 9.1 

0.23 ·o.066 
7 5.4 
13 36 

1.35 2.3 
1.2 0.31 
17 72· 

2.6 1.1 
5.6 12 
0.27 0.11 
0.93 0.18 
1.1 0.27 
6.4 17 
18 62 

156.50 352.04 

• Page 1 o£2 

LF2BL 
(mg/kg) 

1.6 
2.4 
19 
12 
9.2 
21 
5.5 
0.18 
6.8 
15 
2.6 
1.7 
30 
2.8 
6.8 
0.29 
0.88 
1.4 
13 
25 

177.15 

GERAGHTY & MILLER, INC. 
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Table B-3. Total PAHs in Soil in 1991, Southern Wood Piedmont Facility, Wilmington, North Carolina. Page2of2 

LF2BU LF2DU LF2DL LF2EU LF2EL LF2AU LF2AL LF2CU LF2CL Mean UCL 
Constituent (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

fA& 
Acenaphthene 2.5 1.3 92 .. 1 8.1 1 0.62 5.5 1.7 6.10 13.95 
Acenaphthylene 5 3.7 5.4 3.8 5 5.2 2.4 4.7 4.3 2.90 3.60 
Anthracene 310 75 170 64 93 41 9.5 120 84 80.77 118.77 
Benzo(a)antbracene 25 8.6 130 11 63 13 12 17 28 22.05 33.17 
Benzo(a)pyreno 23 12 61 12 29 16 9.6 20 27 16.06 21.05 
Benzo(b,k)fluorantheno 55 26 190 30 90 34 32 37 81 44.24 59.91 
Benzo(g,h,i)perylene 10 7 6.7 5.1 8.3 7.2 3.7 6 5.6 5.43 6.45 
1, 1-Biphenyl 2.1 0.64 2.3 0.66 0.59 0.37 0.078 0.91 0.27 0.61 0.89 
Carbazole 170 34 46 37 28 18 3.1 60 15 30.08 45.99 
Chrysene 31 11 150 12 69 15 18 20 41 26.12 38.90 
Dibenzo(a,h)antbracene 3.4 2.0 6.6 2.5 5.1 2 1.2 3.4 4 2.62 3.26 
Dibenzofuran 20 5 21 5.1 5.6 2.6 0.49 8.4 2.2 4.71 7.05 
Fluoranthene 78 19 520 20 350 20 24 37 83 72.52 122.54 
Fluorene 62 14 59 .13 19 7.1 1.2 26 7.2 13.44 20.39 
Indeno(l ,2,3-c,d)pyrene 13 8.8 18 7.3 12 9.2 5.2 9.1 9.8 7.83 9.48 

1 ,-Methylnaphthalene 0.59 0.26 1.6 0.26 0.41 0.22 0.13 0.46 0.34 0.51 0.86 

2-Methylnaphthaleno 16 4.4 8.0 5.1 2.4 2.1 0.22 4.6 0.85 3.21 4.15 
Naphthalene 11 3.4 14 3.5 2.5 2.2 0.36 4.3 1.9 2.94 4.34 

Phenanthrene 87 20 91 21 45 12 4.1 38 21 23.74 33.52 

Pyrene 64 17 980 19 310 21 25 35 74 92.30 176.97 

tPAHs 988.59 273.10 2572.60 273.32 1146.00 229.19 152.90 457.37 492.16 458.18 725.81 

mg/kg Milligrams per kilogram. 
tP AHs Total polycyclic aromatic hydrocarbons. 
UCL 95 percent upper confidence limit of the mean. 

GERAGHTY & MlLLER, INC. 
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T~blc B., Carcinogenic PAas in Soil in 1991, Southern Wood Piedmont Facili!ltilmington, North Carolina. • Page 1 of4 

BAP= BAP= BAP= BAP= BAP= 
LF1AU LF1AU LF1AL LF1AL LF1DU LF1DU LFlDL LFlDL LF1CU LF1CU LF1CL 

Constituent TEF (mglkg) (mglkg) (mg/kg) (mglkg) (mglkg) (mglkg) (mg/kg) (mglkg) (mglkg) (mglkg) (mg/kg) 

Mill 
Benzo(a)anthracene 0.01 11 0.11 24 0.24 15 0.15 2.1 0.021 11 0.11 5.7 
Benzo(a)pyrene 1.0 13 13 14 14 11 11 1.8 1.8 14 14 4J 
Benzo(b,k)fluomnthene 0.01 30 0.3 36 0.36 32 0.32 3.4 0.034 43 0.43 18 
Benzo(g,h,i)peryleno 0.01 7.4 0.074 6.5 . 0.065 2.1 0.021 0.7 0.007 6.4 0.064 1.8 
Chryseno 0.01 12 0.12 28 0.28 18 0.18 3.0 0.03 15 0.15 8.9 
Dibenzo(a,h)anthracene 1.0 3.4 3.4 2.9 2.9 1.1 1.1 0.26 0.26 3.9 3.9 0.58 
Indeno(1,2,3-o,d)pyrene 0.01 9.6 0.096 9.2 0.092 4.4 0.044 0.74 0.0074 7.9 0.079 1.9 
1,-Methylnaphthaleno 0.01 0.22 0.0022 0.17 0.0017 0.14 0.0014 0.07 .0.0007 4.0 0.04 0.097 
2-Methylnaphthalene 0.01 2.7 0.027 0.29 0.0029 1.1 0.011 0.067 0.00067 6.4 0.064 . 0.14 

~ . 
BAP equivalents 17.13 17.94 12.83 2.16 18.84 
TotalcPAH 89.32 121.06 84.84 12.14 111.60 41.22 

Carbazole 23 . 1.1 8.2 0.98 38 0.97 

Footnotes appear on page 4. 
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Table :B-4. Carcinogenic PAHs in Soil in 1991, Southern Wood Piedmont Facility, Wilmington, North Carolina. Page2of4 

BAP= BAP= BAP= BAP= BAP= BAP= 
LF1CL LF1EU LF1EU LF1EL LF1EL LF1BU LFlBU LF1BL LF1BL LF2BL LF2BL 

Constituent TEF (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

fAfu 
Benzo(a)anthracenc 0.01 0.057 9.6 0.096 2.0 0.02 10 0.1 31 0.31 12 0.12 
Benzo(a)pyrene 1.0 4.1 11 11 1.5 1.5 11 11 21 21 9.2 9.2 
Benzo(b,k)fluoranthene 0.01 0.18 30 0.3 4.4 0.044 31 0.31 61 0.61 . 21 ·0.21 
Benzo(g,h,i)perylene 0.01 0.018 4.3 0.043 0.6 0.006 4.6 0.046 9.1 0.091 5.5 0.055 
Chrysene 0.01 0.089 3.6 0.036 . 2.9 0.029 13 0.13 36 0.36 15 0.15 
Dibenzo(a,h)anthracene 1.0 0.58 3.7 3.7. 0.175 0.175 1.35 1.35 2.3 2.3 2.6 2.6 
Indeno( 1 ,2,3-c,d)pyreno 0.01 0.019 5.3 0.053 0.7 0.007 5.6 o;o56 12 0.12 6.8 0.068 
1,-Methylnaphthalene · 0.01 0.00097 0.56 0.0056 0.063 0.00063 0.27 0.0027 0.11 0.0011 0.29 0.0029 
2-Methylnaphthalene 0.01 0.0014 7.7 0.077 0.11 0.0011 0.93 0.0093 0.18 0.0018 0.88 0.0088 

BAP equivalents 5.05 15.31 1.78 13.00 24.79 12.41 
TotalcPAH 75.76 12.45 11.15 172.69 73.27 

Carbazole 98 1.1 7 5.4 6.8 

Footnotes appear on page 4. 

GERAGHTY & MILLER, I~C 



I r I I r· •• • :·· "'-

Tablo B-4 •. Carcinogenic PAHs in Soil in 1991, Southern Wood Piedmont Facility, Wilmington, North Carolina. Pago 3 of4 

BAP-= BAP-= BAP= BAP= BAP= 
LF2BU LF2BU LF2DU LF2DU LF2DL LF2DL LF2EU LF2EU LF2EL LF2EL LF2AU 

Constituent TEF (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

PAHs 
Benzo(a)anthracene 0.01 25 0.25 8.6 0.086 130 1.3 11 0.11 63 0.63 13 
Benzo(a)pyrene 1.0 23 23 12 12 61 61 12 12 29 29 16 
Benzo(b,k)~uoranthene 0.01 55 0.55 26 0.26 190 1.9 30 0.3 90 0.9 34. 
Benzo(g,h,i)perylene 0.01 10 0.1 7 0.07 6.7 0.067 5.1 0.051 8.3 0.083 7.2 
Chrysen'e 0.01 31 0.31 11 0.11 150 1.5 12 0.12 69 0.69 15 
Dibenzo(a,h)anthraceno 1.0 3.4 3.4 2.0 2 6.6 6.6 2.5 2.5 5.1 5.1 2 
Indeno(1 ,2,3-c,d)pyrene 0.01 13 0.13 8.8 0.088 18 0.18 7.3 0.073 12 0.12 9.2 
1 ,-Methylnaphthalene 0.01 0.59 0.0059 0.26 0.0026 1.6 0.016 0.26 0.0026 0.41 0.0041 0.22 
2-Meth~lnaphthaleno 0.01 16 0.16 4.4 0.044 8.0 0.08 5.1 0.051 2.4 0.024 2.1 

BAP equivalents 27.91 14.66 72.64 15.21 36.55 
Total cPAH 176.99 80.06 571.90 85.26 279.21 98.72 

Carbazole 170 34 46 37 28 18 

Footnotes appear on page 4. 
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Table B.Carcinogenic PAHs in Soil in 1991, Southern Wood Piedmont Facilil.tilmington, North Carolina. 

Constituent TEF 

fAlli 
Benzo(a)anthracene 0.01 
Benzo(a)pyrene 1.0 
Benzo(b,k)fluoranthene 0.01 
Benzo(g,h,i)perylene 0.01 
Chrysene 0.01 
Dibenzo(a,h)anthracene 1.0 
Indeno(1,2,3-c,d)pyrene 0.01 
1 ,-Methylnaphthalene 0.01 
2-Meth~lnaphthalene 0.01 

BAP equivalents 
TotalcPAH 

Carbazole 

BAP= 
LF2AU 
(mg/kg) 

0.13 
16 

0.34 
0.072 
0.15 

2 
0.092 
0.0022 
0.021 

18.81 

LF2AL 
(mg/kg) 

12 
9.6 
32 
3.7 
18 
1.2 
5.2 
0.13 
0.22 

82.05 

3.1 

BAP= 
LF2AL 
(mg/kg) 

0.12 
9.6 
0.32 
0.037 
0.18 
1.2 

0.052 
0.0013 
0.0022 

11.51 

BAP Benzo(a)pyrene. 

LF2CU 
(mg/kg) 

17 
20 
37 
6 

20 
3.4 
9.1 
0.46 
4.6 

117.56 

60 

BAP= 
LF2CU 
(mg/kg) 

0.17 

LF2CL 
(mg/kg) 

28 
20 .. ". 27 

0.37 81 
0.06 5.6 
0.2 41 
3.4 4 

0.091 9.8 
0.0046. 0.34 
0.046 0.85 

24.34 
197.59 

15 

cPAH Carcinogenic polycyclic aromatic hydrocarbon. 
mg/kg Milligrams per kilogram. · 
TEF . Toxicity equivalency factor. 
UCL 95 percent upper confidence limit of the mean. 

BAP= 
LF2CL 
(mg/kg) 

0.28 
'"27 
0.81 
0.056 
0.41 

4 
0.098 
0.0034 
0.0085 

32.67 

Mean 
(mg/kg) 

19.78 
123.61 

30.08 

UCL 
(mg/kg) 

25.73 
175.22 

45.99 

GERAGHTY & MILLER, INC 
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Table B-5. Total PAHs in Lower Soil Zone in 1991, Land Farms 1 and 2, Southern Wood Piedmont Facility, Wilmington, North Carolina. 

LF1AL LF1DL LF1CL LF1EL LF1BL LF2BL LF2DL LF2EL LF2AL LF2CL Mean UCL 
Constituent (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mg/kg) (mg/kg) (mg/kg) (Illglkg) (mg/kg) {mg/kg) 

PARs 
Acenaphthene · 1.9 0.18. 0.15 0.07 1.1 1.6 92 8.1 0.62 1.7 10.74 27.35 
Acenaphthylene 0.59 0.13 0.58 0.35 4.1 2.4 5.4 5 2.4 4.3 2.53 3.72 
Anthracene 5.7 1 2.3 1.8 16 19 170 93 9.5 84 40.23 73.23 
Benzo(a)anthracene 24 2.1 5.7 2.0 31 12 130 63 12 28 30.98 53.78 
Benzo(a)pyrene 14 1.8 4.1 1.5 21 9.2 61 29 9.6 27 17.82 28.32 
Benzo(b,k)fluoranthene 36 3.4 18· 4.4 61 21 190 90 32 81 53.68 86.46 
Benzo{g,h,i)perylene 6.5 0.7 1.8 0.6 9.1 5.5 6.7 8.3 3.7 5.6 4.85 6.61 
1, 1-Biphenyl 0.092 0.022 0.04 0.028 0.066 0.18 2.3 0.59 0.078 0.27 0.37 0.77 
Carbazole 1.1 0.98 0.97 1.1 5.4 6.8 46 28 3.1 15 10.85 19.57 
~sene 28 3.0 8.9 2.9 36 15 150 69 18 41 37.18 62.99 
Dibenzo{a,h)anthracene 2.9 0.26 0.58 0.175 2.3 2.6 6.6 5.1 . 1.2 4 2.57 3.82 
Dibenzofuran 0.89 0.21 0.18 0.14 0.31 1.7 21 . 5.6 0.49 2.2 3.27 7,01 I 

Fluoranthene 77 4.7 12 3.7 72 30 520 350 24 83 117.64 218.81 
Fluorene 2.4 0.21 0.2 0.18 1.1 2.8 59 19 1.2 7.2 9.33 19.98 
Indeno{1 ,2,3-c,d)pyrene 9.2. 0.74 1.9 0.7 12 6.8 18 12 5.2 9.8 7.63 10.91 
1 ,-Methylnaphthalene 0.17 0.07 0.097 0.063 0.11 0.29. 1.6 0.41 0.13 0.34 0.33 0.60 
2-Methylnaphthalene 0.29 0.067 0.14 0.11 0.18 0.88 8.0 2.4 0.22 0.85 1.31 2.74 
Naphthalene 0.56 0.088 0.23 0.13 0.27 1.4 14 . 2.5 0.36 1.9 2.14 4.61 

Phenanthrene 15 3.3 1.4 0.98 17 13 91 45 4.1 21 21.18 37.32 

Pyrene 69 5.1 10 4.2 62 25 980 310 25 74 156.49 332.21 

tPAHs 295.29 28.66 69.27 25.13 352.04 177.15 2,572.60 1,146.00 152.90 492.16 531.12 1,000.79 

mg/kg Milligrams per kilogram. 
tP AHs Total polycyclic aromatic hydrocarbons. 
UCL 95 percent upper confidence limit of the mean. 
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Tabto B-6~tal PAils in Upper Soil Zono in 1991, Land Fanns I and 2, Southern.ood Pi~ont Facility, Wilmington, N~rth Carolina. • 
LF1AU LFlDU LF1CU LF1EU LF1BU LF2BU LF2DU LF2EU LF2AU LF2CU Mean UCL 

Constituent (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mglkg) (mglkg) (mglkg) 

Mia 
Acenaphthene 0.95 0.36 .. 0.62 0.78 0.52 2.5 1.3 1 1 5.5 1.45 2.35 
Acenaphthylene 3.8 1.4 2.1 1.4 1.7 5 3.7 3.8 5.2 4.7 3.28 4.15 
Anthracene 54 36 140 350 23 310 15 64 41 120 121.30 188.68 
Benzo(a)an(bracene 11 15 11 9.6 10 25 8.6 11 13 17 13.12 15.96 
Benzo(a)pyrene 13 11 14 11 11 23 12 12 16 20 14.30 16.71 
Benzo(b,k)fluoranthene 30 32 43 30 31 55 26 30 34 37 34.80 39.72 
Benzo(g,h,i)perylene 7.4 2.1 6.4 4.3 4.6 10 7 5.1 7.2 6 6.01 7.25 
1, 1-Biphenyl 0.42 0.24 0.9 2.1 0.23 2.1 0.64 0.66 0.37 0.91 0.86 . 1.26 
Carbazole 23 8.2 38 98 7 170 34 37 18 60 49.32 78.44 
Chrysene 12 18 15 3.6 13 31 11 12 15 20 15.06 19.19 
Diben:zo(a,h)a:nthracene 3.4 1.1 3.9 3.7 1.35 3.4 2.0 2.5 2 3.4 2.68 3.26 

Diben:zofuran 2.7 1.6 5.6 9.3 1.2 20 s 5.1 2.6 8.4 6.15 9.38 
Fluoranthene 22 24 15 22 17 78 19 20 20 37 27.40 38.27 
Fluorene 6.9 4.9 14 25 2.6 62 14 13 7.1 26 11.55 27.69 
Indeno(1,2,3-c,d)pyrene 9.6 4.4 7.9 5.3 5.6 13 8.8 7.3 9.2 9.1 8.02 9.48 
1,-Methylnaphthalene 0.22 0.14 4.0 0.56 0.27 0.59 0.26 0.26 0.22 0.46 0.70 1.38 

· 2-Methylnaphthalen~ 2.7 1.1 6.4 7.7 0.93 16 4.4 5.1 2.1 4.6 5.10 7.67 

Naphthalene 2.8 1 3.4 4.7 1.1 11 3.4 3.5 2.2 4.3 3.74 5.38 

Phenanthrene 16 7.7 21 34 6.4 87 20 21 12 38 26.31 40.01 

Pyrene. 20 28 34 25 18 64 17 19 21 35 28.10 36.31 

tPAHs 241.89 198.24 386.22 648.04 156.50 988.59 273.10 273.32 229 .• 19 457.37 385.25 552.55 

mglkg Milligrams per kilogram. 
tPAHs Total polycyclic aromatic hydrocarbons. 
UCL 95 percent upper confidence limit ofthe·mean. 
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Table B-7. 1991 Soil Data Summary by Sample Number, Southern Wood Piedmont Facility, Wilmington, North Carolina. Page 1 of2 

LF1AU LF1AL LF1DU LF1DL LF1CU LF1CL LF1EU LF1EL LF1BU LF1BL LF2BL LF2BU 
Constituent (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

:fhenols and Cresols . 
a-Cresol .04U .04U .04U .04U 0.023 .04U .04U .04U .04U .04U 0.04 .04U 

m,p-Cresol 0.044 .lU .lU .lU .lU .lU .lU .lU .1U 0.047 .1U .1U 
2,4-Dimethylphenol 0.06 .86U 0.028 0.175U 0.86 0.05. 0.14 0.175U .86U 0.057 0.037 .86U 
Pentachlorophenol 1.2 3.9 0.79 .9U 19.SU 1.3 18.SU 0.7 1.6 4.3 10 49U 
Phenol 0.19U 1.8SU o·.t8U 0.175U 2.2U 0.18U 2.2U 0.17SU 1.8SU 2.2U 1.8SU 2.2U 
Tetrachlorophenots: 0.19U 1.8SU 0.18U 0.17SU 3.9U 0.13 3.7U 0.045 0.31 0.44 0.52 lOU 
Trichlot?phenols · .048U .048U .048U .048U .048U .048U .048U .048U .048U .048U 0.048 .048U 

Mill 
tPAHs 241.89 295.292 198.24 28.657 386.22 69.267 648.04 25.126 156.5 352.036 177.15 . 988.59 
cPAHs 17.13 17.94 12.83 2.16 18.84 5.05 15.31 1.78 13.00 24.79 12.41 27.91 
Carbazole 23 1.1 8.2 0.98 38 0.97 98 1.1 7 5.4 6.8 170 

· InQrganics 
Arsenic 6.5 23 4.9 15 2.5 4.9 6.9 9.9 7.9 13 84 8.3 
Chromium 6.2 14 5.5 1.9 12 5.4 6.7 2.8 8.2 7.9 100 11 
Copper 37 70 22 12 39 38 44 17 30 35 140 44 

Footnotes appear on page 2. 
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It .. I. >• r :\ •• • • Table B-7. 1991 Soil Data Summary by Sample Number, Southern Wood Piedmont Facility, Wilmington, North Carolina. Page2of2 

Constituent 

~henots and Cresols 
o-Cresol 

m,p-Cresol · 
2,4-Dimethylphenol 
Pentachlorophenol 
Phenol 
Tetrachlorophenols 
Trichlorophenols 

fAlll 
tPAHs 
cPAHs 
~Carbazole 

Inorganics 
Arsenic 
Chromium 
Copper 

LF2DU 
(mg/kg) 

.04U 
.lU 
.86U 
6.4 

2.2U 
0.34 
.048U 

273.1 
14.66 

34 

6.4 
7~1 

35 

mg/kg 
cPAHs 
tPAHs 
u 
UCL 

LF2DL LF2EU LF2EL LF2AU 
(mg/kg) . (mg/kg) (mg/kg) (mg/kg) 

.04U 0.022 .04U 0.024 
.lU 0.087 .1U 0.1 
.86U 0.081 .86U 0.092 
150 4.1 19 . 3.8 
2.2 1.95U 2.2U 2U 
3.5 0.47 1.1 0.48 

.048U .048U .048U .048U 

2572.6 273.32 1146 229.19 
72.64 15.21 36.55 18.81 

46 37 28 18 

22 6.7 9.5 7.9 
21 7.8 15 15 
150 39 51 42 

Milligrams per kilogram. 
Carcinogenic polycyclic aromatic hydrocarbOns. 
Total polycyclic aromatic hydrocarbons. 
Value is one half the practical quantitation limit. 
95 percent upper confidence limit of the mean. 

