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PHASE II GROUND WATER QUALITY ASSESS.MENT 
SOUTHERN WOOD PIEDMONT 

WILMINGTON, NORTH CAROLINA FACn.ITY 

1.0 BACKGROUND 

The Southern Wood Piedmont (SWP) Wilmington, North Carolina facility is located within the 
city limits in an industrialized area adjacent to the eastern bank of the Cape Fear River (Figure 
1). Access to the site may be achieved by traveling north on Highway 17 to Wilmington. Once 
in Wilmington, Front Street should be taken to the south until Greenfield Street is encountered. 
Greenfield Street deadends to the west onto the SWP facility. 

The SWP facility is bounded to the north by Hess Fuel Tank Farms and to the south by 
Greenfield Creek. Immediately adjacent to Greenfield Creek, on the opposite bank, is the 
Pactank, Inc. Tank Farm. Residential areas are located to the east of the facility and the Cape 
Fear River is located to the west. 

The facility is situated on approximately 50.92 acres. The southern 6. 7 acres of the site is 
leased to SWP by the North Carolina Ports Authority and the northern 44.22 acres of the site 
by the City of Wilmington. Roughly 9.07 acres of the property is covered with water. 

1.1 Site History 

Wood preserving operations were conducted at the site between 1932 and 1983 by SWP and its 
predecessors. In 1932 the North State Company leased the property previously operated by 
Liberty Shipyards. Taylor Colquitt Company acquired the property in 1935 to treat pilings and 
poles with creosote. In 1964, Taylor Colquitt Company changed names to Taylor Piedmont. 
International Telephone & Telegraph {ITT) purchased Taylor Piedmont in 1969. Early in 1971, 
liT changed the company name to Southern Wood Piedmont. Southern Wood Piedmont 
operated the wood preserving facility until1983. At this time wood treating operations ceased 
and closure operations commenced at the facility. 

The wood preservatives used during plant operations included creosote coal tar, 
pentachlorophenol (PCP), and copper, chromate, and arsenate (CCA). Creosote was used 
throughout wood preserving operations, whereas, CCA treatment was added by SWP in the early 
1970's followed by pentachlorophenol in the late 1970's. 

2.0 PREVIOUS SITE ACTIVITIES 

2.1 Landfarm Operation 

In voluntary cooperation with the North. Carolina Department of Human Resources, Solid and 
Hazardous Waste Management Branch, SWP operated a landfarm to treat soil containing wood 
preserving constituents. Following the removal of the existing railroad spurs and plant buildings 
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at the facility, a 5-acre area was bermed for landfarm operations. The landfarm is located on 
a previous treated pole storage area where low levels of wood preservative residuals are present 
in the soil. 

Soil stained with wood preserving constituents excavated from a covered sludge ditch, track 
areas, and the wood treating areas were landfarmed between 1984 and 1991. Landfarm treatment 
included the placement of influenced soil in 2-inch lifts on the landfarm. Each lift was treated 
by adding irrigation water, 10-10-10 fertilizer, and chicken and turkey manure to promote 
microbial growth and wood preserving constituent degradation. 

2.2 Landfann Ground Water Monitoring 

In September, 1985, Law Environmental Services (LES) installed four ground water monitoring 
wells around the limits of the landfarm and designated these monitoring wells as MW-6 through 
MW-9. The soil boring logs from the LES report indicated that the site is underlain primarily 
by fme to medium sands with a peat located beneath the sand. Each well was installed to an 
approximate depth of 20 feet below land surface such that the upper portion of the screen 
bracketed the contact between the fine to medium upper sands and the underlying peat unit. 

In order to evaluate the direction of ground water flow within the uppermost aquifer LES 
collected water table elevations from 8 of the existing monitoring wells and the Cape Fear River 
at the facility. Based on this data, interpreted by LES, ground water flow around the limits of 
the landfarm appeared to be northwest, west, and southwest toward the Cape Fear River. 

Hydraulic conductivity testing was also conducted by LES on monitoring wells MW-6 through 
MW-9. Horizontal hydraulic conductivity values ranged from 3 x 10·5 em/sec to 1 x 1Q-6 
em/sec, which is typical of silty sediments (the peat at the facility is comparable in hydraulic 
conductivity to silty sediments). Also, the average ground water flow velocity was evaluated 
to be 0.10 feet per year for the screened well interval. 

Additional information on the ground water monitoring in the landfarm area can be found in the 
Law Environmental Services report entitled: MONITORING WELL INSTALLATIONS AND 
HYDROGEOLOGIC REPORT dated November 27, 1985. . 

2.3 Wood Storage Area Soil Sampling 

Between February 26 and March 1, 1991, Geraghty & Miller, Inc. completed 92 soil borings 
and collected 48 soil samples from treated and non-treated wood storage areas at the facility. 
Each of the soil borings were completed to a depth of 18-inches below land surface and visually 
assessed for the degree of staining and odor. Randomly selected soil boring locations were 
sampled for select semi-volatile organic constituents and the metals, arsenic, chromium, and 
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copper at depth intervals ofO- to 6-inches and 12- to 18-inches below land surface. A summary 
of the results of this investigation can be found in the letter report submitted to SWP on June 
17, 1992 entitled: WILMINGTON. NORTH CAROLINA SOIL SAMPLING 
INVESTIGATION. 

2.4 Phase I Ground Water Quality Assessment 

During February 1992, ETE, Inc. initiated field activities directed at characterizing the site 
hydrogeology and evaluating potential ground water degradation associated with past wood 
preserving activities at the site. Activities completed during the Phase I ground water quality 
assessment included monitoring well installation, visual soil quality, lithologic interpretation, 
ground water flow/tidal influence evaluation, and ground water sampling. 

2.4.1 Monitoring Well Installation 

ETE, Inc. installed 13 ground water monitoring wells within the upper aquifer at the facility 
during the Phase I ground water quality assessment. Five of these monitoring wells (B2, B3, 
B4, B5, and B6) were installed as temporary monitoring wells to aid in the ground water flow 
and quality interpretation. The remaining 8 monitoring wells (MW-10 through MW-17) were 
installed into the upper aquifer beneath the site. Monitoring well MW-14 bracketed the contact 
between the upper sand and the underlying peat, whereas, the other monitoring wells were 
installed to bracket the water table. The temporary monitoring wells were installed such that 
the base of the screen rested on top of the peat. 

2.4.2 Visual Soil Quality 

During installation of the monitoring wells, a record was maintained of visually stained 
sediments. Soils encountered in boreholes B2, B3, B5, B6, and MW-10 appear to have no 
visual wood preserving or diesel fuel staining. 

Soil samples from boreholes B4, MW-11, MW-12, MW-13, and MW-14 were noted to have 
visual wood preserving constituent staining. Borehole B4 had visual creosote staining near the 
surface of the borehole and again near the bottom of the borehole. Boreholes MW -11 and MW-
12 were observed to have visual wood preserving constituent staining from approximately 3 feet 

. below land surface to the upper sand and peat contact. Visual wood preserving constituent 
staining was present only at the surface of borehole MW-13. Visual wood preserving constituent 
staining was encountered almost immediately upon initiation of drilling activities at MW-14 and 
continued to be observed below the upper sand and peat contact to a point approximately 14 feet 
below land surface. 

3 
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Visual diesel staining was noted in soils from MW-15, MW-16, and MW-17 located in the 
southwestern portion of the site. Soils from borehole MW -15 were stained with diesel fuel near 
the surface of the borehole, but no visual diesel staining was noted beyond 5 feet below land 
surface. Borehole MW-16 yielded soils that were stained with diesel fuel from the surface to 
approximately 5 feet below land surface. From this point, no visual diesel staining was 
observed, only a strong diesel odor. Monitoring well MW-17 encountered diesel stained soils 
from the surface to the bottom of the borehole. 

2.4.3 Lithologic Interpretation 

Soil borings completed during the Phase I monitoring well installation activities indicated that 
the site is generally underlain by a brown-tan, to brown, fine to medium sand from the land 
surface to approximately 10 to 15 feet below land surface. A dark brown to black peat with 
varying amounts of wood and root fragments is encountered beneath the sand. Based on a single 
boring (MW-14), the peat unit appears to be approximately 10 to 11.5 feet thick. Underlying 
the peat is a brown-tan, medium to coarse sand. The thickness of this underlying sand and the 
depth to the next confining unit was not evaluated ~uring the Phase I ground water quality 
assessment. 

2.4.4 Ground Water Flow Directions 

In order to characterize the ground water flow directions under tidal influences at the site, a 12 
hour ground water elevation evaluation was conducted on April 1, 1992 utilizing all existing 
monitoring wells and 2 staff gauges that were located in the Cape Fear River and a drainage 
ditch. Water level measurements were taken every 2 hours from each monitoring well and the 
staff gauges. 

The results of the ground water flow evaluation indicated that the tidal cycle did affect the 
ground water elevations in the monitoring wells located at the site. At times when the tide 
exceeded the mean sea level (the time interval when the tide is approaching and receding high 
tide) during the tidal cycle, ground water "stagnation lines" occurred near the bank of the Cape 
Fear River and the drainage ditch. This zone of stagnation is the result of the water moving 
from the river and drainage ditch into the aquifer material (recharge) being opposed by the water 
being discharged from the aquifer material towards the Cape Fear River and the drainage ditch. 
When the tide level is below mean sea level during the tidal cycle, the ground water flows in 
a radial pattern from the center of the site and discharges into the Cape Fear River and the 
drainage ditches. The tidal cycle appears to only slightly influence water levels in the center of . 
the site. 

4 
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2.4.5 Ground Water Quality 

Ground water quality at the facility was evaluated by collecting ground water samples from all 
of the existing monitoring wells that did not contain free product. The monitoring wells were 
sampled on March 13, 1992 and were analyzed for site specific semi-volatiles, volatiles, and the 
metals chromium, copper, arsenic, and lead. 

The organic plume appeared to be partially defmed in the northern, eastern, and western portions 
of the site. However, the southern edge of the plume was not defmed. The total organic 
concentrations were highest in temporary monitoring well B4 with a value of 28.222 mg/L 
(ppm). Monitoring wells MW-13 and MW-14 yielded the next highest concentrations with 
values of 6.335 mg/L and 6.268 mgiL, respectively. Low concentrations of organic constituents 
were also detected in monitoring wells MW-15, MW-16, MW-17, and temporary well B6. Free 
product was detected in monitoring wells MW-11 and MW-12. 

Concentrations of metals were detected in all ground water samples before filtration. However, 
after filtration all metal concentrations were below detection limits, except for temporary well 
B5. Ground water from this well yielded a concentration of 0.006 mg/L for copper. 

Further, more detailed information on the Phase I ground water quality assessment is presented 
in the ETE, Inc. report entitled: SOUTHERN WOOD PIEDMONT GROUNDWATER 
QUALITY ASSESSMENT- WILMINGTON NORTH CAROLINA FACILITY dated August 
3, 1992. 

3.0 PHASE ll GROUND WATER QUALITY ASSESSMENT 

Data collected during the Phase I ground water quality assessment was utilized by ETE, Inc. in 
the preparation of recommendations for a Phase ll ground water quality assessment. The 
purpose of the Phase II ground water quality assessment is to further define the hydrogeology 
and ground water quality with respect to past wood preserving activities at the facility. Phase 
ll ground water quality assessment activities included the abandonment of five temporary 
monitoring wells, installation of 12 monitoring wells, ground water flow evaluation, ground 
water sampling, soil sampling, slug testing, and the preparation of an aerial photograph and 
topographic map depicting the site. For a complete description of the Phase ll ground water 
quality assessment proposed activities, please refer to the letter reported submitted to SWP 
entitled: RECOMMENDATIONS AND COST PROPOSAL FOR A PHASE II GROUND 
WATER QUALITY ASSESSMENT - SOUTHERN WOOD PIEDMONT COMPANY­
WILMINGTON. NORTH CAROLINA dated August 10, 1992. 

Because dense vegetation can decrease the effectiveness of the aerial photograph depicting the 
site, it was recommended that the flight be completed during the winter months of 1993 when 

5 
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the deciduous vegetation is at a minimum. Therefore, the results of the aerial photograph and 
topographic map will not be included in this Phase IT ground water quality assessment report. 
Rather, the results will be submitted as an addendum to this report following completion of the 
aerial reconnaissance. Presented below is ETE's summary of findings for the Phase IT ground 
water quality assessment. 

3.1 Temporary Monitoring Well Abandonment 

Five temporary monitoring wells (B2, B3, B4, B5, and B6), installed as part of the Phase I 
ground water quality assessment activities, were abandoned by overreaming the monitoring wells 
to below the well depth. Subsequent to overreaming, the temporary monitoring well construction 
materials were removed from the borehole. The resultant borehole was then aba11doned by 
pressure grouting the borehole with a cement/bentonite (6% bentonite) grout to land surface 
using the tremie pipe method. Please refer to Attachment A for the well abandonment records. 

3.2 Monitoring Well Installation 

Based on the data collected during the Phase I ground water quality assessment, it was 
determined that additional monitoring wells were necessary to properly define the horizontal and 
vertical extent of dissolved and free product plumes present beneath the facility. Twelve 
additional monitoring wells were installed between September 28 and October 8, 1992 as part 
of Phase IT ground water quality assessment activities. Please refer to Figure 2 for the locations 
of the newly installed monitoring wells. 

In order to better define the horizontal extent of the plume within the upper aquifer, ETE, Inc. 
installed 9 monitoring wells (MW-18 through MW-26) to monitor the upper aquifer. During 
Phase I ground water quality assessment monitoring well installation, heaving and flowing sands 
were encountered, hampering the collection of representative upper aquifer soil samples and 
evaluating the depth to the top of the peat. To ensure representative sample collection, the Phase 
IT monitoring wells were installed using the mud rotary drilling technique. The borehole for the 
upper aquifer monitoring wells was advanced to the top of the peat. Borehole depths ranged 
from 10 to 18 feet below land surface. 