LF2AL LF2CU LF2CL Mean UCL 
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

.04U 0.028 0.026 0.04 0.04 
0.07 .lU .lU 0.1 0.1 
0.082 0.087 0.12 0.36 0.51 
2.8 4.6 22 16.22 29.21 

2.0SU 2.2U 2.2U 1.61 1.94 
0.25 3.8U 0.85 1.61 2.54 

.048U .048U .048U 0.048 0.048 

152.898 457.37 492.16 458.18 681.28 
11.51 24.34 32.67 19.78 25.73 
3.1 lj0 15 30.08 45.99 

18 5.6 14 13.85 20.60 
12 6.2 9.8 13.78 21.82 

120 41 62 53.40 68.31 
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SOUTIIERN WOOD PIEDMONT COMPANY, 
WILMINGTON, NORTH CAROLINA 
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Geraghty & Miller, Inc., is submitting this report to Southern Wood Piedmont Company 

for work performed at the treated and non-treated wood storage areas 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 industry 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. 
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1.0 INTRODUCTION 

Geraghty & Miller, Inc.,was retained by the Southern Wood Piedmont Company (SWP) 

to sample the soils in the former treated wood storage (IWS) and former non-treated wood 

storage areas (NT A, north of Greenfield Street, and NTB, south of Greenfield S~eet). eThe 

purpose of the sampling was to determine whether the surficial soils within these areas had been 

impacted by wood-treating constituents. A grid system on 100-foot (ft) centers was laid out over 

the areas to be sampled, and hand-augered soil samples collected from one-third of the grid 

points were submitted to Savannah laboratories and Environmental SerVices, Inc., (SL) for 

chemical analysis. Two depths (0 to 6 inches and 12 to 18 inches) were sampled. The samples. 

for laboratory analysis were selected using random number tables. Hand-augered borings also 

were advanced at all remaining grid points. The soils at these loeations were examined visually 

for evidence of wood-treating constituents. AU observations, including odor, were recorded . 

1623owp 
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2.0 SITE HISTORY AND ENVffiONMENTAL SETTING 

This section describes the site history. Land use for the _surrounding area and 

regional/local geology and hydrogeology also are discussed. 

2.1 SITE HISTORY 

The site was operated as a wood-treatment facility in Wilmington, North Carolina, from 

approximately 1930 to 1983. In 1930 the North State Treating Company leased the property 

previously operated· by Liberty Shipyards. In 1935, the Taylor Colquitt Company leased the 

property formerly owned and operated by North State Treating Company. SWP acquired the 

company in 1969. SWP added chromated copper arsenate (CCA) to the wood-treatment process 

in the early 1970s, and PCP was added in the late 1970s. Each of the three preservatives 

(creosote, PCP, and CCA) were stored on-site in tanks adjacent to the wood-treating facility. 

• Additional creosote storage was in the southwestern property comer. In 1983, the SWP facility 

ceased its wood-treatment operations and began closure procedures. 

• 

2.2 SURROUNDING LAND USE 

The SWP facility, which measures approximately 1,000 ft east to west by 1,600 ft north 

to south, lies within an industrialized area of Wilmington, North Carolina. Industry in the 

vicinity includes the Hess Fuel Tank Farms, separated from the SWP property by a ditch on the 

north side, and the Poctank, Inc., plant separated by an undeveloped lot on the south side of the 

SWP property. The major roads in the vicinity of the plant are Greenfield and Surrey Streets. 

Greenfield Street runs in an east-west direction and dead ends into the center of the facility. The 

NTB area, included in this investigation, lies on the south side of Greenfield Street. Surrey 

Street runs in a north-south direction and is situated east of the property. The Cape Fear River 

borders the property on the west. 

162lnlp 
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2.3 REGIONAL AND SITE GEOLOGY AND HYDROLOGY 

The Wilmington 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 (USGS, 1985). The site is directly underlain by the Cretaceous-age 

Pee Dee Formation (USGS, 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 ft 

by Soil and Material Engineers; Inc., during 1981, and an additional four borings (to a 

maximum depth of 20ft) were drilled by Law Environmental in 1985. Lithologic logs (Soil 

and Material Engineers, 1981; Law Environmental, 1985) indicate that a surficial layer of sandy 

fill material or sand is present at the site, which varies from less than 1 ft to 18 ft in thickness. 

This layer, which appears to be thickest in the northern part of the site, is described as 

consisting of fine to mediu~ sand, with wood, roots, or other material occasionally 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 ft 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 ft, below which a gray marl is encountered (Soil and Material Engineers, Inc., 

1981). 

Based on their observations, Soil and Material Engineers (1981) concluded that the 

dominant direction of shallow groundwater flow at the site is to the south, parallel to the Cape 

Fear River. Water-table maps prepared· by Law Environmental (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 

16Zlnlp 
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these flow directions. Hydraulic conductivities ranging from 3 x w-s centimeters/second (em/sec) 

to 1 x 10~ em/sec were determined based on in-situ monitor well tests, and an average 

groundwater flow velocity of 0.10 ft/year was calculated (Law Environmental, 1985) . 

JQ)n.p 
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3.0 INVESTIGATIVE METHODS 

J 

The soil sampling program was designed to determine whether the surficial soils within 

the treated and non-treated wood storage areas have been impacted by wood-treating constituen~ 

and to define the lateral and, to the extent possible, vertical extent of any impacts. Seleeted 

samples were analyzed by U.S. Environmental Protection Agency (USEPA) methodologies for 

wood-preserving constituents. All field records and analyti~ data were reviewed and validated 

by a Geraghty & Miller Quality Assurance Manager. 

3.1 SOIL BORINGS AND SAMPLING PROGRAM 

Hand-operated bucket auger soil borings were advanced at a total of 92 locations in the 

three former wood storage areas. A total of 48 samples were collected from 35 locations for 

laboratory analysis. Soils from the remaining 57 locations were examined visually . 

• NT A - 9 shallow (0 to 6 inches) soil samples were collected for analysis from 9 

boring locations, and visual observations only were recorded at 12 boring 

locations; 

• NTB - 13 shallow (0 to 6 inches) soil samples were collected for analysis from 

13 boring locations, and visual observations only were recorded at 21 boring 

locations; and 

• TWS - 13 shallow (0 to 6 inches) and 13 deeper (12 to 18 inches) soil samples 

were collected for analysis from 13 boring locations for a total of26 samples, and 

visual observations only were recorded at 24 boring locations. 

The samples were collected based on a grid system on 100-ft centers laid out over the three 

former wood storage areas. Figure 3-1 shows the locations of the three areas. Soil samples 

Jt523o.., 
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from only one depth (0 to 6 inches) were collected in the former non-treated wood storage areas 

(NTA and NTB). Samples from two depths were collected from the former 1WS area to 

determine whether wood-preserving constituents have migrated vertically through the soil profile. 

Visual evidence of creosote in the form of staining and weathered material was observed on the 

soil surface in the 1WS but not in the NT A or NTB. 

The soil investigation was conducted as two separate sampling events. During the first 

event, conducted on February 26-28,. 1991, hand-augered ·soil samples were collected for 

laboratory analysis from one-third of the grid points analysis. The results of this sampling event 

indicated that additional characterization was required. Therefore, on April 3, 1991, hand

augered soil borings were advanced at remaining grid points for visual assessment only. The 

borehole depths were identical to those of the first sampling ~vent. 

A small-diameter ( <4-inch), stainless steel, hand-held bucket auger was used to collect 

soil samples. The samples were thoroughly mixed in a stainless steel bowl and stored in pre

cleaned sample containers on ice at 4 °C. The auger and bowl were decontaminated between 

samples with a laboratory-grade soap solution and rinsed three times with distilled water. 

3.2 CHAIN OF CUSTODY 

Samples collected in the field remained in the presence of a project representative at all 

times until they were shipped to the analytical laboratory. The transfer of the samples to the 

laboratory was accomplished by means of chain-of-custody forms. Activity documentation logs 

completed during this investigation ate presented in Appendix A, and chain-of-custody forms are 

· included in Appendix B. The placement of the custody seals ensured the integrity of the samples 

and prevented potential tampering . 

Jm...p 
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3.3 SAMPLE ANALYSIS 

All samples collected for labora~ory analysis were packed .with ice in insulated coolers 

and shipped by overnight carrier to SL in Savannah, Georgia. All samples were analyzed for 

the list of wood-preserving constituents shown in Table 3-1. The USEPA analytical methods 

also are shown on Table 3-1. 

3.4 DATA VALIDATION 

The purpose of this section is to evaluate the field data for adherence to the sampling plan 

and to ensure the completion of required documentation. Additionally, the analytical laboratory 

data were reviewed for the completeness of the data package deliverables and the achievement 

of project-specific data quality objectives . 

All field activities were appropriately documented, as illustrated by the sampling logs 

presented in Appendix A. Field (FB) and rinsate blanks (RB) for nutrient and wood-preserving 

constituent analysis were taken at a frequency of 1 for every 20 samples collected. Field and 

rinsate blank sample results are shown in Table 3-1. 

All soil and quality control samples collected were analyzed within the required holding 

times. All quality control samples were found to be within established control limits . 

la!nlp 
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4.0 SAMPLING RESULTS 

4.1 SOn.. SAMPLE RESULTS 

The wood-preserving constituent results for soil samples collected from NT A, NTB, and 
. . 

TWS are presented in Tables 4-1 through 4-3, respectively. Figures 4-1 through 4-3 show the 

analytical results for the organic wood-preserving constituents (summed and identified as KOOl) 

and inorganic constituents (arsenic, chromium, copper) plotted on maps for the NT A, NTB, and 

TWS areas. 

4.1.1 Semi-Volatile Constituents 

A total of 14 semi-volatile organic compounds (semi-VOCs) were detected above their 

respective practical quantitation limits (PQLs) in the samples. Twelve are PARs: naphthalene, 

• acenaphthene, acenaphthylene, phenanthrene, anthracene, benzo(a)anthracene, chrysene, 

benzo(a)pyrene, benzo(b,k)fluoranthene, dibenzo(a,h)anthracene, inde~o(1,2,3-c,d)pyrene, and 

fluoranthene. The PARs are characteristic components of creosote. One constituent is a 

heterocyclic, nitrogen-containing organic (carbazole), and one is a phenolic compound · 

(trichlorophenol isomers). 

• 

The semi-VOC concentrations were summed as total K001 compounds for comparison 

purposes. Semi-volatile wood-treating constituents were detected in 18 of 26 samples collected 

in the former TWS area. Soil samples collected from the 1WS area generally had the highest 

concentrations ofK001 compounds, with the maximum occurring in sample TWS-10. Samples 

from this boring, on the north side of area TWS near the Cape Fear River, had total K001 

concentrations of 200 and 15,000 milligrams per kilogram dry weight (mg/kg dw) for 0- to 6-

inch and 12- to 18-inch deep samples, respectively. Two other samples, the 0- to 6-inch sample 

from boring TWS-1 (110 mg/kg dw) and the 12- to 18-inch sample from boring TWS-13 (470 

·~ 
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mg/kg dw) had total K001 concentrations exceeding 100 mg/kg dw. The rest of the samples 

from area TWS had total K001 concentrations below 100 mg/kg dw. 

In 10 of 13 area TWS borings, total KOOl concentrations decreased with increasing depth 

from the 0- to 6-inch interval to the 12- to 18-inch interval. Total K001 concentrations in the 

12- to 18-inch samples from borings TWS-10 (15,000 mg/kg dw), TWS-12 (100 mg/kg dw), 

and TWS-3 (470 mg/kg dw) were higher than the corresponding 0- to 6-inch samples (200, ND, 

and 22 mg/kg dw, respectively). This vertical distribution indicates· that downward migration 

of constituents originally released to the surficial soils has occurred. Natural biotic and abiotic 

degradation of the PAHs in the surficial soil (0- to 6-inch interval) may account for the 

differences in concentrations with depth. In each of these three borings, concentrations of PAHs 

having more than three aromatic rings 'in their molecular structures were proportionately greater 

in the 12- to 18-inch samples than in the 0- to 6-inch samples. PAHs with more than three rings 

are more resistant to aerobic biodegradation than those containing two or three rings (USEPA, 

• 1990). Aerobic biodegradation occurs more rapidly in the 0- to 6-inch soil interval than at 

greater depths due to higher oxygen levels and higher daytime temperatures. 

• 

Semi-volatile wood-treating constituents were detected in 23 of 24 samples collected in 

the former non-treated wood storage areas (NTA and NTB). The maximum total KOOl 

concentration for samples collected from areas NT A and NTB was 390 mg/kg dw, detected in 

the sample from boring NTB-4. The rest of the samples collected in areas NTA and NTB had 

less than 100 mg/kg total K001 compounds. 

4.1.2 Inorganic Constituents 

Arsenic, chromium, and copper were detected at a frequency of 20, 26, and 16 samples, 

respectively,· from a total of 26 samples collected in area TWS. Maximum concentrations of 

arsenic, chromium, and copper in area· TWS samples were 41, 29, and 100 mg/kg dw, · 

16'%lowp 
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respectively. These maximum concentrations are within observed ranges for these elements in 

soils of the eastern United States (USGS, 1984). 

Frequencies of detection and concentrations of the metals were generally greater for 

samples collected in areas NTA and NTB than in area 1WS. Arsenic, chromium, and copper 

were detected in all 9 samples collected in area NTA, and in 12, 13, and 12 samples, 

respectively, of a total of 13 samples collected in area NTB. Maximum concentrations of 

arsenic, chromium, and copper were 63, 15, and 300 mg/kg dw, respectively, in area NTA 

samples and 13, 22, and 130 mg/kg dw, respectively, in area NTB samples. These maximum 

concentrations are also within observed ranges for these elements in soils of the eastern United 

States (USGS, 1984). 

4.2 VISUAL SOIL ASSESSMENT RESULTS 

The results of the visual soil assessment for areas NT A, NTB, and 1WS are shown on 

Figures 4-4 through 4-6, respectively. Odors and/or discolored soils were observed in 2 of 12 

locations during the visual assessment at area NT A, on the northern edge of the area bordering 

an intermittent stream. Observations of odors and/or discolored soils were made at 6 of 21 

locations during the assessment in area NTB, and these locations were distributed throughout the 

area (not concentrated near one location). In area 1WS, observati~ns of odors and/or discolored 

soils were made at 8 of 23 locations, and these observations also were distributed throughout the 

area . 

tm...,. 
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Table 3-1. Wood-Preserving Constituents Analyzed for in Soil Samples, Southern Wood · 
Piedmont Company, Wilmington, North Carolina. 

Constituents 

Semi-Volatile Organics 
2-Chlorophenol 
Phenol 
2,4-Dimethylphenol 
Trichlorophenols 
p-Chloro-m-cresol 
Tetrachlorophenols 

2,4-Dinitrophenol 

Pentachlorophenol 
Naphthalene 
Acenaphthene 

Acenaphthylene 
Phenanthrene 

Anthracene 
Fluoranthene 

Chrysene 
Benzo( a )anthracene 

Benzo(b,k)fluoranthene 

Benzo(a)pyrene 

Indene(1,2,3-c,d)pyrene 

Dibenzo(a,h)anthracene 

Carbazole· 

Inorganics 

Arsenic 
Chromium 

Copper 

(1) USEPA, 1987 . 

GERAGHTY & MILLER. INC. 

Analytical 

Method (I) 

8270 
8270 
8270. 
8270 
8270 
8270 

8270 
8270 
8270 

8270 

8270 
8270 
8270 
8270 
8270 
8270 

8270 

8270 

8270 
8270 

8270 

7060 
6010 

6010 



• • • 
Table 3-2. Field Quality Control Sample Results, Southern Wood Piedmont, Wilmington, North Carolina. 

CONSTITUENTS (mg/L) RB-11 FB-11 RB-22 FB-2 2 RB-3 3 FB-3 3 

Semi-Volatile Organics (82:ZO) 
2-Chlorophenol ND ND ND ND ND. ND 
Phenol ND ND ND ND ND ND 
2,4-Dimethylphenol ND ND ND ND ND ND 
Trichlorophenols ND ND ND ND .ND ND 
p-Chloro-m-cresol ND ND ND ND ND ND 
Tetrachlorophenols ND ND ND ND ND ND 
2,4-Dinitrophenol ND ND ND ND ND ND 
Pentachlorophenol ND ND ND ND ND ND 
Naphthalene ND ND ND ND ND ND 
Acenaphthene ND ND ND ND ND ND 
Acenaphthylene ND ND ND ND ND ND 
Phenanthrene ND ND ND ND ND ND 
Anthracene ND ND ND ND ND ND 
Fluoranthene ND ND ND ND NO ND 
Chrysene ND ND ND ND ND ND 
Benzo(a)anthracene ND ND ND ND ND ND 
Benzo(b,k)fluoranthene ND ND NO ND ND ND 
Benzo(a)pyrene ND NO NO ND ND ND 
Indeno( 1 ,2,3-c,d)pyrene NO ND ND ND ND ND 
Dibenzo(a,h)anthracene ND ND ND ND ND ND 
Carbazole ND ND. ND ND ND ND 

Inorganics 
Arsenic (7060) ND ND ND ND ND ND 
Chromium (6010) ND ND ND ND ND ND 
Copper (6010) . ND ND ND ND ND ND 

ND Constituent was not detected. 
RB Rinsate blank (rinsate of bucket auger soil sampler). 
FB Field blank. 
1 Collected in association with soil samples collected in area NT A. 
2 Collected in association with soil samples collected in area TWS. 
3 · Collected in association with soil samples collected in area NTB. .· 
mgiL Milligrams per liter. 

Doc. 1623~C090006 
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Table 4-1. Semi-Volatile Organic and Inorganic Constituents Detected in 0- to 6-Inch Soil Samples Collected in the Former Non-Treated Wood 

Storage Area NTA, Southern Wood Piedmont, Wilmington, North Carolina . 