ETE, Inc. also completed 3 monitoring wells (MW-8A, MW-11A, and MW-19A) into the lower 
aquifer at the site. These deep monitoring wells were used to evaluate the thickness of the peat, 
the nature of the aquifer materials underlying the peat, the presence of a lower confining layer, 
the ground water quality within the lower aquifer, and the lower aquifer ground water flow 
direction(s) and hydraulic gradients. Because the stratigraphy below the peat was unknown prior 
to the deep monitoring well installations, the first borehole (MW-8A; stratigraphic borehole) was 
installed in an assumed clean area located to the north of the documented contaminant plume 
within the upper aquifer . 

6 
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During the deep monitoring well installations, a 10-inch diameter borehole was advanced into 
the underlying peat to an approximate depth of 20 feet below land surface using the mud rotary 
drilling technique. A 6-inch diameter PVC pit casing was then installed into the o~n borehole 
and a grout mixture of cement and bentonite was placed by the positive pressure tremie pipe 
method into the annular space around the pit casing. The grout mixture was allowed to cure a 
minimum of 24 hours. 

Within the pit casing, a 3.875-inch diameter borehole was drilled by the mud rotary method to 
the next confming unit of at least five feet in thickness. Upon completion, the borehole was 
grouted with a cement and bentonite mixture by the positive pressure tremie pipe method to the 
depth of selected screen placement. The screen placement was selected based on visual 
observations and OVA screening. Because elevated OVA readings and slight odors were 
encountered within the lower aquifer immediately below the peat in borehole MW-8A, the top 
of the screen was placed such that the screened interval monitored the uppermost portion of the 
lower aquifer. 

Except for monitoring well MW-18, both the upper aquifer and lower aquifer monitoring wells 
were constructed using 2-inch diameter, 10-foot sections of flush joint threaded PVC riser with 
a 5-foot section of continuous slot (0.010 inch) stainless steel well screen. However, MW-19, 
MW-22, and MW-26 were constructed of stainless steel riser and screen due to the presence of 
stained soils in these areas. All of the monitoring wells were installed in accordance with SWP 
specifications. For a complete description of the monitoring well installation protocol, refer to 
the previously referenced Phase ll ground water quality assessment proposal submitted to SWP 
on August 10, 1992. A well construction summary table and boring logs illustrating the 
sediments encountered, OVA screening, visual observations, olfactory observations, and 
monitoring well construction is presented in Attachment B. 

One of the proposed monitoring wells (MW-25) was installed within a wetland area. Because 
of the monitoring well location, it was necessary to contact the appropriate regulatory agencies 
including: the U.S. Army Corps of Engineers, the Division of Coastal Management of the North 
Carolina Department of Environmental Health and Natural Resources (NCDEHNR) and the 
Water Quality Planning Division of the North Carolina Division of Environmental Management 
ofNCDEHNR. 

Since the monitoring well installation did not require building of toads and structures that may 
have ponded or drained the wetland area, no formal permits from the regulatory agencies were 
required. However, notification to the respective regulatory agencies was required. Please refer 
to Attachment C for a copy of the letter from each regulatory agency granting authorization to 
install the monitoring well within the wetland area. The letter sent to the regulatory agencies 
stated that two monitoring wells were to be installed within the wetland area. Following site 
reconnaissance, it was determined that only one of the proposed monitoring wells was located 
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within the wetland area. In addition, because the monitoring well location could not be reached 
using a drilling rig, MW-25 was installed by the hand auger method utilizing the natural 
formation materials as a filter media. 

3.3 Regional and Site Geologic Conditions 

3.3.1 Regional Geology 

The SWP Wilmington, North Carolina facility is situated on relatively flat-lying Cretaceous and 
younger sediments of the Coastal Plain physiographic province that extends from the "Fall Line" 
to the continental margin (Soller and Mills, 1991). Area lithology consists of sands indicative 
of Post-Miocene surficial deposits overlying sediments of the Upper Cretaceous Peedee 
Formation (Berry, 1949). 

The surficial soils in the site area typically consist of 5 to 60 feet of fine sands. The sands are 
tan to white in well-drained upland areas, while they are brown to black and contain several feet 
of organics in low ·lying or poorly-drained areas. The soils have been eroded and redeposited 
many times, resulting in buried stream channels, swamps and marsh areas, often containing soft 
organic silts, clays, and peat (Berry, 1949). 

Beneath the surficial soil are sediments of the Peedee Formation that typically range from 650 
to 700 feet in thickness. The Peedee soils generally consist of dense to very dense sand with 
zones of cemented sands and impure limestones. The sands have a characteristic salt and pepper 
appearance and the Peedee Formation is considered a major aquifer in this area (Blevins and 
Bradboume, 1985). 

3.3.2 Site Geology 

The site is generally underlain by a very loose to loose, brown, fine to medium sand with a trace 
of coarse sand and small pebbles to a depth of 7 to 16 feet below land surface (Photograph A). 
This unit, for the purpose of this report, will be termed the upper sand. Encountered in every 
boring beneath the upper sand is a 13 to 15 feet thick, very loose, dark brown to black clayey 
peat to peaty clay with varying amounts of wood and root fragments (Photograph B). The 
maximum depth below land surface in which the peat was observed was 27.5 feet in monitoring 
well MW-llA. This unit will be termed the peat. The contact between the upper sand and the 
underlying peat is sharp (Photograph C). Underlying the peat is a 14 to 18 feet thick, very loose 
to loose, light brown to brown, medium to coarse sand (Photograph D). This unit has a sharp 
contact with the overlying peat and was observed to occur to a maximum depth of 44 feet below 
land surface at monitoring well MW-llA. For this report this lower sandy unit will be termed 
the lower sand. Present in the 3 deep monitoring well borings beneath the lower sand is a 2.5 
to 4 feet thick, frrm, tight, olive gray silty clay with 5 to 10% phosphate and glauconite grains 
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(Photograph E). The contact between the lower sand and the top of the clay is also sharp 
(Photograph F). Beneath the clay is a very dense, light gray sandy shell mold limestone and 
sand with alternating cemented shell molds and friable silt to large pebble sand laminae 
(Photograph G). The thickness of this limestone unit is currently unknown but, based on 
geologic literature, is estimated to be on the order of 650 to 700 feet in thickness. Please refer 
to the fence diagram portrayed as Figure 3 that graphically shows the geologic units encountered 
beneath the site. 

Dr. Victor A. Zullo of the University of North Carolina Geology Department located in 
Wilmington, North Carolina was contacted on November 9, 1992, to discuss the most likely 
depositional and age history of the units encountered beneath the SWP facility. In order of 
decreasing age (decreasing depth), the limestone unit encountered may be the top portion of the 
middle to upper Peedee Formation (65 millon years before present) and has been named the 
Scotts Hill Member. These sandy limestones are shelfal deposits and contain a large fauna that 
is usually dominated by pelecypods. In these limestones, the aragonitic shelled mollusc have 
either been replaced by calcite or, when dissolved, occur as external molds. The locally 
occurring olive gray clay that caps the limestone at the SWP site is marine in origin and is also 
most likely part of the upper Peedee Formation (Sohl and Owens, 1991). The Eocene Castle 
Hayne Limestone is commonly present on top of the Peedee Formation in the North Carolina 
coastal plain, however in the Wilmington vicinity of the Cape Fear River, the Castle Hayne 
Formation is missing (Harris and Zullo, 1991). The lower sand at the site is most likely a 
Pleistocene (10,000 years before present) fluvial deposit occurring as a point bar, cut-off 
meander or an old oxbow lake sequence. The peat at the site probably occurred as the result 
of filling an oxbow lake with marsh and swamp type sediments. As a result, the peat at the 
SWP facility is probably regionally discontinuous in its lateral extent, even though it appears to 
be continuous beneath the entire SWP facility (Zullo, verbal communication, 1992). The upper 
sand appears to have been deposited as aeolian sand dunes during the Holocene (Soller and 
Mills, 1991). 