CONSTITUENTS NTA-1/ NTA-2/ 
(mWk~dw) 9329 9330 

Semi-Volatile Organics (8210) 
2-Chlorophenol ND ND 
Phenol ND ND 
2,4-Dimethylphenol ND ND 

. Trichlorophenols ND ND 
p-Chloro-m-cresol ND ND 
Tetrachlorophenols ND ND 
2,4-Dinitrophenol ND ND 
Pentachlorophenol ND ND 
Naphthalene ND ND 
Acenaphthene ND ND 
Acenaphthylene ND ND 
Phenanthrene 0.82 ND 
Anthracene 0.77 ND 
Fluoranthene 2.5 4.0 
Chrysene 1.7 2.7 
Benzo(a)anthracene 1.2 1.6 
Benzo(b,k)fluoranthene 4.1 5.9 
Benzo(a)pyrene 1.0 1.1 
Indeno( 1 ,2,3-c,d)pyrene 0.68 0.66 
Dibenzo(a,h)anthracene ND ND 
Carbazole ND 0.54 

Jnorganics 
Arsenic (7060) 11 1.8 
Chromium (6010) 8.4 3.8 
Copper (6010) 72 11 

Percent Solids, % 73 75 

ND 
·mg/kgdw 

Constituent was not detected. 
Milligrams per kilogram dry weight. 

Doc. 1623~C090006 

. NTA-3/ 
9331 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.66 
ND 
ND 
1.0 
0.79 
2.4 
1.7 
1.1 
4.1 
1.0 
0.85 
ND 
0.49 

30 
15 

300 

76 

NTA-4/ NTA-5/ NTA-6/ NTA-7/ NTA-8/ NTA-9/ 
9332 9333 9334 9335 9336 9337 

ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND ND ND. ND 
ND ND ND ND ND ND 
ND ND ND ND ND ND 
ND ND ND 0.99 ND ND 
ND ND ND ND ND ND 
ND ND ND ND 0.48 ND 
NO 0.42 0.44 1.1 0.47 NO 
ND 0.36 0.55 1.1 0.95 ND 
0.52 1.5 1.3 1.7 2.0 ND 
ND 0.93 0.93· 1.5 1.7 ND 
ND 0.57 0.47 0.97 1.5 ND 
0.80 2.2 ND 1.7 2.9 ND 
ND 0.41 ND 0.77 1.3 ND 
ND ND ND ND 0.58· ND 
ND ND ND ND ND ND 
ND ND ND 1.1 1.0 ND 

2.8 7.1 25 63 10 54 
5.1 4.7 4.3 13 5.9 8.9 
4.5 56 51 240 7.8 8.8 

83 82 82 62 78 82 

GERAGHTY & MILLER, INC. 
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Table 4-2. Semi-Volatile Organic and Inorganic Constituents Detected in the 0- to 6-Inch Soil Samples Collected in the Former Non-Treated Wood 

Storage Area NTB, Southern Wood Piedmont, Wilmington, North Carolina. 

CONSTI11JENTS NTB-1/ NI'B-2/ NTB-3/ 
(mg/kg_dw~ 9370 9367 9364 

Semi-Volatile Organics I 

(8210) 
2-Chlorophenol ND ND ND 
Phenol ND ND ND 
2,4-Dimethylphenol ND ND ND 
Trichlorophenols ND ND ND 
p-Chloro-m-cresol ND ND ND 
Tetrnchlorophenols ND ND ND 
2,4-Dinitrophenol ND ND ND 
Pentachlorophenol ND ND NO 
Naphthalene 0.93 ND NO 
Acenaphthene ND NO ND 
Acenaphthylene 1.6 ND NO 
Phenanthrene 2.0 1.0 NO 
Anthracene 7.6 3.7 NO 
Fluoranthene 7.5 1.3 0.39 
Chrysene 4.6 0.74 0.40 
Benzo(a)anthracene 3.1 0.56 NO 
Benzo(b,k)fluoranthene 11 1.0 0.45 
Benzo(a)pyrene 4.3 ND NO 
Indeno(l ,2,3-c,d)pyrene 3.8 NO NO 
Dibenzo(a,h)anthracene 1.3 ND NO 
Carbazole 1.6 2.2 ND 

Jnorganics 
Arsenic (7060) 7.0 ND 4.8 
Chromium (6010) 8.0 1.8 9.1 
Copper (6010) 30 NO 4.3 

Percent Solids, o/o 68 91 88 

NO 
mg/kgdw 

Constituent was not detected. 
Milligrams per kilogram dry weight. 

Doc. 1623/NC090006 

NTB-4/ NTB-5/ 
9369 9368 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
NO ND 
ND ND 
NO NO 
NO NO 
ND NO 
NO NO 
54 NO 
84 NO 
97 0.70 
52 0.49 
25 NO 
50 NO 
17 NO 

NO NO 
NO NO 
11 ND 

1.7 1.8 
2.0 3.2 
9.7 3.9 

87 78 

NTB-6/ NTB-7/ NTB-8/ NTB-9/ NTB-10/ NTB-11/ NTB-12/ NTB-13/ 
9365 9366 9371 9372 9374 9373 9375 9376 

ND ND ND ND ND ND NO ND 
ND ND ND ND ND ND NO ND 
ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 
NO NO NO ND NO ND ND ND 
NO ND ND ND NO ND ND ND 
ND ND. NO ND NO NO NO ND 
NO NO NO NO NO NO NO ND 
NO NO NO. NO NO NO NO ND 
NO ND ND NO NO NO NO NO 
NO NO ND NO NO NO NO NO 
NO NO NO NO 3.0 NO NO NO 
NO NO NO ND 1.3 NO NO NO 
0.91 0.83 0.68 1.0 5.8 0.63 0.58 0.86 
0.82 . 0.75 0.79 1.2 4.5 0.76 0.59 0.93 
0.38 NO ND ND 3.1 0.50 NO 0.69 
1.7 1.5 1.2 2.0 5.5 1.7 1.2 1.3 
0.39 NO NO ND 1.2 NO NO NO 
NO NO NO NO 0.57 NO NO NO 
NO NO ND NO NO NO NO NO 
ND NO NO NO 0.51 NO ND ND 

5.0 9.4 5.3 12 4.7 8.1 3.2 13 
2.3 2.7 5.6 5.7 2.2 4.6 1.4 22 
11 2.8 90 ·J3o 8.6 81 3.1 20 

87 79 78 71 71. 89 72 51 

GERAGHTY & MILLER, INC. 
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Table 4-3. Semi-Volatile Organic and Inorganic Constituents Detected in 0- to 6-Inch and 12- to 18-Inch Soil Samples Collected in the Former 
Treated Wood Storage Area TWS, Southern Wood Piedmont, Wilmington, North Carolina. 

TWS-1N TWS-1B/ TWS-2N 
CONSTI'IUENTS 9362 9363 9360 
· (mgfkgdw) 0-6" 12-18" 0-6" 

Semi-Volatile Organics 
{8210) 

2-Chlorophenol ND ND ND 
Phenol ND NO NO 
2,4-Dimethylphenol ND NO NO 
Trichlorophenols NO NO NO 
p-Chloro-m-cresol ND NO NO 
Tetrachlorophenols ND NO NO 
2,4-Dinitrophenol ND NO NO 
Pentachlorophenol ND ND ND 
Naphthalene ND NO NO 
Acenaphthene NO. NO NO 
Acenaphthylene NO NO NO 
Phenanthrene 13 NO NO 
Anthracene 36 NO 0.68 
Fluoranthene 25 NO 3.4 
Chrysene 8.0 NO 3.5 
Benzo(a)anthracene 6.2 NO 2.2 
Benzo(b.k)fluoranthene 12 NO 6.7 
Benzo(a)pyrene 5.1 NO 1.3 
Indeno( 1,2,3-c,d)pyrene NO NO 0.53 
Dibenzo(a,h)anthracene NO NO NO 
Carbazole 7.1 NO NO 

Inor:ganics 
Arsenic (7060) 6.8 2.0 13 
Chromium (6010) 6.5 4.8 7.0 
Copper (6010) 88 12 8.2 

Percent Solids, % 89 79 72 

NO 
mg/kgdw 

Constituent was not detected. 
Milligrams per kilogram dry weight. 
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TWS-2B/ TWS-3N 
9361 9358 

12-18" 0-6" 

NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO NO 
NO 0.60 
NO 0.15 
NO 1.7 
1.0 3.9 
0.73 3.2 
0.66 1.7 
NO 7.0 
NO 1.4 
NO 0.84 
NO NO 
NO 0.77 

4.3 6.4 
3.8 8.8 
NO NO 

72 71 

TWS-3B/ TWS-4N TWS-4B/ TWS-5N TWS-5B/ TWS-6N TWS-6B/ 
9359 9356 9357 9354 9355 9352 9353 

12-18" 0-6" 12-18" 0-6" 12-18" 0-6" 12-18" 

NO NO NO NO NO NO NO. 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO ND NO NO NO NO 
NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO 
NO 0.48 NO NO NO 0.66 NO 

220 0.75 NO 0.64 NO 2.4 NO 
51 1.4 NO 1.1 NO 2.3 NO 

150 5.9 0.95 1.2 NO 16 NO 
13 4.8 NO 0.95 NO 8.1 NO 
17 2.6 NO 0.88 NO 5.0 NO 
20 8.2 NO 0.73 NO 13 NO 
NO 1.4 NO 0.58 ND 3.5 NO 
NO 0.63 NO NO NO 1.9 NO 
NO NO NO NO NO 0.49 NO 
NO 1.0 NO NO NO 1.8 NO 

3.5 26 13 41 1.6 8.7 6.1 
6.1 8.4 29 19 4.1 13 27 
NO 7.3 16 71 NO 7.2 3.9 

55 74 56 . 70 79 83 55 

GERAGHTY & MILLER, INC. 
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Table 4-3. Semi-Volatile Organic and Inorganic Constituents Detected in 0- to 6-Inch and 12- to 18-Inch Soil Samples Collected in the Former Treated Wood Storage Area TWS, 

Southern Wood Piedmont. Wilmington, North Carolina. · 

TWS·1M TWS-7B/ TWS-8A/ TWS-8B/ TWS-9A/ TWS-9B/ TWS-10A/ TWS·10B/ TWS-IIA/ TWS-llB/ TWS-12A/ TWS-12B/ TWS·13A/ TWS-138/ 
CONSlTIUENTS 9350 9351 9346 9347 9348 9349 9344 9345 9342 9343 9338 9339 9340 9341 

(mi!J'lc2 dw) ().6" 12-18" ().6" 12-18" ().6" 12-18" 0-6" 12-18" 0-6" 12-18" 0-6" 12-18" 0-6" 12-18" 
Semi-Volatile Organics 

(822Ql 
2-0!lorophenol ND ND ND ND ND ND ND ND ND ND ND ND ·ND ND 
Phenol ND ND ND ND ND ND ND ND ND ND ND ND ND NO 
2,4-Dimethy1phenol ND ND ND NO ND ND ND NO ND NO ND NO ND NO 
Trichlorophenols ND ND ND NO ND ND ND NO ND NO ND ND ND NO 
p-Olloro-m-cresol ND ND ND NO ND ND ND NO ND ND ND ND ND NO 
Tetrachloropheno1s NO ND ND NO ND ND 2.8 NO ND ND ND NO ND NO 
2,4-Dinitrophenol ND ND ND ND ND ND ND NO ND ND NO NO ND NO 
Pentachlorophenol NO ND ND NO ND ND ND NO ND. ND ND NO 1\'D NO 
Naphthalene NO ND ND NO ND ND 0.87 NO ND ND ND NO ND NO 
Acenaphthene NO ND ND ND ND ND 0.93 2000 ND ND ND NO ND NO 
Acenaphthy1ene o.so ND ND NO ND ND 2.5 1\'D 0.46 ND NO ND ND ND 
Phenanthrene 0.73 ND 0.74 NO ND ND 4.2 4000 0.43 ND NO NO ND ND 
Anthracene 1.2 ND 1.2 NO ND ND 14 2200 1.2 ND ND ND ND NO 
Fluoranthene 4.2 ND 3.6 NO 1.3 ND 33 3700 4.9 0.43 ND 42 0.66 NO 
Chrysene 3.6 ND 2.5 NO 0.89 ND 27 740 4.0 0.49 ND 19 ND NO 
Benzo(a)anthracene 2.4 ND 1.2 NO ND ND 23 800 2.9 ND ND 12 ND NO 
Benzo(b,k)fluoranthene 7.4 ND 4.9 NO 2.0 ND 60 690 2.7 1.0 ND 30 ND NO 
Benzo(a)pyrene 1.6 ND 0.89 NO ND ND 17 290 1.6 ND ND ND ND NO 
lndeno(1,2,3-c,d)pyrene 1.0 ND 0.64 NO ND ND 7.2 88 0.68 ND ND ND ND NO. 
Dibenzo(a)t)anthracene ND ND ND NO ND. ND 2.4 ND ND ND ND ND ND ND 
Catbazo1e 0.90 ND 0.74 NO ND ND 3.4 390 0.93 ND ND ND ND NO 

Inoumics 
Arsenic (7060) 2.7 ND 1.9 ND ND ND 1.3 6.1 31 2.2 ND 1.6 1.8 NO 
Cuomium (6010) 5.3 3.2 3.4 1.2 4.1 2.2 2.7 4.2 11 3.7 2.7 6.0 5.2 1.8 
Copper(6010) 3.8 ND 4.4 ND 3.3 4.4 17 110 15 ND ND 4.2 ND NO 

Percent Solids, % 15 77 79 85 80 80 80 so 78 79 92 87 77 81 

ND Constituent was not deteeted. 
mg/kg dw Milligrams per kilogram dry weight. 
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• SOIL BORING INVESTIGATION 

THE FOLLOWING DESIGNATIONS .APPLY FOR 
ALL NTA SAMPLING LOCATIONS: 

(D DENOTES DEPTH AT 0"-6" 

KOOl - TOTAL DETECTABLE KOOl (mg/kg dw) 
As TOTAL ARSENIC (mg/kg dw) 
Cr TOTAL CHROMIUM (mg/kg dw) 
Cu TOTAL COPPER (mg/kg dw) 
ND - NOT DETECTED 

X SOIL BORING INVESTIGATION LOCATION 
(NOT SAMPLED FOR CHEMICAL ANALYSIS) 
OVERHEAD ELEC. AND POLE 
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TOTAL DETECTED K001, ARSENIC, CHROMIUM, AND COPPER 
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THE FOLLOWING DESIGNATIONS APPLY FOR 
ALL NTB SAMPLING LOCATIONS: 

CD DENOTES DEPTH AT 0"-6" 

)( 
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• 

GERAGHTY & MILLER 
SOil/SEDIMENT SAMPLING LOG 

· ms-1~ 19.36:; 
Projecr/Number A) CO 900.3 · Site/Sample Number ws-IA/ 9 ?{3 

5&,~+1 :tce:::d:::!nr;&:;:a~J!tfl-t~tf:r7JJ ~~ 
Weather Conditions S \ · / 
Date ':2 - 9. r:- q ( rime Sampling Completed I ? ; Is 

Site Description lfleac d;cf COW fecd;!j3fiJ U bcc/PdO/i?'cz. "'!..- 2 1 fa:vn tjp 
~aJ. . . . 

SAMPLING DATA 

Depth Sample Collected 0- b '~ 'f.lcrJ I Q- fi?"1{;1J) 

Sampling Method and Equipment .Sf,~cJIO/r:~S S±ee{ Buck'et f),J§er 

Collection Mode: Grab/Gompesilc-________________ _ 

Sample Monitoring (TIP, OVA, HNU, etc) __,;l.,l,I;1+/-L/l..t-------------
CONTAINER DESCRIPTION 

FROM G&M 

.r:;::;~~;~ii:rtf~'Xtt~v;;!zfJ#! 
• Sa,.pling Personnel • 9? "J}y cabS . fl}, R&iede 

GERAGHTY. &·MILLER, INC. · Pagc_._of_ 
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• 

• 

GERAGHTY & MILLER 

SOIL/SEDIMENT SAMPLING LOG 

Date d-:5R -C?/ Time Sampling Began /:2 ;j £ ime Sampling Completed /fl; ::2 S 

Sire D=iprlon V r--gefufil>ll. JldjnC!eJtt ft, fre.e /iL'lf tvd 'tJ.-tiO/IJJmac£ 

SAMPLING DATA 

Depth Sample: Collected 0 - (-, '{2f!.J J ;2 -/~ p]) 

Sampiing Method and Equipment S±c)"!()lR$S ,stPe l e,. Jete+ ·llr)ger 

Collection Mode: Grab/Gompositc --------------------

pH: AJ J8 
Sample: Monitoring (TIP, OVA, HNU, etc) --LA.l...<)~,,_/.~.-f}.t.....;_. --------------

GERAGHTY 8 MILLER, INC. Pi:rgc_of_ 
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• 

• 

GERAGHTY & MILLER 

SOIUSEDTh.ffiNT SAMPLING LOG 

TJJ5-3/l/935? 
Project/Number AJ ( 0 91) 0 3 Site/Sample Number TW5 ... q;{J 93">9 

s:s~b ;f~~~i70t;'~ Zr~f ·ll_;;re:kf/;J!e'& 
Weather Conditions SuJ)I1tJ- '@t1'i &vd . · 
Date :J-;:) 8-q/ Time Sampling Began 1/; /D Time Sampling Completed ,//' /5 

s;., D=ription ifr<yfafiM. .f}b 'aren +~ R. R. frkrt:s. CYJJfolh?,_W77trf,) rrt-d. 

SAMPLING DATA 

Depth Sample Collected -'Q-'---...~.b""--+-'[~.u.A..L..,I-l -"'-' @..:;;.....---~.1~~'--'+' @"-~~):..__. _________ _ 

Sampling Method and Equipment Sf'D.), n \eS5 -5-f.ee \ (3, }(' Ke± }91 ig ~r · 

Collection Mode: Grab/Getermrtfpo>O:sritiree--.------------------

Odor: Cr eaY>·he @r:J pH: /U/G 

Sample Monitoring (TIP, OVA, HNU, ere) -'""tl)'-t,l~/),~--___________ _ 

CONTAINER DESCRIPTION 

ANALYSES REQUIRED 1'>(1 FROM LAB I FROM G&M 

5!)n_m J wlm Dlrisf;~ 

Rem:ub$o\fli~'?'>fl trertdr:r.ulfri • jcfr,t:/k/u£h~JI!Iitfr&ffJ dr:rmJ./Jsp/JJ 
u>-ater pc·.o,"'fo cd/e_df!J·· :2~~ fl!t$ ts>tr)tho fttr!CXJ91 of tAP 6·tc()<hr!Jer 

• Sampling Personnel P. :\Q> cabs /JJ . tfhn!&l:e 

GERAGHTY 8 MILLER, INC. Page _of___;_ 
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• 

• 

GERAGHTY & MILLER 

SOil/SEDIMENT SAMPLING LOG 
-rws-tln Cf36-6 
IWS-413 '12 

Sov tA o£ 

Weather ~ndicions .Suna!:j. ~;yro Cct>l_ 
Date :;} ~~~ -9/ Time Sampling Began /() ,f () Time Sampling Completed /0 ~ /'L 

Site Description Vege+atir' 0. faotf1 Df C,Qcrefp fovrdsvt;an. (]efureC?n g. I<, 
±c~cks •,a 01idJlea±-F;p(r}, (A)ef /Qcea oq ;;u&-ke -c;/t ... -,:?}f'/ 

SAMPLING DATA 

Depth Sample Cotlectc:d 0 -6 "1 (o/JJ /~ - / ~ "' fjf) 

Sampling Method and Equipment Sfi:J,'tz/e-;s .S!Pe/ d:luck/ /lu.yer 

Collection Mode: Grab/Gommp;po»lsiw:cc;_~--------------------

Soil/Sediment Description 

Y1-, 

Odor: _ ___,..fl~U'-'fi'-L-·-·--------- pH: AI/ /9= 

Sample Monitoring (TIP, OVA, HNU, etc) _.._A!_./'---"-/)....__ ____________ _ 

CONTAINER DESCRIPTION 

RJ:0ip~:==:;~J:J¥:;'!f.t~~er. 
• Sampling Personnel e .ncab'.5 ./?2 /.<tvcd<:ee 

GERAGHTY 8 MILLER, INC. Page of_ 
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• 

• 

GERAGHTY & MILLER 

SOIUSEDIMENT SAMPLING LOG 

-r--YJ s-~'lli9.3S"tt 
Projecr/Number J{JC 0 9/?;1 -5 Site/Sample Number E.J5-.D8/9,?ss= 

5So~:f~'::~:::=rd;/fM~r~:Z 
Weather Conditions s/.JOOt} f Coo { . 
Date d -f)~~ 9/ Time Sampling Began q; / 5" Time Sampling Completed (/: O?IJ 

Site Description 1&8 el~t;oo, Bdj ~cent fn Concrete fov,xfut;on "Na:l R, /(, tracts 

SAMPLING DATA 

Depth Sample Coilccted 0 - b / @I?J / ~ -$ "f5t?) 

Sampling Method and Equipment Sio.)/1)/e;i 5?«:/ Btf"h f ~ <f'lC 

Collection Mode: Grab/&lo:mu:tp&pooss:tuice~ -------------------

Odor: tJ / · pH: __ AJ:...;;._j/~/9.L---------

Sample Monitoring (TIP, OVA, HNU, etc) -Lfl.~.L)..,c../.-~.fJ:..L.-·-------------

CONTAINER DESCRIPTION 

~r ~:w eJ:tr:::n;:r:m;:e;:t:::::t;:=:~Jtt:pt~~ 
• Sampl~ng Personnel P, -:f'clroh·s . fO, --p;d&-[e . 

GERAGHTY "8 MILLER, INC. Page of_ 
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• 

• 

GERAGHTY & MILLER 

SOIUSEDIMENT SAMPLING LOG 

Weather Conditions S.uon~ \<:J!v:l C<JO/ 
Date a-:1.<6-V Time Samp ing Began <;?, 3S Time Sampling Completed g:: 'iS 

Site D=riprion ~ion. Ad~@:::fDt fa :# $?1 hetrveen R R, fyac{;s in 
C.(Ontp c J ____i_e_{t _:_ . 

SAMPLING DATA 

Depth Sample Collected 0 -(a ''fi.a) /::J- /~ ''~E?,) 

Sampling Method and Equipment S+@\nlrs.s .Sfee( GtJcker= !lugeJ.S 

Collection Mode: Grah/Gomposin= __________________ _ 

Soil/S~ Description h/1· mn m.'bart(koen 12/o;sf, Somroc,Vc?d t(Caf:5 , trJ,.'ziPr ill t)~ 
borebale. bB·- f<rre~ci~.Ino<:k•md- vec0 01oi5± 

Odor: 11){ f1 pH:._N~..r.../....:./:J~-------

Sample Monitoring (TIP, OVA, HNU, etc) _x..fV~/-d'--.L-------------:;._ 

CONTAINER DESCRIPTION 

FROM G&M 

~:: ;t~"tl;:!:::;i-;:jrftf:f:::r;ttJ;tr:i/:;::ld<t·M 
. u 

• Sampling Peaonnel {?. :.Ye>mbs 172, Rrvderk-e . 

GERAGHTY 1!/ MILLER, INC. Page_of_ 
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• 
GERAGHTY & MILLER 

SOil/SEDIMENT SAMPLING LOG 

Weather Conditions Suna~.j;md Coo I · 
Dace :J-[t7- 9/ Time Sam;ing Began 17; 0 5 Time Sampling Completed /): /1: 

j 

SAMPLING DATA 

Depch Sample Coilecced {) ... (o '{711) / ~ ' IS' 't1f.~J 

Sampling Mechod and Equipment st~·, Y) IPS.s 5-f-ee I tf3vcket HV[!/V: 

Collection Mode: Grab,ft;;'CoertrtJ:npo)Olsoitlicce-------------------

Sample Monitoring (TIP, OVA, HNU, etc) _..:..../IJ~,'-/.L..fl:~· ------------

CONTAINER DESCRIPTION 

. ::w~:::\~ ea::,;::a~~J;:Jtt:::;;u:;e;;~1rgj/ 
• Sampling Personnel "\)I :\G;> mb5 m' 'J?..'odec.fe 

GERAGHTY & MILLER, INC. Page_of_ 
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• 
GERAGHTY & MILLER 

SOIL/SEDIMENT SAMPLING LOG 

SAMPLING DATA 

Depth Sample Collected Q - fo , 1@) / ~ .._ / g: / ~'{}( /3) 

Sampling Method and Equipment .~~ i n/ec;.s ·Steel f3ocket /Jv;;r.c 

Collection Mode: Grab/GomposicC: _________________ _ 

• 

Soil~ D=riprion ~-J~ -f1nDu:n_rtu8/ar=~-K=ffl{<{!f~~t• 
Tho s&rl.Olo·.st. CQB- Thr1W~rown ve~ f2{-'8LJ.d..~c.s~n-Sut~?:J.+Ed.!.J_(~_;affU: 

Odor: A) / J1 · pH:.-.~:./1J~/_.:.J9--'---------

Sample Moni~oring (TIP, OVA, HNU, etc) --L/1)~/.L.!lL--·------------

CONTAINER DESCRIPTION 

~;r~%M~~~;jj::J~~~:;1rfJ1:1J~~ 
• Sampling Personnel e. ~ c C\.6 s m ' PadecK. e . . 

GERAGHTY 8 MILLER, INC. Page_of_ 
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• 

GERAGHTY & MILLER 

. SOIUSEDIMENT SAMPLING LOG 

TWS- q IJ / 93 'IF 
Project/Number /Jco9003 Sire/Sample Number TWS-ql:!l 93'19 
Sin: Location FacOJt?C ±co&stJ L-!)(XvJ storage i?Cp'e. Ike» /l. Sor>th a£ 
·?rod,)d1cn Acel9. l\ C Poet A1 ithoc;t;e.c:, QreY:J 

Weather Conditions SuootJ 'Attl Coo/ _ 
Dace {). :JJ- CJ / Time Sampling Began !5 ·.If~ Time Sampling Completed /5': 55' 

Site Description V()g(J+rvf;oo. !ldj clrPnf t/l free/; t?e i ££, 

SAMPLING DATA 

Depth Sample Collected _O:::::::.._:...........:fti..L..in~'(l'+J.fl~)~lw:1~--L.I...~.~.R_· 't..:&.u..'A¥-.):_ _________ _ 

Sampling Method and Equipment Si-c"l!nle~.s S-1-rel r~vc}<et A,'3ff 

Collection Mode: Grab/E:ormm:p<po;)S1sif«te~--------------------

Odor: _--~..::D~/ At-..~.-_________ pH: IJ I A 

Sample Monitoring (TIP, OVA, HNU, ere) --~.ll:..~...~J:....,,t-1 Hw··~-------------

CONTAINER DESCRIPTION 

FROM G&M 

Remarks$1.::)0!pl;ag Pf'i(Y>Ytf: brH5 cPnaPi kj chstilf~J rcr-rtwtf m'rcrococpfCiW ''{ d;~t;J4.J 
1!!1ter yrwr tv·caUdqgs~mplr.s .9A=IC,'Pt ard the. reawvd nf· the la-tc1''/~ec 

• Sampling Personnel ~ -sctcob!> D1. ''R'ec/ecl:c, 

GERAGHTY & MILLER, INC. Page of_ 
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• 

• 

GERAGHTY & MILLER 

. SOil/SEDIMENT SAMPLING LOG 

Time Sampling Completed /. 3; S() 

SAMPLING DATA 

Depth Sample Collected D -0 . /to fl) 12 - I r ,., i1t:J,) . - . 

Sampling Method and Equipment .S·f-~; t11ess S{Pei Sue. kef A l>JPC 

Collection Mode: Grab/C ..... o~mllfpo~sit~c-=---------------------

pH: /1) (H 
• 

Sample Monitoring (TIP, OVA, HNU, etc) _ _./J~t-/.._fl+-· -------------

CONTAINER DESCRIPTION 

Remarks&npi~ ttz'';prrnot uns clwal rrl d.;st; l{ed W'n'Frim;cm:=ap ,;afc.ocrd w)d;<t;/ki 
!Al'ff\pc pc\oc -±n ccllpcfjY) <f'>mp/e.< _(OA-f taB hfrJ t:lp (()()YWQ/ J the (,-It(' {jy!jMi 

• Sampling Personnel 2 IrJ&~5 /JZ £0Jr/er~e 

GERAGHTY & MILLER, INC. Pcrge_of_ 
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• 
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• 

GERAGHTY & MILLER 

SOIUSEDIMENT SAMPLING LOG 

Weather Conditions $4 >Q 0,0· 'C¥\'i CoD/ 
Date ~ -:;)']- Cf / Time Sampling Began J Q ~ Q5 Time Sampling Completed )Q ~ 30 

Site Description Adj Be Po± to f?',llff. QJrtl R R , lfp~;e fer{-; tJO 

SAMPLING DATA 

Depth Sample Collected 0 - (o 
1

Q u~) I :2 -I~ 'a IIi) 
Sampling Method and Equipment S·bty·,nJe5$ Steel BLlC kret Buser 

Collection Mode: Grab/bempome ___________ ...,...-______ _ 

Soil/Seeimettt Description 1/H- !3Cou>n Ccvd. U.)'ati?f IJ)'OS c-b.senJec/ ;;f b 7 
)\'~) -S)-ar}< ~r~ SQrl 

Odor: {I) / A · pH:.---L.!l"'-rJ..J-/....c..fi.L---------

Sample Monitoring (TIP, OVA, HNU, etc) ___.flt:...~.)~/...L.f}...L.--____________ _ 

CONTAINER DESCRIPTION 

RemarlcsSdm~':) Prt)i\ >illPOC @$ drnv~r/ w{ d;sf,\l¥tJ ulalr;z Y~D1if rosm;p rtt1 r;!l5Pt/wl 
disf.~Ed,vJNtpcptiDr to cdfrcrf-iw5'arnpe.<t/i)'tl/13 Na:l =tiw CPQII)}.~I of tb =r b-t:J''/ay"er 

Sampling Personnel £, -s CJ coh.s m I ~adeck 

GERAGHTY 8 MILLER, INC. Page_of_ 



-·· 

• 

• 

GERAGHTY & MILLER 

.SOIUSEDIMENT SAMPLING LOG 

· ~~s-13~/?3~o 
Projecr/Number A) c.o9 003 Site/Sample Number 71!!5 -!3(3/9. 391 

Si(:)Location ~ocmec ±rea±ed. u2ood sfr,rC!J( '!Yre~. Ar&B So~ o{ 
) cad I >cftoO Area I roc :Poe+ Aut~_cc, f, e s firer 

Weather c:onditions ,5 l >OO(j . @nd (oo/ 
Date :1 -aJ- q / Time Sampling Began // '30 Time Sampling Completed / / ~ 35 

Site Description Hd\'Broot to tree I iflf and r? R -±mcKs. vi(J(jrpfuf:oY} 
OPAc Pi \Iff frd . · 

SAMPLING DATA 

Depth Sample Collected 0::6 11 
{12/l) I,? -/8 N ( /38) 

Sampling Method and Equipment .Sf'N In ~55 Stee I B 'lC Kef {), >sec 

Collection Mode: Grab/~------------------

Odor: D)/ A · pH: 1/) I f)-

Sample Monitoring (TIP, OVA, HNU, etc) -1-(ll"-)-f-/-t.=-fH~------------

CONTAINER DESCRIPTION 

FROM G&M 

GERAGHTY & MILLER, INC. Page_of_ 



.J 

• 

• 

GERAGHTY & MILLER 

SOU/SEDIMENT SAMPLING LOG 

Weather Conditions __;S~t.!..I)OUJOwl~j~~~~..J..+-------;...._...-------
Date :J- d?- q / Time Sampling Began //: D 0 Time Sampling Completed // •'/0 

SAMPLING DATA 

Depth Sample Collecced -~.-l~)_-JC("'.J..(.L!!.fa~H-CL.) _..f.../....::?:z:_-..!..,/~~-//..1.../ .LJ.IQ~.f;u..J -----------

. Sampling Method and Equipment Sf;y; nles s 5ieel _:b/Jclrrt !§er 

Collection Mode: Grab/Gomposice -------------------

Soil/Sediment- Description LfJA- /.. j aht i3t0t' 10 StwJd. iJ hi .sf 

1M- .. B\acf:StJ·d. u. l":lj1?[ [)bc::eat&i ;:y-1- boiforn of .bare.hale 
Odor: fcY!l1±-f-;nc:-_s·, 6{:1 c 1 y>('~SO-te uae) pH:.__./{)~Y-'-Jl..l.----------
Sample Monicoring (TIP, OVA, HNU, etc) .L&.J.t..f-J,L,/2'------:-------------

CONTAINER DESCRIPTION 

FROM G&M 

GERAGHTY B MILLER, INC. Pagc_of_ 



.J 

• 

• 

GERAGHTY & MILLER 

SOIL/SEDIMENT SAMPLING LOG 

Projecr/Number NC.09 00'3 Site/Sample Number t-lTA-1 /9~.2~ 
• 

Weather Conditions ----:+J..::::el!:!!o;a.:u~~~~c.~o:.!:o~\:.........:¢'.1:--w=..;~.::.:·,.......::h:::::=:+----------------

Time Sampling Began----- Time Sampling Completed 11.: 'io 

SAMPLING DATA 

Depth Sample Collected -~0::..-.....:::G:..."------------------------

Sampling Method and Equipment _ __:S'::...::+~-::.:..:.;";.:;l~::..:;,;:~A:..:r~e..c.==l~..::b.::·=· c.:.;\,c:::::::e~r~~:::.:....,E· J..="""'-:.....:;: _______ _ 

Collection Mode: Grab/Cempo3ite -------------------------

Soii/Sedimsnt Description 

6-\e.t?~ 

Odor: __ __;_~-.J....,L.;.A'-'------------- pH: ___ ~~~A~-----------

Sample Monitoring (TIP, OVA, HNU, etc) ___ ...:N.:..L!:!A _______________ ..,...-_ 

CONTAINER DESCRIPTION 

ANALYSES REQUIRED f'XJFROM LAB l I FROM G&M 

rn....h...l.s f C.......1 C.,./ As) sa-o .-1 . '->)r"'r"\ .:_rJ --
KoO\ 

Sa-o '""'' 
~,...,..... ~~ 

Rema~s ------------------------------------------

• Sampling Personnel __ p!...!.., -=:!X..:.:h:.::C::::o:.::5::.:S:......._.:..M..:.·:....:..":.:"'..:.;o=.c:.:...::c:.::;LL;;:C":__ ______________ _ 

GERAGHTY l1 MILLER, INC. Page __ of_ 
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GERAGHTY & MILLER 

SOil/SEDIMENT SA1fi>LING LOG 

Project/Number b) C 09DD 3 Site/Sample- Numb_er A 2rA -2./ 9.33D · 
Site ~tion l=""ocmer noo- t[et3±ed L(2rcd S1nl1:l§f. area- Are~ c 
A2octb o£ Ci1'€€rrl!ie\cl stc\;et 

SAMPLING DATA 
II 

Depth Sample Collected -J..L--12..--------------------

Sampling Method and Equipment st::ftoless Steel ""Bucket Anger 

Collection Mode: Grab,l'c::fCoio:flm-npopcni3itttc:-___________________ _ 

Soii/Scdimcm Description Upper \ncb -":Bh1 ck , . 
sand 1 a']oist · 

Odor: ---*'6~..L)+/..:...A-.._ ________ _ pH: __ ~V~L~A~---------------

Sample Monitoring (TIP, OVA, HNU, etc) ~1\2:!..1./_,_8~---------------

CONTAINER DESCRIPTION 

Remarks ------=-------------------------

• Sampling Personnel _...\>_,_._JJ..lo..l-la~c.=~.clJ>o!..:s~--::{)J.....;.....r..._. _l?~Si..ud.A;PuC~...a,(~f~-----------

GERAGHTY 8 MILLER, INC. Page of __ 
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G~RAGHTY & MILLER 
SOil/SEDIMENT SAMPLING LOG 

Weather Conditions Ct9(xl!1, c col tro:l ?J)( rd.~ 
Date 2 · 'J6 .. q / Time Sampling Began Time Sampling Completed / 'f: 25' 

I0ne.cr;X~p~ffti/::C::::;oa. /klj acrnt b> 1?/!t&rb. 

SAMPLING DATA 
It 

Depth Sample Collected__,.,..__"'-'--------------------

Sampling Method and Equipment S±5it~less Strel BcJc/:ef /lc~er 

Collection Mode: Grab/t:::E:oorrntlll'0:!033i1it~e ·--------------------

Odor: n)/A 
I pH:---~.tl..l..l)+/...!....ft"--. --------

Sample Monitoring (TIP, OVA, HNU, etc) --J,.J.A.....,),f-/._.&'-----------------

CONTAINER DESCRIPTION 

Rema&s ----------------------------

a-. 061490rld GERAGHTY 8 MILLER, INC. Page of_· 



• 

• 

GERAGHTY & MILLER 

SOil/SEDIMENT SAMPLING LOG 

Projecr/Number JJC.09003 Site/Sample Number /JTIJ-t;/933:2 
Sire Loaaon FfJ7Jr:-xt£ ... :t'J1r_ef;/Avd .sfM'f9': f:lfP'a • tlrea C 

fVc?ci:b_ · ___ -~P t_:__ _ r::>f _ 
Weather Conditions \~lpnol~?.~() / ~m' U )jaJB- . . 
Dace @·,db· q / Time Sampling Began Time Sampling Completed /t.{ .l{() 

SAMPLING DATA ,, 
Depth Sample Collected --'-.....;;..._-X...:.-----:----------------

Sampling Method and Equipment -Sd-l-:1~-l.o· ( 2.::....:i:..L..n~lfS5~· ::......:...5'-'·t..~...e...!,;;.p.J..{ ....:E~,~K...:.Kc~P--Jft.-+.g..L....I.o::l ,·~g\-l.r-Lc __ _ 

Collection Mode: Grab,f{:'Co:otmllJ•polO::ssttite-:e :.__ ____________ _:__ ___ _ 

Soii/Seeimerrt Description J31Q!c( So, -fr;ce !'CJ-!J'el, (H-PJ.\ tr) /ieh± .Df 01 '\D 
Cot'lr.se. S010d. lfet:J nn,si- /J )[yjer Lz)'c/5 oh.served ;o t:he 

Odor: A) / R pH:.---JA'-'-"J._._/""-'ff'---------

Sample Monitoring (TIP, OVA, HNU, ecc) """/U;.,.:;,.,</_,_8-'--------------

Remarks /3am-p/e. t; )(y.s ±b"2i.Pn ·-v :?1 1 f((Y() t/ess 0;/~ /?tqt~ . . 

GERAGHTY l1 MILLER, INC. . Pcrge_of_ 
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• 
GERAGHTY & MILLER 

SOil/SEDIMENT SAMPLING LOG 

Weather Conditions -..lo..-.u....L.L....Ll~TP-..Io...l:l.....~~........_.l..A.'4-!-.».4.f~----------:--

Date Q -CJb· tf / Time Sampling Completed /5; /0 

SAMPLING DATA ,, 
Depth Sample Collected ---"~..lo:L..--------------------

Sampling Method and Equipment _c~; ....... ·t..~...c·ufl~..-~n..&.:../es~s~-..::::S~t~-P;....~;e~~t~B~l..::.;JC~.-.t~:::.~P~+--L..Jf)U...( Lf!Or. e="----
0 

Collection Mode: Grab/Gemposite ---------------------

Soil/Sediment: Description Sn,{acP~ $]/a·K Klt"d G-nsntJlat lou../PCSOi/- ./;a/rt 
• ')({)U)Q 'Ned SJ:d ~I OJo;s+ . ) r J 

Odor: Jl) /9 · pH:.----'t..l.o<::.V-'-1'--J/;)'-------

Sample Monitoring (TIP, OVA, HNU, etc) --Lfl..L/)-'-/...L./J-'-----------------

CONTAINER DESCRIPTION 

FROM G&M 

Re~~s ---------------------------

• Sampling Personnel ---l..f?.....:._:\c~N:u.C..!..r:ouh~s----'-0.!-).L.ll_r...L.K~ev..l.Lidl.cC.euc..s::.t..l..e _______ _ 

GERAGHTY & MILLER, INC. Page_cf_ 
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• 
GERAGHTY & MILLER 

SOil/SEDIMENT SAMPLING LOG 

SAMPLING DATA 

Depth Sample Collecced _0=---'~--'-'------------------
Sampling Method and Equipment $ f@•,)) le;s <ifee/ 6 Or j_ot //J.J3ec 

Collection Mode: Grab/Gemposite-;,...._ _________________ _ 

Soil/Sedimeat Description s·ur±oc:e- V3 (~<.K [..,.(dl·1 lifut;· Ir-e~-. <?I de;?tl, <..J?Ys 
• Gte"':3 <::Jed. 5~rd b , [{\ oi sf . 