3.4 Site Hydrogeology 

3.4.1 Aquifers and Confining Units 

Based on the borehole data collected to date, it appears that 3 aquifers and 2 confining units have 
been encountered beneath the SWP facility. The upper sand (upper aquifer) beneath the SWP 
facility is under water table conditions and should be termed an unconfmed "water table" 
aquifer. This aquifer is not likely to be considered a major source for ground water users except 
for minor local uses. The upper aquifer at the site appears to be bounded on all sides by ground 
water discharge boundaries as illustrated by the upper aquifer water table flow map to be 
discussed later in this section. The ground water discharge boundaries include: the Cape Fear 
River to the west, the drainage ditches located along the north and east property boundaries, and 

9 



I 
I 
I 
I 
I 
I 
*; 
I 

t 

I 
I 
. 
I 

*· 
i: 

I 
I 

.. 

1-
I 
I 
I 

SOI.ITHERN WOOD PIEDMONT PHASED GROUND WATER OUAUI'Y ASSESSMENT 
WD..MINGTON, NORllt CAJlOLINA FAC'IUIY 

Greenfield Creek along the southern property boundary at the facility. Ground water within the 
upper aquifer migrating from the center of the SWP facility should discharge into these 
boundaries rather than migrating beyond their locations. 

The peat is located beneath the upper aquifer. This unit consists of silt and clay with varying 
amounts of wood and root fragments. The nature of the materials making up the peat suggest 
that this unit should be termed a leaky confining unit that separates the upper and lower aquifers 
at the facility. Visual observation of the peat indicates that it is water saturated throughout its 
entire thickness, thereby demonstrating a hydraulic connection between the upper and lower 
aquifers. 

The lower aquifer at the facility consists of a permeable sand material that should, at the SWP 
facility, be termed a semi-confined aquifer. This lower aquifer is also probably considered a 
minor source of ground water in this area, except, for minor local uses. Evidence that the lower 
aquifer is semi-confined relative to the upper aquifer is elucidated by the fact that: the peat is 
completely water saturated, the difference in direction of ground water flow within the lower 
aquifer relative to the upper aquifer, and by the differences in the elevation head (vertical 
hydraulic gradient) of the ground water in the upper and lower aquifers at the facility. The 
ground water flow direction within the lower aquifer appears to be controlled by the Cape Fear 
River at the facility, in that, the ground water within the lower aquifer is migrating towards and 
discharging into the Cape Fear River. Conversations with the local Corps of Engineers indicated 
that the Cape Fear River is dredged to the top of the limestone in the vicinity of Wilmington. 
This dredging of the river to the top of the limestone indicates that the lower aquifer is in 
complete hydraulic interconnection with the Cape Fear River. The vertical hydraulic gradients, 
as will be discussed later in this section, indicate that the upper and low.er aquifers are to a small 
degree hydraulically connected. 

Beneath the lower aquifer at the facility is an olive gray silty clay of marine origin. This clay 
is only 2.5 to 4 feet thick, but on visual observation, appeared to be tight and dry. Other than 

· the visual observation, no hydraulic parameters were collected during the Phase ll ground water 
quality assessment activities that would give evidence that this unit is not a confining layer at 
the facility. 

The third and lowermost aquifer encountered beneath the SWP facility is the Peedee Limestone 
Formation. The unit is a confmed aquifer and is a major source of ground water in this area. 
No direct hydraulic measurements were collected from this unit during the Phase ll ground water 
quality assessment. However, the regional ground water flow directions are most probably 
towards the Atlantic Ocean with local deviation in flow direction towards the Cape Fear River, 
especially in the locations in which this aquifer is hydraulically connected to the Cape Fear River 
through dredging operations. 

10 



I 
I 
I 
I 
I 
I 
I; 
I 
I 
I 
I 
I 
I. 
I 
I 
I· 
I 
I 
I 

S0t1111ERN WOOD PIEDMOI'n' PHASE Q GROUND WATER QUAUI'Y ASSF.SSMEI'n' 
WD.MINGTON, NORllf CAROLINA FACIUTY 

3.4.2 Ground Water Flow Directions 

ErE, Inc. collected ground water levels from all the monitoring wells and staff gauges at the 
facility on October 15, 1992. All of the water level measurements were collected within a 1 
hour period when the tide was approaching low tide conditions. By collecting the water levels 
at low tide, the resultant ground water flow map will illustrate the time interval when the ground 
water is discharging to the Cape Fear River and the drainage ditches at the facility. The time 
(high tide) when ground water stagnation lines develop in the upper aquifer at the facility will 
not be portrayed by these ground water level measurements. 

The collected water level measurements were used to develop a water table surface map for the 
upper aquifer present beneath the facility (Figure 4). The data used to construct the water table 
map was collected by measuring the depth to water from the top of casing in all monitoring 
wells screened in the upper aquifer and the staff gauges that exist at the site. The top of casing 
was surveyed by a registered land surveyor to within 0.01 feet mean sea level (MSL). The 
depth to water in each well is subtracted from the top of casing elevation at each respective well 
to yield the elevation of the water table at that location. 

As illustrated by the upper aquifer water table map, a water table high exists beneath the center 
of the site. From this high point, ground water appears to flow to the east and north towards 
the drainage ditches, to the south towards Greenfield Creek, and to the west towards the Cape 
Fear River. Local curvatures in the ground water isoelevation lines of the upper aquifer attest 
to the control exerted on the ground water flow within the upper aquifer by the discharge 
boundaries including the drainage ditches, creeks, and the Cape Fear River. 

An average horizontal hydraulic gradient of the upper aquifer, based on the water table flow map 
isoelevation lines is 0.0015 ftlft. A horizontal hydraulic gradient for the leaky confining peat 
can also be measured by using monitoring wells MW-6, MW-7, MW-8, and MW-9 because they 
are screen almost completely within the peat. The horizontal hydraulic gradient for the peat was 
evaluated to be 0.0013 ftlft. 

A potentiometric surface map was also constructed for the lower aquifer beneath the facility 
(Figure 5) using the same principals as discussed for the upper aquifer. Because only three 
monitoring points exist within the lower aquifer at the facility, the method of triangulation as 
described by Heath (1987) was used to evaluate the direction of ground water flow and the 
horizontal hydraulic gradient within the lower aquifer. The ground water flow direction within 
the lower aquifer appears to be to the northwest with a horizontal hydraulic gradient of 0.0002 
ft/ft. 

In addition, the vertical hydraulic gradients between the upper and lower aquifers were evaluated 
by comparing the ground water elevations in the three well clusters at the facility. The three 
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wells clusters are MW-8 and MW-8A, MW-11 and MW-llA, and MW-19 and MW-19A 
(Figure 6). The vertical hydraulic gradient can be calculated by dividing the difference in 
elevation head in each well in the well cluster by the difference in the mid-point elevation of the 
well screens. Using this evaluation technique, it appears that a upward vertical hydraulic 
gradient of0.021 ftlft exists at the MW-8 well cluster and downward vertical hydraulic gradients 
of 0.012 ftlft and 0.002 ftlft exist at MW-11 and MW-19 well clusters, respectively. 

Using generally accepted principals in the study of hydrogeology, downward vertical hydraulic 
gradients exist in areas of recharge to the ground water system and upward vertical hydraulic 
gradients exist in areas of discharge from the ground water system. Evidence that the upper and 
lower aquifers at the SWP facility tend to behave as a locally isolated ground water system 
controlled by the drainage ditches, creeks and the Cape Fear River is illustrated by the vertical 
hydraulic gradients. In the area of recharge, as illustrated by the concentric water table high on 
the upper aquifer water table flow map, the vertical hydraulic gradient at well clusters MW-11 
and MW-19 is downward (recharge). In the area of discharge to the Cape Fear River, the 
vertical hydraulic gradient is upward at monitoring well cluster MW-8 (discharge). Therefore, 
the downward vertical hydraulic gradients at the SWP facility suggest that recharge by 
precipitation enters the subsurface near the center of the site and migrates as ground water to 
the area of discharge and upward vertical hydraulic gradients near the Cape Fear River and the 
drainage ditches. 

3.4.3 Hydraulic Conductivity and Seepage Velocity 

ETE, Inc. completed a total of 15 in-situ recovery (slug) tests on selected monitoring wells 
within the upper aquifer, peat, and lower aquifer at the facility. The purpose of these recovery 
tests is to evaluate the hydraulic conductivity and seepage velocity of the aquifers underlying the 
site. Prior to performing the recovery test, the static water level in the well to be tested was 
measured and recorded. The well was then drawn down as much as possible by use of a 
centrifugal pump. At frequent, predetermined time intervals, the water level in the well and the 
respective elapsed time from the beginning of the test was measured and recorded. This 
procedure was continued until the water level recovered to approximately 90% of the original 
static water level. 

Eleven monitoring wells were recovery tested to evaluate the average horizontal hydraulic 
conductivity across the screened interval within the upper aquifer at the facility. In order to 
arrive at the hydraulic conductivity, the elapsed time since initiation of the recovery test was 
plotted on semi-log paper versus the observed drawdown. This data was then utilized to solve 
for the hydraulic conductivity in an unconfined aquifer using the method demonstrated by 
Bouwer and Rice (1976). The plotting of the semi-log graphs and the hydraulic conductivity 
calculations were performed utilizing the aquifer test design and analysis cOmputer software 
package AQTESOLV™ (1991). The horizontal hydraulic conductivity within the upper aquifer 
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ranged from 4.71 x 1~ ft/sec in MW-17 to 1.20 x lo-s ft/sec in MW-22. The average 
horizontal hydraulic conductivity measured in the upper aquifer is 1.66 x lo-s ft/sec which is 
typical for clean fine grained sands (Heath, 1987). 

Utilizing the ground water flow velocity equation known as Darcy's Law and adding the porosity 
term to the equation to arrive at the seepage velocity as described by Heath (1987}, it was 
determined that the seepage velocity within the upper aquifer ranged from 0.89 ft/year in MW-
17 to 4.60 ft/year for MW-19. The average seepage velocity for the tested wells within the 
upper aquifer is 2.64 ft/year. Please refer to Attachment D for a table summarizing the results 
of the recovery tests, the calculations and solution methodology of the Bouwer and Rice method, 
and for the semi-log graphs comparing drawdown versus time. 

A recovery test was also conducted on MW-8 which is screened almost entirely within the peat. 
This test was completed and solved using the same methodology as the upper unconfined aquifer 
presented above. The calculated horizontal hydraulic conductivity within the peat is 1.05 x 10~ 
ftlsec with a seepage velocity of 0.08 ft/year. This hydraulic conductivity is typical of silty 
sediments (Heath, 1987). 

The three lower aquifer monitoring wells were also tested for recovery utilizing the same field .· 
procedures as those for the upper aquifer. However, because the lower aquifer is confined, the 
hydraulic conductivity value was determined using the Cooper, et. al. (1967) method. The 
Cooper et. al. method involves plotting the ratio of the initial head in the aquifer with the 
observed drawdown on a semi-log plot versus time since initiation of the recovery test. The 
horizontal hydraulic conductivity across the screened interval for the lower aquifer ranged 
between 8.48 x lo-s ft/sec for MW-8A to 2.15 x 104 ft/sec for MW-19A. The average 
horizontal hydraulic conductivity for the lower aquifer is 1.33 x 104 ft/sec which is typical of 
clean medium sand (Heath, 1987). 

The seepage velocity of the lower aquifer ranged between 1.78 ft/year to 4.52 ft/year with an 
average seepage velocity of2.79 ft/year. Please refer to Attachment D for a table summarizing 
the results of the recovery tests, the calculations, assumptions and solution methodology of the 
Cooper, et. al. method, and for the semi-log graphs comparing head ratio versus time. 

All water exiting the wells during slug testing was containerized and disposed of properly. 

3.5 Soil Quality 

During installation of the monitoring wells, close attention was given to the condition of the soils 
encountered. The soil observations were made by collecting split-spoon soil samples 
continuously from land surface to the bottom of the borehole in the upper aquifer monitoring 
wells. The soils in the lower aquifer monitoring well boreholes were observed by collecting 

13 



I 
I 

' . 

I 
I 

~ 

I 
I 

( 

I 
I 
i 
i~ 

I 
I 
1-

.. 

I 
I 
I 

SOuntERH WOOD PIEDMOirr PHASE D GROUND WATER QUAUI"Y ASSESSMI!Irr 
WILMINGTON, NORTH CAROLINA FAcn.rrv 

split-spoon soil samples continuously from land surface to the bottom of the peat, followed by 
five foot intervals below the peat to the bottom of the borehole. Soil observations included visual 
staining of the soil, odor, total organic vapor screening (OVA}, and laboratory soil sampling. 

3.5.1 Visual and Olfactory Soil Quality 

Due to the coloring and odoriferous properties of wood preserving constituents, field experience 
on similar sites has shown that visual staining and strong odor are most often observed in source 
areas and in areas where free product has migrated through the subsurface. Furthermore, 
noticeable wood preserving constituent odors that are present, but are not associated with visual 
staining of the sediments, most commonly occur in areas where dissolved concentrations of wood 
preserving constituents are present in the soil and ground water and usually represent the mid­
reaches of the plume. Field experience has also shown that the leading edges of the plumes, 
while still having laboratory detectable concentrations of wood preserving constituents may not 
contain odors. In light of past field experiences, important deductions can be made based on 
the visual and olfactory observations during the advancement. of the borehole. 