Odor: J1)/ A pH:.---L.!oKJ~/....t..H...~----------

Sample Monitoring (TIP, OVA, HNU, etc) --~...A.u:J-1-/-'t.wJ~---------------

CONTAINER DESCRIPTION 

Rema~s ------------------------------------

• Sampling Personnel -B-1--J..--!::::JS:...La~c..r..t2~j~.5~.--/(/c...:...~-..:...' _'.L./2~6J~-.~a.d-'-P.L.r,t-P..J..r_,_;._ _____ _ 

GERAGH1Y lJ MILLER, INC. Page _of-=-. 
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• 
GERAGHTY & MILLER 

SOII)SEDIMENT SAMPLING LOG 

SAMPLING DATA 
Jt 

Depth Sample Collected~...:,__~------------------

Sampling Method and Equipment _$_..f ....... ·i.J~it_.....lfP.__5-'-5"'--c(:4t~:e.;....L.~...L.,;___,,rf-t:.f3""""c .:....ri}c::.JpL-...L-f__,,-"'1/c ....... [}~er:::L---___ _ 

Collection Mode: Grab/€ompome-------------------

Sample Monitoring (TIP, OVA, HNU, etc) ---r..;;.J}--'j--'f}-:....c..· ____________ _ 

Rematts--------------~----------

GERAGHTY 8 MILLER, INC. Page_of_ 
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• 

GERAGHTY & MILLER 

SOil/SEDIMENT SAMPLING LOG 

Site/Sample Number A) TA- f?/931/o 
5"?i-Drrsge 'PifA•>- Area C. · 

Weather Conditions ~\~~\\d_bJ. C'Cy)\ BOrl Lt)j nd(j=. 
Date :;) - i:Jh -q / Time Sampling Began Time Sampling Completed / h ; D 5 

Site ~cription Vr?CC>ot lrr~- C'Yross uegf'mt~oo - Ve flj 0 ~et Area. I 

Q c\ ~CB\Ot?ta f/e .ss 0 ; Is ·1 ¥Op:?l t1J 1·,, Je • · 
SAMPLING DATA ,, 

Depth Sample Collected -~--lr~-------------------

Sampling Method and Equipment _c_)..u.+_._.._rv·,~J}..,I ....... e""";}~s____.: ..... )~te..~.. ........ e4'i----1.J.....r::·'1....L.r .LI.!C....&K...l,;p~f=__._l1 .......... r;g"+"'e"'-l_· ---

Collection Mode: Grab/o€oornnt•po)Ossi1it=e-e=._ _________________ _ 

Soil/Sediment Description 

(;·ani 5 
Odor: ____ AJ~/.....:.1...~-9 __ ..:..._ ___ _ pH:_L..:,rv==-· +-; .... 19..____ _______ _ 

Sample Monitoring (TIP, OVA, HNU, etc) --~•A""')+.,J..4.Ji'--------------

CONTAINER DESCRIPTION 

FROM G&M 

Rema~s ------------------------------

• Sampling Personnel _._P..~.... ~JJ~d~C...~..ab..t:...t:.-5'--'-().;..;J"-'I..--..t·-r;...::....L..o?:Ju....::d:..~.B..~-r,.l;l.h.:...e _______ _ 

GERAGHTY l1 MILLER, INC. Page of_ 
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• 

• 

GERAGHTY & MILLER 

SOil/SEDIMENT SAMPLING LOG 

Wcath~ ~did~s C I_ D 1 d~ 1 Coo I 'aocl I A J i rr41 . 
Date :J · :Jb · 1/ Time Samp ing Began Time Sampling Completed /fo : 3_5 

SAMPLING DATA 

Depth Sample Coilected _.....;0=-·-l:· r-~'-'--------------------

Sampling Method and Equipment ~)tc·l "rnlfc,c, .S;tee/ ·B ·c te t- /Jager 

Collection Mode: Grab/Gemposite-.,__ ___________________ _ 

io 

Odor: J.U I J.-1 pH:. ____ ~6~)~t.._R~----------------

Sample-Monitoring (TIP, OVA, HNU, etc) _ ...... 1\~)~-~-fH.._· ---------------

CONTAINER DESCRIPTION 

ANALYSES REQUIRED IYIFROM LAB J I FROM G&M 

01ri-~1ls _(L). C.r !1<; .t;DDrn I (_J/ m ·;"))~, f ; (_ 
J<ooJ _z::;/Y)/)1/ IN) Nl Q } 'd < ') 

J 

Rema~s -----------------------------

GERAGHTY 8 MILLER, INC. Page_of_ 
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• 
GERAGHTY & MILLER 

SOIL/SEDIMENT SAMPLING LOG 

Project/Number· /] )C t}900"j Site/Sample Number //t[./3- //9:321J 
Site Location Wrm er ,nno- ireatod (J, >ocd storage ?J(rVN- /)[p't:J 8 I 

So rJt)J 0 f Gct?pJ2 (;e/d Street 
· Weather Conditions .:?. r_JQ DtJ 

7
,_112 i n'0J ((Jnd C l?c> ( 

Dace ??-/'" q / Time Sampling Began Time Sampling Completed 9; 40 

s;~1r;;;;/J~fJ2%;!fftrd';:) Co{I)CCQ£Br.ea8 aeat -1-c 

SAMPLING DATA 

r-L ) f , . .., hI n 
Sampling Method and Equipment 0~d-!OY5"1 s~eel DtJcrP roger 

Collection Mode: Grab/Gemposin:-" ___________________ _ 

Soil/Sediment Description l2act brae I lO ocgan ir· OJCJi!PCJ roo-t-s) Sooze 
• Scind. 

Odor: fflinf pH: /1,) ,/ tl 

Sample Monitoring (TIP, OVA, HNU, etc) -~1/..r......)~/~.fJ"---------------

CONTAINER DESCRIPTION 

Rema~s -------------------------------------

• Sampling Personnel _9..!,.·. ...!,.,_3'~CJ~G~· D::;.Lb"'-s"--__ mL..:..L..L.' .....c.l2~<2~ri4.18~C.&:.fl:.t-f' ______ _ 

GERAGHTY.& MILLER, INC. Page_of_ 
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• 

GERAGHTY & MILLER 
SOilJSEDIMENT SAMPLING LOG 

Projecr/Number t\)C.O<f()05 Site/Sa.mple Number ll)Tl3 -11>19??,7£ 

:~~t!:F~~;~::2;~e ?YeP~, ~~A 
Date · 3 -/ - q / Time Sampling Began Time Sampling Completed /0 ' 7(s= 

s;llk±h"~::zn~~;~tK~~o. llr/;CXcml- ~ /(jf_fJ&-1: 

SAMPLING DATA 
"I 

Depth Sample Collected-~-"'"'--------------------

Sampling Method and Equipment _.5~fd'-'rv'-'-'-i"-'-o.LJ./e ....... "?:::..::Z::___S'-~-f-..~.-e......::e~,/~/Jt..:. ;..L(.&../..r...t..c:.f:e~.f~./J~::y-:r-'tor __ _ 

Collection Mode: Grab/CGmposite -----------------

Soil/~ediment Description. 8j<:Yc..K~Snr£ace l'A'jff', "Bror c\0 to T-an /a ,per 
60\ \ I ~l)fr , S-cwd8, lA hrl-or .('@tor;:!Pd /o(jer. Rook tJhservcr/ . 

Odor: 11) I fl- pH:_r....:.lV:::.....I'-'-'-0---------

Sample Monitoring (TIP, OVA, HNU, etc) __ L.Jt./l)~/"-'/l'4-------------

CONTAINER DESCRIPTION 

FROM G&M 

GERAGHTY & MILLER, INC. Page_of_ 
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• 

• 

GERAGHTY & MILLER 
SOil/SEDIMENT SAMPLING LOG 

SAMPLING DATA 
It 

Depth Sample Collected-"""'-"'-.......:;..------------------

Sampling Method and Equipment ,Sj-0> i 0 les 5 S{ee} &Jr/::Pf Jl {§ (lf 

Collection Mode: Grab/GeEKmRff!~esSttit:e-:e-:...._ _________________ _ 

Soil/Sedimeru: Description C!~fj &ma Ia Al&rL f'onts - t/e;J . 5:;/z¥.!11ed 

Odor: 11J J/l. pH:. __ N~/~4---------------
Sample Monitoring (TIP, OVA, HNU, etc) ---L4tlL...;/ 1f-o/ t}c..;~·''--------------

CONTAINER DESCRIPTION 

_Remarks r-Se Verc/ . ~ tfcw.pt? mrvdo fo ss;yoJ.d'e I bEJd .s clopkr 
~ )riced \ () ohe C6Dfu't}1P.L 

GERAGHTY &' MILLER, INC. Pagc_of_ 
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• 

• 

GERAGHTY & MILLER 

SOil/SEDIMENT SAMPLING LOG 

Weather Conditions Ql)D016/ fp)iod(J 'Elnd Coo/ 
Date 3 -/ - ·9,1 Time Sampling Began Time Sampling Completed /0 iS 0 

s;re ~ription Jf'fJ'[/!]1;!/'/;,' ,]2 i fFrt;; M [ &~f of flfurdaae/_ Ill </g. 
~~~t---~L- · 

SAMPLING DATA 

Sampling Method and Equipment .... 2=fSN~~; 114)...~-:/ ~::.....S"""-5"'--..~.-SLL.V=p,..~...e+/-JL.fS-"-ou....c...p.)j=p-"f--'A..L..I..L,§~e::z.-C __ _ 

Collection Mode: Grah•7tf€o::omm~f!a<*simte~--------------------

Soii/Sedimen~ Description 

Odor: t1J / fJ-, pH: A)//) 
I 

Sample Monitoring (TIP, OVA, HNU, ecc) --~./lJ~,i'--L.IJ:""-------------......,.....-

CONTAINER DESCRIPTION 

FROM G&M 

Rema~s --------------------------------------

GERAGHTY B MILLER, INC.· . -~age_of_ 
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• 

• 

GERAGHTY & MILLER 

SOil/SEDIMENT ·SAMPLING LOG 

Weather Conditions _.;:.,.·· ....4....:. )~~'r'-J.-.LC::!.L..I....!.~~~~.....:::~.!...L.-----------

Dace :J--f ,_ 9/ Time Sampling Completed (D: I 5" 

saar&~rS:tMr!::g·li!fA7f'!ttJ lfrt;~~T 
SAMPLING DATA 

~pili~m~eCol~~~-0~--~h~'-'---------------~--

Sampling Meiliod and Equipment $ t~ in/e.:;, 5 5 ~f-Fe { f3 OC LP t flosec 

Collection Mode: Grab/Composite-__________________ _ 

Odor: /1) / .J.J 
' 

pH: _ _..AJWL.,~/::-,.,t:.tJ;t_ ______ _ 

Sample Monitoring (TIP, OVA, HNU, etc) _...c..J!J~/...c..EJ~-----------......,....-

Re~~s ---------------------------------------------------

GERAGHTY & MILLER, INC. Page~of_. 
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• 

• 

GERAGHTY & MILLER 

SOIUSEDIMENT SAMPLING LOG 

Projecr/Number A) ( oqm3 Site/Sample Number AJii?-8'19.57/ 
Site Location fOe~nec OcD -ftea-/ed t 1 'Y:lod ,Sfocage ?sl oo"Q- 1/rrn B · 
South of' WJ?en.£~k/ S+rt?Pt - . 

Weather Conditions ~,UPO& '. lJ)·,tJ!J -and _Ceo{ . 
Date 3 -/ -q / Time Sampling Began Time Sampling Completed /D • /,£ 

SiteDescription C"rf{ySS rfeseidfioa. f]ct'c?t~:l2f ii2. fasf5tdr--:oaf 
flhtvrvha&l B1!J and R R tracts. 

SAMPLING DATA ,, 
Depth Sample Collected -...~o:::...--"'.:....--------------------

Sampling Method and Equipment St:::J;nles< st-eel t3t JC KPi ij'JE'C 

Collection Mode: Grab/Gompasl!.!.:it~o-__________________ _ 

Odor: _...c..J;t ....... V'--L..LJl ________ _ pH: A/1/J 

Sample Monitoring (TIP, OVA, HNU, etc) _--+-Jo/L'-'} /"-'-)}"--------------

CONTAINER DESCRIPTION 

Remaru -------------------------------

• 
0, --c--~- f/)!' '/ '""""}')'-.._I . _ P.. 

Sampl~ng Personnel ___.Jf..ie.....!....~:::J..u...:(Y.~~i.:::l-~16.!::;....1.. ___ ..,c../2..:.....,t.+:...~.·,_ . ..t..K~CioG.Lo::::fX~lff....!:~~-te:::.. ---------

GERAGHTY ll MILLER, INC. Page_of_ 
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• 

• 

GERAGHTY & MILLER 

SOIL/SEDIMENT SAMPLING LOG 

ProjccdNumbe•ff~;og~ SitdSample Numbe•~~J~9 
Site Location _r __ _ o -treet'fd t-< ,cyyj 5fnrcoe _n_ -l} __ _ 
So11t.b of ["d'Penf;P/r( 5-;{-CPrpf 

Wcnhe_r Conditions S.!_)00[9). ~r )i/Jdtj '[lrd CO()/ · 
Date -:f -/-9/ Time Sampling Began Time Sampling Completed 9 ; . ""3 5' 

SAMPLING DATA 

· Depth Sample Coilected -..~.....0"'------L(o.:.___'l-----------------

. Sampling Method and Equipment ~·tQ); nk~S<, .5(-cel B, Jc(Pt !J Jgff' 

. . 
Collection Mode: Grab/Gomposite-;;.._ _______________ _ 

' . J e 

Odor: fa\n± pH:---.,.u..lluli-!..IJ""'-... --------

Sample Monitoring (TIP, OVA, HNU, etc) -..JA~J'-". l;,_jB~-------------

CONTAINER DESCRIPTION 

Rema.ks possi b!e CfPQ2J/e 

GERAGHTY l1 MILLER, INC. . Page_of_ 
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• 

• 

GERAGHTY & MILLER 

SOIL/SEDIMENT SAMPLING LOG 

Weather Conditions ~.' ~()/10/. {A)«;;vm '@rd (I );a:{~ . . 
Dace () - {)<"b -9/ Time Sampltng Began Time Sampling Completed /7 ~ 3 D 

SiteD=rlpoon Bam pie taKe~ on olests ;de of bd-L(§ &t~cenf 
To Rr2+rc.vKs. Grass Vq9~idfiQn .. 

SAMPLING DATA 
If 

Depth Sample Collected --:.....:.....___,...L..-___________________ _ 

Sampling Method and Equipment _c.:...· ·..J,..:,f=~....a~·, IL.L1.1.1.fe_s"-5~,5-'-'-iee1-'~t---l·Jt-.5..u.r...t..JC~~J,.;;p...L.f~lt.l....lc""-!J~Pt..__· __ 

Collection Mode: Grab/Gomposite-::.._ ___________________ _ 

Soil/Sedi=••• De.,ription f2rQu 1[/ 5a~ SOil (flf\ jsf-

Odor: _...,.J"'-'\ )'--+-f"-t).J--_______ _ pH: A) /8 

Sample Monitoring (TIP, OVA,, HNU, etc) ~A~l.r_),f-l.r_f},L..._. --------------

CONTAINER DESCRIPTION 

FROM G&M 

Rema~s ---------------------------------------

GERAGHTY & MILLER, INC. Page_of_ 
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•• 
GERAGHTY & MILLER 

SOIUSEDIMENT SAMPLING LOG 

11 .. 10 

Site Description Cicass vegrtcrt;o,/, f+Jj rvcFnf to C"rfPf/7 t'e!d 5t. ami 
t? r? ±rS>cKsC 0 )e2f s ;deaf }id;),) . · · . 

SAMPLING DATA ,, 
Depth Sample Collected ~::..::::....-...~..~;.L...._ _________________ _ 

Sampling Method and Equipment _S...;;::'"""'·t ..... · ·L..._.8..._.1J..J,..J ...... /f?=.5'-'.5=-'it_._Cl<? ........... !___,&"--'-'-:;)...._C..J,..h~(:J~t~l-l ........ c {3~' f-""e..._r'_· ---

Collection Mode: Grab/GG-mutpo=s:)Liir.c...e _____ ....:...._ ____________ _ 

• SoiS";df;~" firtK:~ s() i I Too m;th S()f)lf' bidet. {pf¥2PCitr/,) 

Odor: IV-/ H pH: /lilA 

Sample Monitoring (TIP, OVA, HNU, etc) _ _...~u....)4/....~.B-'--------------

CONTAINER DESCRIPTION 

ANALYSES REQUIRED FROM G&M 

Rema~s ---------------------------

GERAGHTY & MILLER, INC.· Pagc_of_ 
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• 

GERAGHTY & MILLER 

SOIUSEDIMENT SAMPLING LOG 

Projecr/Number /U C. 0 1D03 Site/Sample Nu~ber J1) T/3-/?)f/ '52h 
s;,. Imtion ~~ ~-tr:=:AW sfD.Ca:Je :a-rea- Brru. B, 
So,>tb _ _ __ e_,IJ ~_:__t_ · 

Weather ~nditions 3:?_t_Jon~.;.l A)rvrl.t;.·SSl,VlclCm{ · , · 
Date ~ / - q / Time Sampling Began. Time Sampling Completed /.l ' '-{ () 

SAMPLING DATA 
0 / 1'/ 

Depth Sample Collected ~bL="""---....lolo(a"------------------

Sampling Method and. Equipment s tO?·, t') less ! 5fFPI r~1rJcl:et i/ger 

Collection Mode: Grab/Gempositc ------------------

Odor: -~A~)o~-/~·j}:-_______ pH: ,)1),/A 

Sample Monitoring (TIP, OVA, HNU, etc) _...f..).J114)-+/:.....~:If..L-___________ _ 

CONTAINER DESCRIPTION 

ANALYSES REQUIRED 

• Sampling Personnel _P..:......_. ~~..L.~t?u..C....~.oOa.:::~:...:$':;.....__.r:..tJ2.:....L-· "'-' ...~:.f?';;r/e-!-L.JoL4.J~rJt....L.L.Jc.----:~----

GERAGHTY 8 MILLER, INC. Page_of_ 
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• 

GERAGHTY & MILLER 

SOil/SEDIMENT SAMPLING LOG 

Weather Coadidons ?. V 0 0 \j ,: f 1 )'a CO J ;:xrJ <! )\ nd~ 
Date 'J · Qq -9 / Time Sampling Began Time Samp ~ Completed /7; JQ 

s;1a~RR 1};;~:: -~~~~Wt2fl~ ,)a=), . Bdj a-grf 

SAMPLING DATA 
I( 

Depth Sample Collected-~-&..~--'--------------------.. · . (• +L ' l :/' ..L-.. -l () I J ...1 . f) 
Sampling Method and Equ.ipment . ""> Q.J I I)PS<, ..:::;:, Jf:P 0! )C Ker t(! grc 

Collection Mode: Grab/Composite-:;;....._ _________________ _ 

Odor:....:....· ----=-11~)+-,J A~.-~··-------- pH: II) I B 

Sample Monitoring (TIP, OVA, HNU, etc) ~t_..V'-"1-'tf ...... · --------------

CONTAINER DESCRIPTION 

FROM G&M 

Remarks.---------------------------

GERAGHTY&' MILLER, INC. Page_of_ 
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• 

GERAGHTY & MILLER 

SOIUSEDIMENT SAMPLING LOG 

Weather Conditions ~~ ............. "-'t-o'.......,.~.&..4...1..:1--'-...iL.I..~..l...a...L+-------------

Date 3 -/- 9/ Time: Sampling Completed 9 i /5 

Site Description G-c 'ASS Veo.e+at ion c Jri, (vrent to ma-d (no-f)cYned) 
NO-) . §? P ±rae ts, . l A )Pst of /.{/de. 

SAMPLING DATA 

Depth Sample Collected ___;G;;;;;.,._· _-..;;:fo:;.... -"-------------------

- Sampling Method and Equipment .:-):f N't! Jless S1-ee I .(5, lcKet Aug ec 

Collection Mode: Grab/GempeUte. _____ -:----------------

Soii/SedimeHt-Description ]Jyn it) Dc7r/:· ,;,,(\( i ),1 s/·,sJyf lu tfJ'){l; c.,f send 
.SoaJP ,,ocfs ~-Jnc/ uJaoc/ u)o.rp 0 hse(Ue)f 

Odor: /JI fJ- pH:._-c.&-=1-'-/...L.h-'-t _______ _ 

Sample Monitoring (TIP, OVA, HNU, etc) _--ll..l,tV'-'
1 1~/.t....J--------------

CONTAINER DESCRIPTION 

Rema~s ----------------------------

• Sampling Personnel ---IJ(? ....... ~$=-. ~P>~("u.O'"'hL.::.s"'----J..j/}..L...LJ...L., ---~..R.J,..,I...rv~d4...1.-eL.;.cL::f.J..e ______ _ 

GERAGHTY l1 MILLER, INC. Pagc_of_ 
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• 
GERAGHTY & MILLER 

SOIUSEDIMENT SAMPLING LOG 

Projecr/Number A) C 09005 Site/Sample Number d)TJ3- 5/9"3bg 
Sitd.ocation ~~'G~,Z- +~:_~,yyr;) >foo!?e i"![PtJ-./Jrc:.cA 

Cn,>tb - _:_~~_td s -- -t_ . 
Weather Conditions -=?y 0 t1 ~ ) _ _I·"-) i (l!.j:!) r:uy) C ()Q ( 

Date 3-/ .. 9/ Time Sampling Began Time Sampling Completed 9 // S" 

Site Description G-racs _i/pjeft:Jtiotl. ,l~~j I'Jcent 1r) RR t .In 117 ·,,U/fJ cl 
£;eiJ l Sr ,\ d·,cect1M froo I aht')IJood h/ch. ) . ~ 

SAMPLING DATA 

Collection Mode: Grab/Gem~-------------------

Soil/Sediment D/.~~Pt!on tfiyc/1)/C, rt27;J,!/ff Q 0 .51/(fric(" - CCW-fS 

• T'::\Jn Tc-: 0)/;f D/-/)t;<IZ .5(y;v/. :ZZ?v;.sl-

Odor: _ ___,,~11/"""--'I__.B--'.·'------------ pH: /U/J-l 

Sample Monitoring (TIP, OVA, HNU, etc) -...L.il..r..:.L....:/:.....·"-1)'--------------

CONTAINER DESCRIPTION 

ANALYSES REQUIRED )<fFROM LAB I I FROM G&M 

(/J 'J {Y/-;::;/s Lv f.>' /-}.:, 50_{) /J7 /_ t'c/ !.~ 7 f)/r/c;~f 
k'O{)/ -·?J~ I / ~"* . :_/ . -'//7 IV // /) /,~ ; / ,[ <;• 

r:,/ : 

Remarks ----------------------------

GERAGHTY & MILLER, INC. Page of_ 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352-01 G & f\ll RALEIGH 

Ms. Sandra Watson 
Southern Wood Piedmont (WI} 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, sc 29304 

CC: Mark Radecke 

"REPORT OF RESULTS 

LOG NO: Sl-30896 

Received: 27 FEB 91 

Project: Wilmington, NC 

Page 1 

~OG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

3"0896-1 
30896-2 
30896-3 
30896-4 
30896-5 

NTA-1 
NTA-2 
NTA-3 
NTA-4 
NTA-5 

(I 
(I 
(I 
(I 
(I 

9329) 2-26-91 
9330) 2-26-91. 
9331) 2-26-91 
9332) 2-26-91 
9333) 2-26-91. 