A review of past site activities immediately lead to the location of potential areas in which 
contaminants may have entered the subsurface. The potential areas in which contaminants may 
have entered the subsurface include: the creosote treatment area, CCA treatment area, old 
covered sludge ditch, large storage tank area, and the diesel storage tank area. Based solely on 
visual and olfactory observations from soil borings completed during the Phase I and n ground 
water quality assessment, the potential contaminant entry areas can be grouped into three main 
source areas (Figure 7). The first source area will be called the wood treatment source area, 
which includes the creosote treatment area, CCA treatment area and the old covered sludge 
ditch. The contaminants from these areas appear to have coalesced and are following the same 
migration pathways in the subsurface. The second source area is the large storage tank area; 
contaminants from this area are separated from the other areas and appear to be following a 
different migration pathway. The third source area is the diesel storage tank areas. This source 
can be separated by its location on the site, but mostly due to the physical behavior of the 
contaminants in the subsurface. The diesel contaminants are less dense than water and tend to 
float when present as free product. In addition, the dissolved phase associated with diesel does 
not tend to display a large degree of vertical movement into the subsurface. Wood preserving 
constituents are more dense than water and are therefore more likely to more downward into the 
subsurface. 

For ease in discussion, the visual and olfactory observations will be addressed simultaneously 
with the assumption that if visual staining is present, strong odors are also present. In addition, 
as in the previous paragraphs, the observations will be addressed by source areas and will 
include observations made during the Phase I and Phase TI ground water quality assessments . 

14 



I 
I 
I 
I 

r-

I 
t . 

I 
ii 
i. 

I 
r 

I 

-~ 
i­
i: 

-~ 
I. 
I~ 

I 
I 

' 

I 

S011111ERN WOOD PIEDMOI'n' PHASE 0 GROUND WATER QUAUI'Y ASSESSMEI'n' 
WILMINGTON, NORTH CAilOLINA FACJUTY 

The wood treatment source area is demarked by monitoring wells MW-11, MW-12 and MW-14 
(Figures 8 and 9). Visual staining of the soils was observed in these monitoring wells from 3 
feet below land surface to the top of the peat (13 feet below land surface) at MW-11 and to 8 
feet below the top of the peat in MW-14 (16 feet below land surface). Migration of free product 
from the source area is observed in monitoring wells MW-12, MW-19, and MW-26. In these 
monitoring wells, the visual staining is observed to first occur at greater depths in the borehole 
suggesting that the contaminants were not introduced into the subsurface at these locations, but 
instead migrated to these areas. Visual staining is observed in MW-12 at a depth of 8 feet below 
land surface and is present to the top of the peat (14.5 feet below land surface). At MW-26, 
visual staining first occurs at a depth of 10 feet below land surface and is present to a depth of 
1 foot below the top of the peat (17 feet below land surface). At MW-19, visual staining is 
present only within a 6-inch layer on top of the peat (11.5 to 12 feet below land surface). As 
the distance from the source area is increased, no visual staining was observed but faint odors 
were detected in MW-20, MW-23, and MW-24. Odors were present near land surface at MW-
20 and MW-23 suggesting that these odors are from surface activities, such as drippage from 
treated wood storage, not from the migration of contaminants within the subsurface. Monitoring 
wells MW-20 and MW-24 detected odors towards the bottom of the borehole near the top of~e 
peat. This location of the odor suggests that they are associated with plume migration within 
the subsurface. 

The second source area is the large storage tank area. In this area creosote and 
pentachlorophenol were stored for use in the wood preserving operations. Indications that this 
area is a source are present in monitoring wells MW-13 and MW-22. Monitoring well MW-13 
had visually stained soils from 3 feet below land surface to a depth of 8 feet below land surface. 
The soils were stained in monitoring well MW-22 from 3 feet below land surface to a depth of 
9 feet below land surface. In both of these monitoring wells the visual staining did not extend 
to the top of the peat. However, strong odors are present at these locations to the top of the 
peat. Based on visual observations, it appears that the contaminants are moving from MW-13 
towards MW-22 and the Cape Fear River. 

The diesel tank source areas are indicated by monitoring wells MW-15, MW-16,_and MW-17. 
At MW-16 and MW-17, diesel stained soils were observed from the surface to a depth of 5 feet 
below land surface with a diesel odor occurring to the top of the peat. In the vicinity of MW-
15, diesel stained soils were observed to a depth of 5 feet below land surface. Diesel odors 
were also observed near the surface in monitoring well MW-22 suggesting lateral movement of 
the dissolved diesel plume within the subsurface. During the Phase I ground water quality 
assessment, MW-17 was described as having diesel stained soils near the top of the borehole and 
again at the bottom of the borehole with no staining in the mid-portion of the borehole. Based 
on fluid dynamics this situation is unlikely to occur. Therefore, it is not certain at this time that 
diesel stained soils exist to the top of the peat at MW-17. 
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A very slight diesel odor was also observed within the sediments during the advancement of 
monitoring well MW-18. This odor is most likely not associated with on-site activities and may 
be contributed to an off-site source. 

Within the lower aquifer at the site, a very slight odor was observed in monitoring wells MW-
8A and MW-llA. In both of the monitoring wells, the odor was observed near the top of the 
aquifer and was not present at the bottom of the aquifer. Based on the ground water flow 
direction within the lower aquifer and an absence of an odor in MW-19A, it is likely that the 
dissolved contaminants are entering the lower aquifer near MW-llA and flowing with the 
ground water towards MW-8A. 

3.5.2 Total Organic Vapor Analysis 

Total organic vapor measurements were also collected during the advancement of the boreholes 
at the site using a Photovac organic vapor analyzer (OVA). OVA's are designed to provide the 
field hydrogeologist with real-time measurements to aid in making decisions in the field. As the 
name applies, the measurement is the total organic vapors present in the soil. Situations do arise 
when naturally occurring organic vapors may be present in soils, such as, methane from the 
decay of plants, that can result in false-positive detections. Furthermore, the constituents of 
interest need to be readily volatile t9 be detected by the OVA. Wood preserving constituents 
as a whole are not volatile, however, wood preserving constituents including, naphthalene, 
benzene, toluene, xylene, and ethyl benzene are readily detectable by the OVA. Other factors 
can influence the measurements when using an OVA such as, temperature, humidity, wind, and 
the length of time that the sample as been in the sealed container. With these considerations, 
it is obvious that the OVA readings obtained in the field should be utilized as a screening 
mechanism and in the evaluation into which sediment intervals are likely to contain 
contaminants. 

The OVA measurements at the site were collected by taking a soil sample from each split-spoon 
and placing it in a zip lock plastic bag. Upon temperature equalization, the soil samples were 
screened with the OVA. The OVA measurement collected from the soil samples is provided on 
the boring logs presented in Attachment B. In short, the OVA readings correspond with and 
reinforce the visual and olfactory observations previously discussed and also correspond with the 
laboratory results to be discussed in the following sections. 