~~~;-- 30896-l. 

KOOl (Method 8270) 
2-Chlorophenol, mg/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 

. Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw· 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg dw 
Benzo(a)pyrene, mg/kg dw 
Indeno(l,2,3-cd)pyrene, mg/kg dw 
Dibenzo(a,h)anthracene, mg/kg dw 
Carbazole, mg/kg dw 

•
ution factor 

---------------~---------

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.82 
0.77 
2.5 
1.7 
1.2 
4.1. 
1.0 

0.68 
ND 
ND 

1 

30896-2 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4.0 
2.7 
1.6 
5.9 
1.1 

0.66 
ND 

0.54 
1 

30896-3 

ND 
ND 
ND 
ND 
ND 

. ND 
ND 
ND 

0.66 
ND 
ND 

1.0 
0.79 
2.4 
1.7 
1.1 
4.1 
1.0 

0.85 
ND 

0.49 
1 

30896-4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.52 
ND 
ND 

0.80 
ND 
ND 
ND 
ND 

1 

Client 

30896-5 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.42 
0.36 
1.5 

0.93 
0.57 
2.2 

0.41 
ND 
ND 
ND 

1 

'-.h ... ~.,,,,..., fn,..<>tinn~ in S:.v:.nn:lh. GA • Mobile. AL • Tallahassee, FL • Deerfield Beach, FL 



L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30896 

Received: 27 FEB 91 

Project: Wilmington, NC 

Page 2 · 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED·BY 

J0896-l 
30896-2 
~0896-3 

\0896-4 
30896-5 

AHf;TER 

NTA-1 
NTA-2 
NTA-3 
NTA-4 

. NTA-5 

(I 
(I 
(I 
(I 
(I 

9329) 2-26-91 
9330) 2-26-91 
9331) 2-26-91 
9332) 2-26-91 
9333) 2-26-91 

30896-1 
liiP------------------------- ----------
Arsenic, mg/kg dw 
~hromium, mg/kg dw 
.::opper, mg/kg dw 
Percent Solids, % 

• 

11 
8.4 

72 
73 

----------

Client 

30896-2 30896-3 30896-4 30896-5 

---------- ---------- ---------- ----------
1.8 30 2.8 7.1 
3.8 15 5.1 4.7 
11 300 4.5 56 
75 76 83 82 

---------- ---------- ---------- ----------

'-J..~ .... ~,~" ,,,..,H,.."" in c::.,,,nn::oh ~A • Mobile. AL • Tallahassee. FL • Deerfield Beach, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30896 

Received: 27 FEB 91 

Project: Wilmington, NC 

Page 3 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

30896-6 
30896-7 
30896-8 
30896-9 

NTA-6 (# 9334) 2-26-91 
NTA-7 (# 9335) 2-26-91 
NTA-8 (I 9336) 2-26-91 
NTA-9 (I 9337) 2-26-91 

PARAMETER 

~-~~~~~~~-~;;~,-----------
2-Chlorophenol, mg/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg 
Benzo(a)pyrene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg 
Dibenzo(a,h)anthracene, mg/kg 
Carbazole, mg/kg dw 
Dilution factor 

• 

dw 

dw 
dw 

30896-6 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.44 
0.55 
1.3 

0.93 
0.47 

ND 
ND 
ND 
ND 
ND 

1 

30896-7 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.99 
ND 
ND 

1.1 
1.1 
1.7 
1.5 

0. 97 . 
1.7 

0. 77 
ND 
ND 

1.1 
1 

30896-8 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.48 
0.47 
0.95 
2.0 
1.7 
1.5 
2.9 
1.3 

0.58 
ND 

1.0 
1 

Client 

30896-9 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 

----------· 

'-'-~~-•~ .... , ,,...,...,.fi,n., in C:::>v:>nn::~h GA • Mobile. AL • Tallahassee, FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30896 

Received: 27 FEB 91 

Project: Wilmington, NC 

Page 4· 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

_0896-6 
30896-7 

0896-8 
0896-9 

NTA-6 (I 9334) 2-26-91 
NTA-7 (# 9335) 2-26-91 
NTA-8 (# 9336) 2-26-91 
NTA-9 (I 9337) 2-26-91 

PARAMETER •-------------------------
~ nic, mg{kg dw 
Chromium, mg/kg dw 
;opper, mg/kg dw 
!ercent Solids, % 

• 

----------

----------

30896-6 

----------
25 

4.3 
51 
82 

----------

Client 

30896-7 30896-8 30896-9 

---------- ---------- ----------
63 10 54 
13 5.9 8.9 

240 7.8 8.8 
62 78 82 

---------- ---------- ----------

'-L-~-·~ ... , t~,.-H,. ..... in ~:::ov:::onn::th (;A • Mobile. AL • Tallahassee, FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

T.OG NO SAMPLE DESCRIPTION. , LIQUID SAMPLES 

.... 0896-10 
30896-11 

'ARAMETER 

Rinse Blank (2-26-91) 
Field Blank (2-26-91) 

·•• (Method 8270) 
lorophenol, mg/1 

enol, mg/1 
2,4-Dimethylphenol, mg/1 
Trichlorophenols, mg/1 
p-Chloro-m-cresol, mg/1 
Tetrachlorophenols, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 
Acenaphthylene, mg/1 
Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b,k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(l,2,3-cd)pyrene, mg/1 
Dibenzo(a,h)anthracene, mg/1 
Carbazole, mg/1 
Dilution factor 

Arsenic, mg/1 
Chromium, mg/1 

~--------------------------

LOG NO: Sl-30896 

Received: 27 FEB 91 

Project: Wilmington, NC 

30896-10 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 
ND 
ND 

30896-11 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 
ND 
ND 

Page 5-

SAMPLED BY 

Client 

· · '- __ ., ___ '- c:- ... ., ...... ,..,h r..tJ • Mobile. AL • Tallahassee, FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352..0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30896 

Received: 27 FEB 91 

Project: Wilmington, NC 

Page 6 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 

30896-10 Rinse Blank (2-26-91) Client 
30896-11 Field Blank (2-26-91) 

PARAMETER 30896-10 30896-11 

~~~:-~:~=----------------- ----------
ND ND 

• 
' · '· - --·- -·· •- --•:~~- :~ c-.,.,.,~.,,.h t:J.'l • Mnhile. AL • Tallahassee, FL • Deerfield Beach, FL 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30896 

Received: 27 FEB 91 

Project: Wilmington, NC 

Page 7 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY 

30896-12 
30896-13 
30896-14 

Detection Limits - Soil Client 
Accuracy (mean % recovery) - Soil 
Precision (% RPD) - Soil 

PARAMETER 

•

1 (Method 8270) 
Chlorophenol, mg/kg dw 

Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, trig/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg 
Benzo(a)pyrene, mg/kg dw 
lndeno(1,2,3-cd)pyrene, mg/kg 
Dibenzo(a,h)anthracene, mg/kg 
Carbazole, mg/kg dw 

Arsenic, mg/kg dw 
Chromium, mg/kg dw 

• 

----------

dw 

dw 
dw 

----------

----------

----------

30896-12 

----------
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
1.7 
1.7 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
1.0 
1.0 

----------

30896-13 30896-14 

---------- ----------
87 % 15 % 
86 % 14 % 
91 % 19 % 
91 % 18 % 
91 % 19 % 

102 z 15 % 

43 % 12 % 
67 z 7.5 z 
87 z 15 % 
76 % 16 % 
85 % 15 % 
80 % 13 % 
80 % 13 % 

89 z 17 z 
70 z 11 % 
75 z 13 z 
77 z 18 z 
85 z 19 z 

102 % 15 % 
106 z 17 z 
115 z 11·z 
106 : 1.9 % 

82 4 2.4 z 
---------- ----------

I :lhnrr~tnrv lnr.atinns in Savannah. GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30896 

Received: 27 FEB 91 

Project: Wilmington, NC 

Page 8 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY 

30896-12 Detection Limits - Soil Client 
30896-13 
30896-14 

PARAMETER 

Accuracy (mean % recovery) - Soil 
Precision (% RPD) - Soil 

•
er, mg/kg dw 

-------------------------

• 

30896-12 30896-13 30896-14 

2.5 as z z.4·z 

'~...,~~ .. ~~m ,~,..,.,;,..."~ in <:::w~nn~h. GA • Mobile. AL • Tallahassee. FL • Deerfield Beach, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30896 

Received: 27 FEB 91 

Project: Wilmington, NC 

Page 9 

LOG NO SAMPLE DESCRIPTION , REPORT FOR LIQUID SAMPLES SAMPLED BY 

30896-15 Detection Limits Client 

PARAMETER 

K001 (Method 8270) 
2-Ch1orophenol, mg/1 

tlheno1, mg/1 
,4-Dimethy1pheno1, mg/1 
rich1oropheno1s, mg/1 

p-Ch1oro-m-creso1, mg/1 
Tetrach1oropheno1s, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 
Acenaphthy1ene, mg/1 
Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b,k)f1uoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenzo(a,h)anthracene, mg/1 
Carbazole, mg/1 

• 

30896-15 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.050 
0.050 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

Laboratory locations in Savannah, GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC . 

• 102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30896 

Received: 27 FEB 91 

Project: Wilmington, NC 

Page .10 

LOG NO SAMPLE DESCRIPTION , REPORT FOR LIQUID SAMPLES SAMPLED BY 

30896-16 Report Completion Date Client 

PARAMETER 

Date Reported 

• Methods: EPA SW-846 
ND - Not Detected 

J. W. Andrews, Ph. D.· 

• 

30896-16 

03.08.91 

Laboratory locations in Savannah, GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 



L.8bOii:1lUI y TaSI\ Vlder r .... u. rJ I .... .H.L. .. , .. QF ..... 081- ... Y F ..... ...;OF.u I dge-.1--1-

I ;.u (l' ;'tJ SA~E B~E I CONTAINER DESCRIPTION Project Number N c. o<=t cc·~ 

Project Location VJ ..: \ r"<" .. '"'Sh t"'\ ' .._,c... 

Laboratory 

Sampler(s)/Affiliation _e. :r-~~;.oas ( Gtf.M.) 
M I g~t::te:~L-c:tS' 'C:r ~.M\ 

·Date/Time 
SAMPLE IDENTITY Code Sampled Lab ID 

rJTA-\ /9~"l. .. ~ s· .Z.- 2.(. -<!1, I 
,-~1'10 

NIA-'2./ "'l~3C) 5 
'2...-'t.t.-'\\ 

,~,so 

NjA-~ I 13"nol s '2..- z..c.- ''J 
1'\':S..S 

NT"' A • 4/ 9 ~:H ... s 'Z.-'L~-~,, 
1'-li\.\C 

Nil-\ -:5/ 9 3~~ s 2....-z.~- ''I 
IS'\lCl 

NTA-C/ "l~~ 'l s 2..• ~(;-'\I 
•~·.lo 

N'T"A·1/ 9=.~s s 2.·l.<. -•i: I 
'c.·. o.S 

('J"T"1\-~/9 'l ~ ~ s 1..•1..G•'tl 
I c.·. o.S 

N'T"'A- 9(9 331 s 2 ·l.G ·'\I 
IG',~S 

~C';,-l L 
2.• '1.,(;; ... ,., 

I~\ '1S 

I-C.-I L 
-z.-'Z.G-0\ I 

1 S'~ '1$ 

30~C({p 

Sample Code: L = Liquid; S = Solid; A = Air 

I 
I 

l 

I 

·\ 

I 
\ 

,\ 

I 

I 

I 

I 

I 

\ 
\ 
\ 
l 
I 

\ I 
I I 

I 

' 

Total No. of Bottles/ 
Containers 

Relinquished b~·~E:"fL..,_~e._ Organization: ~...t'\.1.._.,· + M&Uc...,::c"'~ :J.- :2-6-"\l 19'.0'o 
1 \/' - ··- 5 \J.:.==; r 2 .., 9/ '? ·' 30 Received by: ,~ Organization: A VA N N Prf± LA 1\ r Date I ~.-11 Time 2 _ 

Relinquished by: ____________ Organization: ------------
Received by: Organization: Date I I Time _____ _ 

1 

TOTAL 

2 

z.. 

l~allntact? 
~NoN/A 

Seal Intact? 
Yes No N/A 

Special Instructions/Remarks:--------------------------------------------

Delivery Method: 0 In Person 0 Lab Courier 0 Other -··-··--·- .. . . .. ... . 

-
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912} 354-7858 • Fax (91_2} 352..0165 

Ms. Sandra Watson 
Southern Wood Piedmont 
P.O. Box 5477, I-85 and 
Spartanburg, SC 29304 

n lli @ ~ u \~ if 0;'")1 LOG NO: ., n . ·-----·------... . .. .. ··.l : i:; . 
fir.··· .:. Received: 
:; :: i : 

: ;. · .• : ~1AR t 3 ~~~~ 
(WI) . 
Sigsbee Rd.li r; ~~.--;:·~-::-·:·:··~--~-;····~·-·: ... :; 

l3 .. s.-~~~-~.~:..:~.: .. .:·.:=:-~.J 

Sl-30925 

28 FEB 91 

CC: Mark Radecke Project: Wilmington, NC 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , SOLID OR·SEMISOLID SAMPLES 

------~-~-----------------------------------------
·0925-1 

30925-2 
~0925-3 

i0925-4 
30925-5 

TWS-9B 
TWS-9A 
TWS-8B 
TWS-8A 
TWS-7B 

(I 

(I 
(I 
(# 
(I 

9349) 2-27-91 
9348) 2-27-91 
9347) 2-27-91. 
9346) 2-27-91 
9351) 2-27-91 

~:~~-------------------- 30925-1 

K001 (Method 8270) 
2-Chlorophenol, mg/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg 
Benzo(a)pyrene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg 
Dibenzo(a,h)anthracene, mg/kg 
Carbazole, mg/kg dw 
Dilution factor 

~-------------------------

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

dw ND 
ND 

dw ND 
dw ND 

ND 
1 

30925-2 30925-3 

---------- --------·--
ND NO 
ND ND 
ND NO 
ND ND 
ND ND 
ND NO 
NO ·NO 
ND ND 
ND ND 
ND NO 
ND NO 
ND NO 
ND NO 

1.3 NO 
0.89 NO 

ND NO 
2.0 ND 

ND ND 
NO NO 
ND NO 
NO NO 

1 1 

Page 1· 

SAMPLED BY 

Client 

----------------------
30925-4 30925-5 

---------- ----------
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

0.74 ND 
1.2 ND 
3.6 ND 
2.5 ND 
1.2 ND 
4.9 ND 

0.89 ND 
0.64 ND 

ND ND 
0.74 ND 

1 1 

'-'--·-·--· '---•:,..,. ... : .. -:.,..,.,.,.,,.,.,h ~.1 • Mobile. AL • Tallahassee. FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912} 354·7858 • Fax (912} 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee·Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30925 

Received: 28 FEB 91 

Project: Wilmington, NC 

Page 2 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES · SAMPLED BY 

30925-1 
30925-2 
30925-3 
30925-4 
30925-5 

TWS-9B 
TWS-9A 
TWS-8B 
TWS-8A 
TWS-7B 

(I 

(i 
(I 
(I 
(U 

9349) 2-27-91 
9348) 2-27-91 
9347) 2-27-91 
9346) 2-27-91 
9351) 2-27-91 

30925-1 ~TER 
--------~-------------- ----------

Arsenic, mg/kg dw ND 
Chromium, mg/kg dw 2.2 
Copper, mg/kg dw 4.4 
Percent Solids, z 80 

----------------------------- ----------

• 

Client 

30925-2 30925-3 30925-4 30925-5 

---------- ---------- ---------- ----------
ND ND 1.9 ND 

4.1 1.2 3.4 3.2 
3.3 ND 4.4 ND 

80 85 79 77 

---------- ---------- ---------- ----------

• -'-~·-·~~· •~~~H"'""" ;" ~.,.,.,nn:=~h ~.11 • Mobile. AL • Tallahassee, FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

LOG NO: Sl-30925 

Received: 28 FEB 91 

CC: Mark Radecke Project: Wilmington, NC 

REPORT OF RESULTS Page 3· 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

_0925-6 TWS-7A (# 9350) 2-27-91 Client 
30925-7 TWS-lOA (# 9344) 2-27-91 

0925-8 TWS-lOB (# 9345) 2-27-91 
0925-9 TWS-llA (# 9342) 2-27-91 

30925-10 TWS-llB (# 9343) 2-27-91 

~~~~~~-~~~~~~~~~~~~~~~~~-~~~~~~~~=~-~~~~~~~~=~-~~~~~~~~=~ 
KOOl (Method 8270) 

2-Chlorophenol, mg/kg dw ND ND ND 
Phenol, mg/kg dw ND ND ND 
2,4-Dimethylphenol, mg/kg dw ND ND ND 
Trichlorophenols, mg/kg dw ND ND ND 
p-Chloro-m-cresol, mg/kg dw ND ND ND 
Tetrachlorophenols, mg/kg dw ND 2.8 ND 
2,4-Dinitrophenol, mg/kg dw ND ND ·ND 
Pentachlorophenol, mg/kg dw ND ND ND 
Naphthalene, mg/kg dw ND 0.87 ND 
Acenaphthene, mg/kg.dw ND 0.93 2000 
Acenaphthylene, mg/kg dw 0.50 2.5 ND 
Phenanthrene, mg/kg dw 0.73 4.2 4000 
Anthracene, mg/kg dw 1.2 14 2200 
Fluoranthene, mg/kg dw 4.2 33 3700 
Chrysene, mg/kg dw 3.6 27 740 
Benzo(a)Anthracene, mg/kg dw 2.4 23 800 
Benzo(b,k)fluoranthene, mg/kg dw 7.4 60 690 
Benzo(a)pyrene, mg/kg dw 1.6 17 290 
Indeno(l,2,3-cd)pyrene, mg/kg dw 1.0 7.2 88 
Dibenzo(a,h)anthracene, mg/kg dt.r ND 2.4 ND 
Carbazole, mg/kg dw 0.90 3.4 390 
Dilution factor 1 5 200 

~------------------------- ----------

30925-9 30925-10 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.46 
0.43 
1.2 
4.9 
4.0 
2.9 
2.7 
1.6 

0.68 
ND 

0.93 
1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.43 
0.49 

ND 
1.0 

ND 
ND 
ND 
ND 

1 

·• • •·· '-- -••--- :- "-.. ----'"' ~.., • Mnhilt> M • Taffahassee. FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI} 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: ·Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30925 

Received: 28 FEB 91 

Project: Wilmington, NC 

Page 4 

LOG NO SAMPLE DESCRIPTION SOLID OR SEMISOLID SAMPLES SAMPLED BY 

30925-6 
30925-7 
30925-8 
30925-9 
30925-10 

TWS-7A (# 9350) 2-27-91 
TWS-10A (I 9344) 2-27-91 
TWS-10B (I 9345) 2-27-91 
TWS-11A (I 9342} 2-27-91 
TWS-11B (# 9343} 2-27-91 

Arsenic, mg/kg dw 
Chromium, mg/kg dw 
Copper, mg/kg dw 
Percent Solids, Z 

• 

2. 7 1.3 
5.3 2.7 
3.8 17 

75 80 

Client 

30925-9 30925-10 

6.1 31 2.2 
4. 2 11 3. 7 
110 15 ND 

50 78 79 

·•--- :_ "'-··----'"- ~~~ • Mrohife> Ill • Tal/ah::tssP.e. FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

102 LaRoche Avenue • Savannah. GA 31404 • (912) 354-7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30925 

Received: 28 FEB 91 

Project: Wilmington, NC 

Page 5· 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

30925-11 
30925-12 
30925-13 
30925-14 

TWS-12A (# 9338) 2-27-91 
TWS-12B (# 9339) 2-27-91 
TWS-13A (# 9340) 2-27-91 
TWS-13B (# 9341) 2-27-91 

~~~~--------------------~~-~Method 8270) 
2-Chlorophenol, mg/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg 
Benzo(a)pyrene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg 
Dibenzo(a,h)anthracene, mg/kg 
Carbazole, mg/kg dw 
Dilution factor •. -:-------------------------

----------

dw 

dw 
dw 

30925-11 30925-12 

---------- ----------
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
NO ND 
ND ND 
ND 42 
ND 19 
NO 12 
ND 30 
ND ND 
ND ND 
ND ND 
NO ND 

1 1 

Client 

30925-13 30925-14 

---------- ----------
ND ND 
NO NO 
ND ND 
ND ND 
ND ND 
NO ND 
ND ND 
ND ND 
NO ND 
ND ND 
NO ND 
ND ND 
NO ND 

0.66 ND 
NO ND 
ND NO 
ND ND 
ND ND 
ND ND 
NO ND 
NO ND 
1 1 

• '·- --•- -·· •-- -•:--- :- c--.. -~~-.h r-11 • Mnhift> AI • Taffahassee. FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30925 

Received: 28 FEB 91 

Project: Wilmington, NC 

Page 6 

Y,OG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

..J0925-11 
30925-12 
;0925-13 
;0925-14 

TWS-12A"(I 9338) 2-27-91 
TWS-12B (I 9339) 2-27-91 
TWS-13A (# 9340) 2~27-91 
TWS-13B (I 9341) 2-27-91 

~TER 

~-:-----------------------
Arsenic, mg/kg dw 
Ghromium, mg/kg dw 
::opper, mg/kg dw 
rercent Solids, Z 

• 

----------

----------

30925-11 30925-12 

---------- ----------
ND 1.6 

2.7 6.0 
ND 4.2 
92 87 

---------- ----------

Client 

30925-13 30925-14 

---------- ----------
1.8 ND 
5.2 1.8 

ND ND 
77 81 

---------- ----------

•- --·•--- •- "'-··~""",., r-11 • MnhifP M • Tallahassee. FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

LOG NO 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF· RESULTS' 

SAMPLE DESCRIPTION , LIQUID SAMPLES 

LOG NO: Sl-30925 

Received: 28 FEB 91 

Project: Wilmington, NC 

Page 7 

SAMPLED BY 
-------------·-------------------------------------

30925-15 
30925-16 

PARAMETER 

Rinse Blank (2-27-91) 
Field Blank (2-27-91) 

.. 

(Method 8270) 
hlorophenol, mg/1 
nol, mg/1 

2,4-Dimethylphenol, mg/1 
Trichlorophenols, mg/1 
p-Chloro-m-cresol, mg/1 
Tetrach1oropheno1s, mg/1 
2,4-Dinitropheno1, mg/1 
Pentachlorophenol, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 
Acenaphthy1ene, mg/1 
Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b,k)f1uoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(l,2,3-cd)pyrene, mg/1 
Dibenzo(a,h)anthracene, mg/1 
Carbazole, mg/1 
Dilution factor 

Arsenic, mg/1 
Chromium, mg/1 

~--------------------------

30925-15 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

· ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 
ND 
ND 

30925-16 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 
ND 
ND 

Client 

• · • • ••• • -· •- --•:~~- : .. C' ...... ,.,<>h r.11 • MohiiP.. AL • Tallahassee. FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352.()165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30925 

Received: 28 FEB 91 

Project: Wilmington, NC 

Page a· 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 

30925-15 Rinse Blank (2-27-91) Client 
30925-16 Field Blank (2-27-91) 

PARAMETER 30925-15 30925-16 

•

er, mg/1 

-------------------------
ND ND 

• 
• -'----·--·· •---•:,..~ ... :~ ~~"~"""h ~.1 • Mobile. AL • Tallahassee, FL • Deerfield Beach, FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352..()165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30925 

Received: 28 FEB 91 

Project: Wilmington, NC 

Page 9 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID· SAMPLED BY 

30925-17 
30925-18 
30925-19 

Detection Limits - Soil Client 
Accuracy (mean Z recovery) - Soil 
Precision (Z RPD) - Soil 

PARAMETER 

~~-{~~~~~~-~;;~~-----------
~Chlorophenol, mg/kg dw · 

Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthre~e, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 

dw. 

Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg 
Benzo(a)pyrene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg dw 
Dibenzo{a,h)anthracene, mg/kg dw 
Carbazole, mg/kg dw 

Arsenic, mg/kg dw 
Chromium, mg/kg dw 

~--------------------------

30925-17 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
1.7 
1.7 

0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0."33 
1.0 
1.0 

30925-18 

94 % 
89 % 
81 z 
87 % 

101 % 
111 z 

78 z 
26 z 
92 z 
79 % 
88 % 
87 z 
86 % 
98 % 
78 z 
81 z 
85 % 
90 % 

111% 
113 % 
123 z 
124 4 
101 % 

30925-19 

4.3 % 
5.1 z 

11 z 
4.6 z 
2.0 z 
0.9 z 
1.3 z 
7.7 % 
1.1 z 

0 z 
1.1 % 

2.3 z 
2.3 z 

0 % 
1.3 % 

0 % 
2.4 z 
4.4 z 
4.5 % 
3.5 % 
0.8 % 
8.5 % 

13 z 

'_ .... ___ • __ , •-~-•:~-~ :- c:: .. ,,.,.,""h r-11 • MnhifP. AL • Taflahassee. FL • Deerfield Beach. FL 



L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

- · 5102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30925 

Received: 28 FEB 91 

Project: Wilmington, NC 

Page 10 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY 

30925-17 Detection Limits - Soil Client 
30925-18 
30925-19 

PARAMETER 

Accuracy (mean % recovery) - Soil 
Precision (% RPD) - Soil 

•--------------------------
per, mg/kg dw 

• 

30925-17 30925-18 30925-19 

2.5 86 % 7. 0 

• - - •• · • • '- ,... _______ ,., ~ 11 • Unh1te> 111 • T:=tlf::th:J~~P.e. FL • Deerfield Beach. FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30925 

Received: 28 FEB 91 

Project: Wilmington, NC 

Page 1i 

T .OG NO SAMPLE DESCRIPTION , REPORT FOR LIQUID SAMPLES SAMPLED BY 

~0925-20 Detection Limits Client 

'ARAMETER 30925-20 

K001 (Method 8270) 
~hlorophenol, mg/1 0.010 

nol, mg/1 0.010 
, -Dimethylphenol, mg/1 0.010 

Trichlorophenols, mg/1 0.010 
p-Chloro-m-cresol, mg/1 0.010 
Tetrachloropheno1s, mg/1 0.010 
2,4-Dinitrophenol, mg/1 0.050 
Pentachlorophenol, mg/1 0 .• 050 
Naphthalene, mg/1 0.010 
Acenaphthene, mg/1 0.010 
Acenaphthylene, mg/1 0.010 
Phenanthrene, mg/1 0.010 
Anthracene, mg/1 0.010 
Fluoranthene, mg/1 0.010 
Chrysene, mg/1 0.010 
Benzo(a)Anthracene, mg/1 0.010 
Benzo(b,k)fluoranthene, mg/1 0.010 
Benzo(a)pyrene, mg/1 0.010 
Indeno(1,2,3-cd)pyrene, mg/1 0.010 
Dibenzo(a,h)anthracene, mg/1 0.010 
Carbazole, mg/1 0.010 

• 
Tallahassee. FL • Deerfield Beach. FL 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (9.12) 352..()165 

Ms. Sandra Watson 
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Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30925 

Received: 28 FEB 91 

Project: Wilmington, NC 

Page 12 

LOG NO SAMPLE DESCRIPTION , REPORT FOR LIQUID SAMPLES SAMPLED BY 

30925-21 Report Completion Date Client 

PARAMETER 30925-21 

Date Reported 03.07.91 

~-~~~~~i~~-~=~:~~~:~~-----

J. W. Andrews, Ph. D . 

• 
'..,h,...~.,+rom lnr<>finnc:: in .~;tv:mn;~h. GA • Mobile. AL • Tallahassee, FL • Deerfield Beach, FL 



3bor. , Tas~ er t\ '/I HA OF S~ fR OR 

r SAMPLE BOTILE /_CQNTAINER DESCRIPrtc)N 

Date/Time 
SAMPLE IDENTilY Code Sampled Lab 10 

J I 
. I I 

I I 

1 I 

r 1 
I 

Sample Code: L = Liquid; S = Solid; A = Air 

Relin~uished by~J~'3_'rl.J:.l''~JJ,_.c;,__ ___ Organization: G..r!tlvfl hf~ ..J.IJ7;//;;r ::LJ'Jt 
Recerved by: ~~M~-- Organization: SfH;f'ff.:J_ LAL..L>.LR_) __ 1 

__ 

Relinquished by:-·----------- Organization: ----------
Received by: Organization: 

Sf)ecial Instructions/Remarks: ........ _ .. ---····-- ·-· -·· .. ··- ...... _ .. _ .. ----------

Total No. of Sorties/ 
Containers 

~-~7- '}_/ /({ i D6 

Date J LJ-81 11 Time 9: t./C 

Date I J Time· ____ _ 

TOTAL 

.2 

/~ 

~I Intact? 
~NoN/A 

Seal Intact? 
Yes No N/A 

·---------------.. -------------~-=---r-7.---:-------------------
.~Common Carrier Eedf_r'a J ___ fj.j2£f5l_ Delivery Method: 0 In Person 0 Lab Courier 0 Other _______ _ 



-· 1 

'T& NC b HA OF ST f R :JR -. .. .. ..... & ,, J -3 or .... -. 1 as. ~.-er -· ... . -- '-- ... Je~-
,18,//;'n vi rm 

-- -
t! Srrvicc.1· 

Project Number N.c D90V~ l SAMPLE BOTTLE I CONTAINER DESCRIPTION I 

Project Location _k!;_/m.i f!J fo I?, N • C, ~~ ~ ~t, I (\ c. 

Labor~tory .5 '"e_tmntJ'ah 1-'cJb..s_ '·' ':(! {.) (}) 

Sampler(s)/AIIiliation _E_ .:te2~~Js.. {.Gi_/0) .;: 
\.J:I) 

' ' 0 

_{lL~c/4~ !!· 'V 0 
Q) ~ t *" Datemme ~ 

SAMPLE IDENTilY Code Sampled lab 10 r::- TOTAL 

Tlt!S ·-t 6fJ/93.Jfq s ~~'~J I I ;< 
lnu~ ~)A s;9Jtf~ c:; ~~f:;J' \ I ::t_ 

Tws ·llr'I/1JJfQ c· ~:~6·~{ I I ~ 
ITWS··t/,1/9~ 1/ { c; :; ;~·\l.' J I ~ 
1Iw5 J.1fJI93"1fl ~ I"- •1 ~"'·~I ( I :J 
Tv-'>- ·!:JI.J/93.~ 1 .s ~;~?a 91 • I I a 

[TtJ5 . 1~171 ~ j t/ tJ .< ~~-5.~ /\ =JI } I ::1 
ITivs_ ·/M/93 4/ .< -~ : ;.2~?; '} ' I I :;t 

j:'p, 2 L o.,-~,~1~' ' I ~ 
'R. 8·.? '- -a.,-;b·J! l I d. 

'Qoq2.5' 

Sample Code: L = Liquid; S = Solid; A = Air Total No. of Bellies/ 
;)_() Containers 

Relinquished~ ·;s1;fhs Organization: T,.er;:)l:' Af.t~ 'f 7TJ; II&: 1/.1'". ;;;, · ;;n - 11 t?:tJ(} 
l@~tacr? 

Received by: . _ \fl.- ......., Organization: SA\)W v·'"' LA-R~ Date vI ?it q I Time 9!t./J: o N/A 

Relinquished by: Organization: Seal lntacr? 
Received by: Organization: Date l l Time Yes No N/A 

Special Instructions/Remarks: __________ ~-----------.....:....----------,---

Delivery Method: 0 In Person !&(common Carrier Fetlerc? _L_~(21tSJ 0 Lab Courier 0 Other-------
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L SAVANNAH LABORATORIES 
.& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

LOG NO: S1-30948 

Received: 01 MAR 91 

CC: Mark Radecke Project: Wilmington, NC 

REPORT OF RESULTS Page 1 

>G NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

30948-1 TWS-6A (# 9352) 2-28-91 Client 
)948-2 TWS-6B (I 9353) 2-28-91 
)948-3 TWS-5A (# 9354) 2-28-91 

30948-4 TWS-5B (# 9355) 2-28-91 
~0948-5 TWS-4A (# 9356} 2-28-91 

~~~~~-- ---------------------;~~~~=~----;~~~~=;----;~~~~=; 30948-4 30948-5 

----------------------------- ---------- ---------- ---------- ---------- ----------
)01 (Method 8270) 
1-Chlorophenol, mg/kg dw ND ND NO NO NO 
Phenol, mg/kg dw NO NO NO ND NO 
2,4-Dimethylphenol, mg/kg dw NO ND ND NO ND 
rrichlorophenols, mg/kg dw NO NO NO ND ND 
p-Chloro-m-cresol, mg/kg dw NO NO NO NO ND 
Tetrachlorophenols, mg/kg dw ND ND NO ND NO 
2,4-Dinitrophenol, mg/kg dw ND ND NO ND ND 
Pentachlorophenol, mg/kg dw ND NO ND ND ND 
Naphthalene, mg/kg dw NO NO ND NO NO 
Acenaphthene, mg/kg dw ND NO ND NO ND 
Acenaphthylene, mg/kg dw 0.66 NO NO ND 0.48 
Phenanthrene, mg/kg dw 2.4 NO 0.64 NO 0.75 
Anthracene, mg/kg dw 2.3 ND 1.1 ND 1.4 
Fluoranthene, mg/kg dw 16 NO 1.2 ND 5.9 
Chrysene, mg/kg dw 8.1 ND 0.95 NO 4.8 
Benzo(a)Anthracene, mg/kg dw 5.0 NO 0.88 NO 2.6 
Benzo(b,k)fluoranthene, mg/kg dw 13 NO 0.73 NO 8.2 
Benzo(a)pyrene, mg/kg dw 3.5 NO 0.58 ND 1.4 
Indeno(1,2.3-cd)pyrene, rng/kg dw 1.9 NO IlL' IJO 0.63 
Oibenzo(a,h)anthracene, mg/kg dw 0.49 ND Jl[• •m NO 
Carbazole, mg/kg dw 1.8 ND IlL' IJD 1.0 
.tion factor 1 1 1 1 1 

------------------------ ---------- ---------- ---------- ---------- ----------

'-'--~-·-~· ,,..,..,,;,....,,.. : ... c:;:,,.,nn::>h t::A • Mobile. AL • Tallahassee. FL • Deerfield Beach, FL 
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& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

LOG NO: S1-30948 

Received: 01 MAR 91 

Project: Wilmington, NC 

REPORT OF RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

30948-1 
30948-2 
30948-3 
30948-4 
30948-5 

TWS-6A 
TWS-6B 
TWS-5A 
TWS-5B 
TWS-4A 

(I 
(I 
(I 
(I 
(I 

9352) 2-28-91 
9353) 2-28-91 
9354) 2-28-91 
9355) 2-28-91 
9356) 2-28-91 

~~:~~;,;;-~~-------~----
30948-1 

8.7 
13 

7.2 
83 

~hromium, mg/kg dw 
:opper, mg/kg dw 
Percent Solids, % 

• 

30948-2 30948-3 

6.1 41 
27 . 19 

3.9 71 
55 70 

30948-4 

1.6 
4.1 

ND 
79 

Client 

30948-5 

26 
8.4 
7.3 

74 

Laboratory locations in Savannah, GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

102 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352.0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Hark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30948 

Received: 01 MAR 91 

Project: Wilmington, NC 

Page ·3 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

30948-6 
30948-7 
30948-8 
30948-9 
30948-10 

TWS-4B 
TWS-3A 
TWS-3B 
TWS-2A 
TWS-2B 

(I 
(I 
(I 
(# 
(I 

9357) 2-28-91 
9358) 2-28-91 
9359) 2-28-91 
9360) 2-28-91 
9361) 2-28-91 

~~==~--------------------
30948-6 

~1 (Method 8270) 
2-Chlorophenol, mg/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg 
Benzo(a)pyrene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg 
Dibenzo(a,h)anthracene, mg/kg 
Carbazole, mg/kg dw 
Dilution factor 