3.5.3 Soil Sampling 

On October 12 and 13, 1992, ETE Inc. collected 9 soil samples in the vicinity of the on-site 
tributary creek and along the north bank of Greenfield Creek. These soil samples were sent to 
the laboratory for analysis, but, were held past the approved holding time prior to analysis. 
Therefore, the original soil sample locations were resampled on December 9 and 14, 1992 
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(Figure 10). Soil samples were collected along the bank of the on-site drainage ditch (SS-4 
through SS-7) and along the bank of the tributary creek to Greenfield Creek near the intersection 
of Front and Greenfield streets (SS-3) and along the east bank adjacent to the Optimist Park (SS-
2). In addition, soil samples were collected along the north bank of Greenfield Creek (SS-1) 
upstream from the on-site tributary creek and downstream from the on-site tributary creek 
adjacent to the mouth of the Cape Fear River (SS-9). During the resampling event, two 
additional soil samples (SS-10 and SS-11) were collected along the on-site north bank of 
Greenfield Creek in location between SS-1 and SS-9. The soil samples were collected to 
augment the previous soil samples collected on-site by Geraghty & Miller in 1991. 

The soil samples were collected utilizing a clean stainless steel hand auger advanced into the 
sediment along the bank of the drainage ditch and tidal creeks. The sample was removed from 
the hand auger with a clean stainless steel spoon and placed in clean sample containers provided 
by the laboratory. The hand auger borings were conducted at low tide so that the borings could 
be completed within the creekbed. Each boring was advanced to an approximate depth of 2 feet 
below land surface. The deepest sample retrieved from each borehole was sent to Heritage 
Laboratories, Inc. for analysis of the Wilmington site-specific constituents (Attachment E). 

The hand auger was decontaminated between each soil sample by scrubbing the auger bucket and 
auger stem with a LIQUI-NOXI"M and distilled water mixture followed by rinsing with distilled 
water. All soil excavated during completion of the soil borings was containerized in an 
approved roll-off container and disposed of properly. The horizontal location of the borehole 
was determined by a land surveyor. 

The sediments encountered in each borehole ranged from a dark brown to black silt/peat to gray 
and tan coarse sand with silt and peat. Visual and olfactory observations that were noted 
included an organic decay odor at SS-2, visually stained sediments at SS-5, SS-6, and SS-7 and 
the presence of a diesel odor and sheen on the ground water that percolated into the open 
borehole at SS-9. Please refer to the soil sample collection summary sheets located in 
Attachment E of this report. 

The soil samples were analyzed by the laboratory for the metals: arsenic, chromium, copper, 
and lead (Attachment E). These constituents were selected to evaluate potential soil 
contamination from the CCA wood treatment facility and from the storage of diesel (lead) at the 
site. Arsenic concentrations ranged between ND (below laboratory detection) and 5.2 mg/kg. 
The highest levels of arsenic detected were present at off-site locations SS-1 at 3.5 mg/kg, SS-2 
at 5.2 mg/kg, and on-site locations SS-4 at 3.6 mg/kg, SS-5 at 1.5 mg/kg, and SS-7 at 2.3 
mg/kg. Concentrations of chromium ranged between 1.3 mg/kg and 14.0 mg/kg. Once again, 
the higher detected levels of chromium occurred at off-site locations SS-1 at 5.5 mg/kg, SS-2 
at 14.0 mg/kg and at on-site locations SS-4 at 11.0 mg/kg and SS-7 at 9.2 mg/kg. The same 
pattern was also observed in the laboratory results for copper and lead. The highest detected 
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copper and lead concentrations, respectively, occurred at off-site locations SS-1 at 6.1 and 14.0 
mg/kg, SS-2 at 46.0 and 290.0 mg/kg, SS-3 at 8.0 and 61.0 mg/kg, and at on-site location SS-4 
at 14.0 and 25.0 mg/kg. The two highest lead concentrations, 290 and 61 mg/kg occurred only 
at off-site locations. The highest lead concentration on-site occurred at location SS-4 at 25.0 
mg/kg. 

The CCA and diesel source locations at the site are located roughly 400 to 600 feet northwest 
of soil sample locations SS-5 and SS-6. In all cases, the lowest metal concentrations on-site 
occurred at soil sample locations SS-5 and SS-6, which are the closest soil sample locations to 
the source area. Because the highest laboratory detected metal concentrations occurred off-site 
and at on-site locations that are a considerable distance from the on-site sources, these laboratory 
detected values most probably represent naturally occurring background levels for the site 
vicinity and not levels that could be contributed to on-site activities. The on-site soil sampling 
by Geraghty & Miller in 1991 also suggested that the on-site metal concentrations most probably 
represented background levels for metals. 

The collected soil samples were also analyzed by Heritage Laboratories, Inc. for semi-volatile 
and volatile organics. Please refer to the site-specific soil sample list located in Attachment E 
for a listing of the semi-volatile and volatile constituents that were analyzed by the laboratory. 
From the entire list of constituents analyzed, only a fraction of the constituents were detected. 
The semi-volatile organics that were detected in the soil include: acenaphthene, anthracene, 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, carbazole, 
chrysene, dibenz(a,h)anthracene, fluoranthene, indeno(1 ,2,3-Cd)pyrene, naphthalene, and 
phenanthrene (13 out of23 constituents were detected). The volatile organics that were detected 
in the soil include: dichloromethane, ethyl benzene, M/P xylene, 0-xylene, and toluene (5 out 
30 constituents were detected). Dichloromethane was utilized by the laboratory as the solvent 
in the extraction process for the soils. Therefore, it is suspect that the dichloromethane was 
introduced by the laboratory and is not present at the site. 

For simplification in the discussion of the detected concentration levels for each soil sample, the 
detected organics at each soil sample location were added together to arrive at a total organic 
concentration value. This value will be used in the following discussion. Please refer to the soil 
sample summary table presented in Attachment E for a summary of the total organic 
concentration value detected at each soil sample location. The lowest total organic 
concentrations occurred at locations SS-2, SS-3, SS-8 and SS-11 with concentrations of 3.25, 
ND, 1.0, and ND mg/kg, respectively. Moderate values occurred at soil sample locations SS-1 
at 9.936 mg/kg and SS-4 at 17.691 mg/kg. High detected concentrations of total organics 
occurred at SS-5 at 167.0724 mglkg, SS-6 at 150.4248, SS-7 at 203.259 mg/kg, and SS-9 at 
357.3546 mg/kg. The highest concentration of total organics occurred at SS-10 with a 
concentration of 6110.008 mg/kg. The total organic concentration at SS-10 is suspect for two 
reasons. First, the vis~ and olfactory observations made during the collection of the sample 
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did not indicate the presence of organics and second, the analytical result is an order of 
magnitude higher than soil samples in which visual and olfactory observations were apparent. 

As demonstrated by the list of detected constituents, wood-preserving activities may have 
contributed to the observed organics in the soil. The on-site source of wood-preserving 
constituents is located roughly 400 feet northwest of soil sample location SS-5 and SS-6. As 
discussed above, high concentrations of detected organics occurred at these locations. Further 
from the source, the concentrations of organic wood-preserving constituents have decreased 
considerably at SS-1, SS-2, SS-3, SS-4, and SS-8. The soil samples along Greenfield creek (SS-
1, SS-9, and SS-10) also had detectable organic concentration levels, both upstream and 
downstream from the on-site tributary creek. The detection along Greenfield Creek may suggest 
that additional off-site sources of these compounds are present. 