411f--------------------------

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.95 
ND 
ND 

dw ND 
ND 

dw ND 
dw ND 

ND 
1 

30948-7 

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.60 
0.75 
1.7 
3.9 
3.2 
1.7 
7.0 
1.4 

0.84 
ND 

0.77 
1 

Client 

30948-8 30948-9 30948-10 

---------- ---------- ----------
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
47 ND ND 
ND ND ND 

220 ND ND 
51 0.68 ND 

150 3.4 1.0 
13 3.5 0.73 
17 2.2 0.66 
20 6.7 ND 
ND 1.3 ND 
ND 0.53 ND 
rm UD ND 
liD IW ND 
10 1 1 

Laboratory locations in Savannah, GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30948 

Received: 01 MAR 91 

Project: Wilmington, NC 

Page 4 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

----------- -------------------------------------------------- ----------------------
30948-6 
30948-7 
30948-8 
30948-9 
30948-10 

~TER 

TWS-4B 
TWS-3A 
TWS-3B 
TWS-2A 
TWS-2B 

(# 9357) 2-28-91 
(I 9358) 2-28-91 
(I 9359) 2-28-91 
(I 9360) 2-28-91 
(I 9361) 2-28-91 

30948-6 

~------------------------- ----------
Arsenic, mg/kg dw 
~hromium, mg/kg dw 
~opper, mg/kg dw 
Percent Solids, % 

• 

13 
29 
16 
56 

----------

Client 

30948-7 30948-8 30948-9 30948-10 

---------- ---------- ---------- ----------
13 4.3 6.4 3.5 

7.0 3.8 8.8 6.1 
8.2 ND ND ND 

72 72 71 55 

---------- ---------- ---------- ----------

Laboratory locations in Savannah, GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 
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Ms. Sandra Watson 
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CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30948 

Received: 01 MAR 91 

Project: Wilmington, NC 

Page 7 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 

30948-16 Rinse Blank (2-28-91) Client 
30948-17 Field Blank (2-28-91) 

PARAMETER 30948-16 30948-17 

K001 (Method 8270) 

•
Chlorophenol, mg/1 
enol, mg/1 

2,4-Dimethylphenol, mg/1 
Trichloropheno1s, mg/1 
p-Chloro-m-cresol, mg/1 
Tetrachlorophenols, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1 
Naphthalene, mg/1 
Acenaphthene, mg/1 
Acenaphthylene, mg/1 
Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b,k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenzo(a,h)anthracene, mg/1 
Carbazole, mg/1 
Dilution factor 

Arsenic, mg/1 
Chromium, mg/1 

• ---------- ----------

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
NO 
NO 

1 
IJ[I 
Jl[• 

----------

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
NO 
ND 

1 
liD 

liD 

-· -------- ----------

Laboratorv locations in Savannah. GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 
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Ms. Sandra Watson 
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Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30948 

Received: 01 MAR 91 

Project: Wilmington, NC 

Page 8 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES SAMPLED BY 

30948-16 Rinse Blank (2-28-91) Client 
30948-17 Field Blank (2-28-91) 

PARAMETER 30948-16 30948-17 

Copper, mg/1 ND ND 

~--------------------------

~ 

Laboratory locations in Savannah, GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 
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& ENVIRONMENTAL SERVICES, INC. 
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Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30948 

Received: 01 MAR 91 

Project: Wilmington, NC 

Page 9 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY 

30948-18 Detection Limits - Soil Client 
30948-19 
30948-20 

Accuracy (mean % recovery) - Soil 
Precision (% RPD) - Soil 

PARAMETER 

----------------------------- ---------- ----------
~ (Method 8270) 

Chlorophenol, mg/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols; mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg dw 
Benzo(a)pyrene, mg/kg dw 
Indeno(l,2,3-cd)pyrene, mg/kg dw 
Dibenzo(a,h)anthracene, mg/kg dw 
Carbazole, mg/kg dw 

Arsenic, mg/kg dw 
Chromium, mg/kg dw 

----------------------------- ---------- ----------• 

30948-18 30948-19 30948-20 

---------- ---------- ----------
0.33 101 % 1.0 % 
0.33 85 % 5.2 % 
0.33 57 % 18 % 
0.33 64 z 7.8 % 
0.33 88 % 2.3 z 
0.33 76 z 7.9 z 
1.7 79 % 10 z 
1.7 93 z 14 z 

0.33 91 z 1.1 z 
0.33 89 % 2.2 z 
0.33 107 % 1.9 z 
0.33 89 z 2.2 z 
0.33 84 z 7.1 % 
0.33 89 % 4.5 % 
0.33 72 % 1.4 % 
0.33 80 % 3.8 % 
0.33 76 z 3.9 z 
0.33 84 z 1.2 % 
0.33 90 z 1.1 z 
0.33 84 % 13 z 
0.33 93 % 7.2 % 
1.0 Ill ;. 5.4 z 
1.0 11~ 

. 0.84 % • 
---------- -· -------- ----------

'-.h,.,,.<>,,.,,., ,,.,,..::ofinn~ in .~:w:mn::~h. GA • Mobile. AL • Tallahassee, FL • Deerfield Beach, FL 
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Ms. Sandra Watson 
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CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30948 

Received: 01 MAR 91 

Project: Wilmington, NC 

Page 10 

T.OG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID SAMPLED BY 

~0948-18 Detection Limits - Soil Client 
30948-19 Accuracy (mean % recovery) - Soil 

0948-20 Precision (% RPD) - Soil 

PARAMETER 30948-18 30948-19 30948-20 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 2.5 117 z 2.6 z 

• 
I -1-.---·-~ .. ,,..,..,fi,...n.- rn ~ .. ,,nn:>h r.:il • Mohile. AL • Tallahassee, FL • Deerfield Beach, FL 
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Ms. Sandra Watson 
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P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30948 

Received: 01 MAR 91 

Project: Wilmington, NC 

Page 11 

LOG NO SAMPLE DESCRIPTION , REPORT FOR LIQUID SAMPLES SAMPLED BY 

~0948-21 Detection Limits - Liquid Client 

----------- -------------------------------------------------- ----------------------
?ARAMETER 

K001 (Method 8270) 
2-Chlor~phenol, mg/1 

•
nol, mg/1 

, -Dimethylphenol, mg/1 
Trichloropheno1s, mg/1 
p-Chloro-m-cresol, mg/1 
Tetrachlorophenols, mg/1 
2,4-Dinitrophenol, mg/1 
Pentachlorophenol, mg/1. 
Naphthalene, mg/1 
Acenaphthene, mg/1 
Acenaphthylene, mg/1 
Phenanthrene, mg/1 
Anthracene, mg/1 
Fluoranthene, mg/1 
Chrysene, mg/1 
Benzo(a)Anthracene, mg/1 
Benzo(b,k)fluoranthene, mg/1 
Benzo(a)pyrene, mg/1 
Indeno(1,2,3-cd)pyrene, mg/1 
Dibenzo(a,h)anthracene, mg/1 
Carbazole, mg/1 

Arsenic, mg/1 
Chromium, mg/1 
Copper, mg/1 

• 

30948-21 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.050 
0.050 
0.010 
0.010 
0. 0'10 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.0~5 

',,,.,,..,,,.,n, ln~:=~tinns in Sav;mnah. GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 
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Page 12 

LOG NO SAMPLE DESCRIPTION , REPORT FOR LIQUID SAMPLES SAMPLED BY 

30948-22 Report Completion Date Client 

?ARAMETER 30948-22 

Date Reported 03.13.91. 

•-----~~~~~~~~-~;~-~~=~~~-----ND - Not Detected 

J. W. Andrews, Ph. D • 

• 
'..,~,,..,., 1""' ,,,...,,;,..,"., in ~,v,nn:.h r.:.ll • Mobile. AL • Tallahassee. FL • Deerfield Beach, FL 
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Sample Code: L = Liquid; S · = Solid; A = Air 

Relinquished by: Organization: __..;.. ________ _ 
Received by: Organization: 

Special Instructions/Remarks: ~~ . ,_/ 
__ J_Q!)_j.L)_tJ.ca.a~-!XiurJJE/JLULbed 

Delivery Method: 0 In Person 

Tolal No. of Bottles/ 
Containers 

2- - '/ /9J08 
Date '31 f (lfTime Cf::¥_r-

Date Time 

Seal Intact? 
Yes No N/A 

Seal Intact? 
Yes No N/A 

0 Lab Courier 0 Other---=~---
srF.clf'Y 

-



fr' ... ' ·ul'ir uta/ · ices 

Project Number .C ... OS/.12.~'---
Project Location Jd_; /d) i f}jitJO; Ale 
Laboratory~~ 'QY.J~2._ 
Sampler(s)/Aifiliation £_:SaOJ~~ 

W'PLE mLE /CoNTAINER" oEsrnPTi6N ____ --
·;.,v 

i!L_f?cde~Kd.f;dff;) 
Date/Time 

SAMPLE IDENTilY Code Sampled Lab 10 

r 
I I 

I nr JJ ... 7/93 bb I I 

Sample Code: L = Liquid; S = Solid; A = Air 

l' d' 
f 

{1\.,.) ,v 

I I 
l- I 

~v 

~ 

. 
• 

Total No. of Bottles/ 
Containers 

Relinquished by: 71~._~oJ2..5 Organization: ~ r~oh-lt, ~rf} i ) kr Tnc_, ~ - ~ ~ ·CjJ 7 9 fDO 
Received by: -fjA ~~-~"'.A~~ Organization: ,5"__/J.(tl''-J "t...A-It\"

7 
Date.J tl t91Time q.·~ 

Relinquished by:--------- Organization: ----------
Received by: Organization: Date I I Time 9 

TOTAL 

-~ 
2 
:2 . 
~ 
~ 

/{) 
Seal Intact? 

Yes No N/A 

Seal Intact? 
Yes No N/A 

Special Instructions/Remarks: -----:--------:---,-----::::;:--r-----------------------
_b:_b_g._LQ_u_n_d:eL_Stiui:Jlecn_u)C2.CJ fifrdLiii'.l...J-,atb------'-----------

Delivery Method: 0 In Person 0 Lab Courier 0 Other-------
srecrFY 

~~""""' !.lO m~r, 

-
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CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30966 

Received: 02 MAR 91 

Project: NC09003 Wilmington 

Page 1 . 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

0966-1 
30966-2 
30966-3 

0966-4 
-0966-5 

NTB-2 
NTB-5 
NTB-1 
NTB-4 
NTB-8 

(# 
(I 
(# 
(I 
(# 

9367) 3-1-91 
9368) 3-1-91 
9370) 3-1-91 
9369) 3-1-91 
9371) 3-1-91 

30966-1 
~=~~--------------------K~(Method 8270) 

----------
2-Chlorophenol, mg/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg 
Benzo(a)pyrene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg 
Dibenzo(a,h)anthracene, mg/kg 
Carbazole, mg/kg dw 
Dilution factor 

lilt-------------------------

ND 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 

1.0 
3.7 
1.3 

0.74 
0.56 

dw 1.0 
ND 

dw NO 
dw NO 

2.2 
1 

----------

Client 

30966-2 30966-3 30966-4 30966-5 

---------- ---------- ---------- ----------
ND ND ND ND 
ND ND NO ND 
ND ND ND ND 
ND ND ND ND 
ND ND NO ND 
ND ND NO ND 
ND ND NO ND 
ND ND ND NO 
ND 0.93 ND NO 
ND ND ND ND 
ND 1.6 ND ND 
ND 2.0 54 ND 
ND 7.6 84 NO 

0.70 7.5 97 0.68 
0.49 4.6 52 0.79 

ND 3.1 25 NO 
ND 11 50 1.2 
ND 4.3 17 ND 
ND 3.8 NO NO 
ND 1.3 NO ND 
NO 1.6 11 NO 

1 1 20 1 

---------- ---------- ---------- ----------

Laboratory locations in Savannah, GA • Moblle, AL • Tallahassee, FL • Deerfield Beach, FL 
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CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30966 

Received: 02 MAR 91 

Project: NC09003 Wilmington 

Page 2 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

30966-1 
30966-2 
30966-3 
30966-4 
30966-5 

~TER 

NTB-2 (# 9367) 3-1-91 
NTB-5 (# 9368) 3-1-91 
NTB-1 (# 9370) 3-1-91 
NTB-4 (I 9369) 3-1-91 
NTB-8 (# 9371) 3-1-91 

30966-1 

~-:----------------------- ----------
Arsenic, mg/kg dw 
Chromium, mg/kg dw 
Copper, mg/kg dw 
Percent Solids, Z 

•• 

ND 
1.8 

ND 
91 

----------

30966-2 

----------
1.8 
3.2 
3.9 

78 

----------

Client 

30966-3 30966-4 30966-5 

---------- ---------- ----------
7.0 1.7 5.3 
8.0 2.9 5.6 

30 9.7 90 
68 87 78 

---------- ---------- ----------

Laboratory locations In Savannah, GA • Mobile, AL • · Tallahassee, FL • Deerfield Beach, Fl.. 
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CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: Sl-30966 

Received: 02 MAR 91 

Project: NC09003 Wilmington 

Page .3 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

30966-6 
30966-7 
30966-8 
30966-9 
30966-10 

NTB-9 (# 9372) 3-1-91 
NTB-10 (# 9374) 3-1-91 
NTB-11 (# 9373) 3-1-91 
NTB-12 (# 9375) 3-1-91 
NTB-13 (# 9376) 3-1-91 

411t~~~~h~d-;;;~)-----------
30966-6 

2-Chlorophenol, mg/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg dw 
Benzo(a)pyrene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg dw 
Dibenzo(a,h)anthracene, mg/kg dw 
Carbazole, mg/kg dw 
Dilution factor 

~--------------------------

ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

1.0 
1.2 

ND 
2.0 

ND 
ND 
ND 
NO 

1 

30966-7 

NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

3.0 
1.3 
5.8 
4.5 
3.1 
5.5 
1.2 

0.57 
NO 

0.51 
1 

30966-8 

--~-------

ND 
ND 
ND 
ND 
ND 
ND 
ND 

"NO 
ND 
ND 
ND 
ND 

.:• ND 

0.63 
0.76 
0.50 
1.7 

ND 
ND 
ND 
ND 

1 

Client 

30966-9 30966-10 

ND NO 
ND ND 
ND ND 
ND ND 
ND NO 
ND ND 
ND NO 
ND ND 
ND NO 
ND ND 
ND ND 
ND ND 
ND NO 

0.58 0.86 
0.59. 0.93 

ND 0.69 
1.2 1.3 

ND ND 
ND NO 
ND ND 
ND NO 

1 1 

Laboratory locations In Savannah, GA • Mobile, AL • Tallahassee, FL • Deerfield BeliCh, R. 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30966 

Received: 02 MAR 91 

Project: NC09003 Wilmington 

Page 4 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

: •966-6 NTB-9 (I 93 72) 3-1-91 Client 
~u966-7 NTB-10 (# 9374) 3-1-91 
30966-8 NTB-11 (# 9373) 3-1-91 
: •966-9 NTB-12 (I 93 75) 3-1-91 
: •966-10 NTB-13 (I 93 76) 3-1-91 

:~~=~--------------------
30966-6 

Arsenic, mg/kg dw 
r~romium, mg/kg dw 
• •pper, mg/kg dw 
r~rcent Solids, % 

• 

----------
12 

5.7 
130 

71 

----------

30966-7 

----------
4.7 
2.2 
8.6 

71 

----------

30966-8 30966-9 30966-10 

---------- ---------- ----------
8.1 3.2 13 
4.6 1.4 22 

81 3.1 20 
89 72 51 

---------- ---------- ----------

Laboratory locations in Savannah, GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, R. 



LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: S1-30966 

Received: 02 MAR 91 

Project: NC09003 Wilmington 

Page 7 

LOG NO SAMPLE DESCRIPTION , REPORT FOR LIQUID SAMPLES SAMPLED BY 

. 1966-14 Report Completion Date Client 

PARAMETER 

lte Reported 

Methods: EPA SW-846 
~ND a Not Detected 

• W. Andrews, Ph. D. 

~ 

30966-14 

03.20.91 

Laboratory locations In Savannah, GA • Mobile, AL • Tallahassee, FL • Oe«fleld Beach, R. 
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L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

02 LaRoche Avenue • Savannah, GA 31404 • (912) 354·7858 • Fax (912) 352-0165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

CC: Mark Radecke 

REPORT OF RESULTS 

LOG NO: 51-30948 

Received: 01 MAR 91 

Project: Wilmington, NC 

Page 5 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES SAMPLED BY 

30948-11 TWS-1A (# 9362) 2-28-91 Client 
30948-12 TWS-1B (# 9363) 2-28-91 
30948-13 NTB-3 (# 9364) 2-28-91 
30948-14 NTB-6 (I 9365) 2-28-91 
30948-15 NTB-7 (# 9366) 2-28-91 

~:=~--------------------
30948-11 

K001 (Method 8270) 
2-Chlorophenol, mg/kg dw 
Phenol, mg/kg dw 
2,4-Dimethylphenol, mg/kg dw 
Trichlorophenols, mg/kg dw 
p-Chloro-m-cresol, mg/kg dw 
Tetrachlorophenols, mg/kg dw 
2,4-Dinitrophenol, mg/kg dw 
Pentachlorophenol, mg/kg dw 
Naphthalene, mg/kg dw 
Acenaphthene, mg/kg dw 
Acenaphthylene, mg/kg dw 
Phenanthrene, mg/kg dw 
Anthracene, mg/kg dw 
Fluoranthene, mg/kg dw 
Chrysene, mg/kg dw 
Benzo(a)Anthracene, mg/kg dw 
Benzo(b,k)fluoranthene, mg/kg 
Benzo(a)pyrene, mg/kg dw 
Indeno(1,2,3-cd)pyrene, mg/kg 
Dibenzo(a,h)anthracene, mg/kg 
Carbazole, mg/kg dw 
Dilution factor 

~--------------------------

----------
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
13 
36 
25 

8.0 
6.2 

dw 12 
5.1 

dw ND 
dw ND 

7.1 
10 

----------

30948-12 

----------
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
ND 
ND 

1 

----------

30948-13 30948-14 30948-15 . 

---------- ---------- ----------
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND NO 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

0.39 "0.91 0.83 
0.40 0.82 0.75 

ND 0.38 ND 
0.45 1.7 1.5 

ND 0.39 ND 
ND ND NO 
IJD no NO 
(I [I liD ND 

1 1 1 
---------- --·-------- ----------

t:~hnmfnrv locations in Savannah. GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC • 

• 102 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-Q165 

Ms. Sandra Watson 
Southern Wood Piedmont (WI) 
P.O. Box 5477, I-85 and Sigsbee Rd. 
Spartanburg, SC 29304 

·LOG NO: S1-30948 

Received: 01 MAR 91 

CC: Mark Radecke Project: Wilmington, NC 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

30948-11 
30948-12 
30948-13 
30948-14 
30948-15 

TWS-1A (# 9362) 2-28-91 
TWS-1B (# 9363) 2-28-91 
NTB-3 (# 9364) 2-28-91 
NTB-6 (# 9365) 2-28-91 
NTB-7 (# 9366) 2-28-91 

~TER 30948-11 

~--------------------------
Arsenic, mg/kg dw 
Chromium, mg/kg dw 
Copper, mg/kg dw 
Percent Solids, % 

• 

----------
6.8 
6.5 

88 
89 

----------

30948-12 30948-13 

---------- ----------
2.0 4.8 
4.8 9.1 
12 4.3 
79 88 

---------- ----------

Page 6 

SAMPLED BY 

Client 

30948-14 30948-15 

---------- ----------
5.0 9.4 
2.3 2.7 

11 2.8 
87 79 

---------- ----------

Laboratory locations in Savannah, GA • Mobile, AL • Tallahassee, FL • Deerfield Beach, FL 
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