3.6 Ground Water Quality 

On October 13 through 16, 1992, ETE Inc. collected 21 ground water samples from the existing 
monitoring wells at the facility. Ground water samples were not collected from monitoring wells 
MW-11, MW-12, and MW-26 because visual free product was observed in these monitoring 
wells. 

The representative ground water samples were collected from all monitoring wells utilizing a 
clean dedicated bailer to evacuate three well volumes of ground water from the well. The pH, 
conductivity, and temperature of the ground water were recorded and the ground water sample 
placed into respective sterilized ground water sample containers for each well. The containers 
were labeled according to owner, site name, well number, date, time, pH, conductivity, 
temperature, and type of analysis to be performed. The collected samples were kept cool by 
placing the samples immediately into a cooler chilled to 4°C with ice. The samples were then 
shipped Federal Express overnight to EMS Heritage Laboratories, Inc. for analysis. The ground 
water samples were analyzed for the Wilmington site-specific constituent list (Attachment F) as 
maintained by SWP. Standard ground water sampling protocol was followed as documented in 
the report entitled: SAMPLING AND ANALYSIS PLAN FOR GROUND WATER 
MONITORING - SOUTHERN WOOD PIEDMONT. Please refer to the ground water sample 
collection summary sheets located in Attachment F of this report for a listing of water level, well 
depth, sample appearance, volume purged, temperature, conductivity, pH, the presence of 
separate phase fluids and additional observations made during this ground water sampling event 
for each monitoring well at the facility. The thickness of separate phase oil, if preserit, was 
measured using an oil/water interface probe. All purge water was containerized in an approved 
roll-off container and disposed of properly. 

The ground water samples were analyzed by the laboratory for dissolved and total metals 
including: arsenic, chromium, copper, and lead (Attachment F). These constituents were 
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selected to evaluate potential ground water contamination from the CCA storage and CCA 
treatment area and from the storage of diesel Qead) at the facility. The samples were analyzed 
prior to filtration (total metals) and then again after filtration (dissolved metals). 

After filtration, all dissolved metal concentrations were listed below detection limits, except for 
monitoring wells MW-15, MW-17, and MW-22. Ground water from these wells yielded a 
dissolved arsenic concentration of 0.023, 0.0057, and 0.013 mg!L, respectively. Please refer 
to Figure 11 for the upper aquifer dissolved arsenic isoconcentration map for the facility. No 
dissolved metals were detected in the lower aquifer at the facility. 

Total metal concentrations (not filtered) were detected in many of the monitoring wells in the 
upper and lower aquifers at the facility. Total arsenic concentrations within the upper aquifer 
ranged between ND and 0.11 mg/L. The highest level of total arsenic detected was present at 
MW-15 in close proximity to the CCA storage and treatment area. A total arsenic concentration 
of 0.005 mg/L was also detected in MW-19A screened within the lower aquifer at the facility. 

Concentrations of total chromium ranged between ND and 0.67 mg/L. The two highest detected 
levels of chromium occurred along the northern property boundary at MW-18 (0.67 mg/L) and 
in the vicinity of the large storage tank area at .MW-22 (0.2 mg/L). Total chromium 
concentrations of 0.012 mg/L at MW-llA and 0.011 mg/L at MW-19A were detected within 
the lower aquifer at the facility. 

Total copper concentrations within the upper aquifer ranged between ND and 0.061 mg/L. The 
highest areas of detected levels of copper occurred along the northern property boundary at MW-
18 (0.51 mg/L) and in the vicinity of the large storage tank area at MW-13 (0.061 mg/L), the 
CCA treatment area at MW-17 (0.054 mg/L), and the covered sludge ditch at MW-14 (0.059 
mg/L). Total copper concentrations were not detected within the lower aquifer at the facility . 

Total lead was also detected in the monitoring wells at the facility. Total lead concentrations 
within the upper aquifer ranged between ND and 0.12 mg/L. The highest level of total lead 
detected was present at MW-13, in close proximity to the large storage tank area. Total lead 
concentrations of 0.0095 mg/L at MW-11A and 0.011 mg/L at MW-19A were detected within 
the lower aquifer at the facility. 

The collected ground water samples were also analyzed by Heritage Laboratories, Inc. for semi­
volatile and volatile organics. Please refer to the site-specific ground water sample list located 
in Attachment F for a listing of the semi-volatile and volatile constituents that were analyzed by 
the laboratory. From the entire list of constituents analyzed, only a small fraction of the 

. constituents were detected. The semi-volatile organics that were detected within the upper 
aquifer ground water include: acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b )fluoranthene, carbazole, chrysene, 2,4-dimethylphenol, fluoranthene, indeno(1 ,2,3-
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Cd)pyrene, naphthalene, and phenanthrene (12 out of 23 constituents were detected). The semi­
volatile organics that were detected within the lower aquifer ground water include: 
acenaphthene, anthracene, carbazole, fluoranthene, and phenanthrene (5 out of 23 c;onstituents 
were detected). The volatile organics that were detected within both the upper and lower aquifer 
include: benzene, chloroform, dichloromethane, ethyl benzene, MIP xylene, 0-xylene, and 
toluene (7 out 30 constituents were detected). Dichloromethane was utilized by the laboratory 
as the solvent in the extraction process for the samples. Therefore, it is suspect that the 
dichloromethane was introduced by the laboratory and is not present at the site. In addition, 
chloroform was detected in monitoring wells MW-8A, MW-19A, MW-21, and MW-22. 
Chloroform is not commonly associated with wood preserving facilities. The City of 
Wilmington for many years in the past discharged untreated sanitary sewer water to the Cape 
Fear River. Two of the old sanitary sewer discharge pipes traverse in an east-west direction 
across the site. One of the old sanitary sewer discharge pipes is located in the vicinity of MW-
8A and MW-21 and is most likely the source of chloroform that has been detected in these 
wells. The second sanitary sewer pipe is located near the Optimist Park and traverses the site 
immediately to the south of the wetland area. 

For simplification in the discussion of the detected organic concentration levels for each ground 
water sample, the detected organics at each location. were added together to arrive at a total 
organic concentration value. This value was used to produce the upper aquifer total organics 
isoconcentration map shown in Figure 12 and the lower aquifer total organics isoconcentration 
map depicted in Figure 13. In addition, please refer to the ground water sample summary tables 
presented in Attachment F. 

The areas of free product and areas of greatest total dissolved organics concentration occurred 
in close relation to the source areas (large storage tank area, diesel storage tank area, and the 
wood treatment area). As demonstrated by the greater concentration of organics in the source 
areas, relative to the rest of the site, and by the list of detected constituents, wood-preserving 
activities most likely contributed to the observed organics in the ground water. 

The highest detected concentration of total dissolved organics occurred at MW-13, MW-14 and 
MW-22, with concentrations of total organics of 8.130, 8.973, and 13.358 mg/L, respectively. 
Free product was present in MW-11, MW-12, and MW-26. It appears that an east-west trending 
band of dissolved and free phase organics occur along the southern City of Wilmington property 
boundary between the Cape Fear River to the west and the drainage ditch and creek to the east. 

The dissolved organics from the wood treatment area and the covered sludge ditch most likely 
migrated to the east with the ground water flow towards the drainage ditch and the creek. Once 
the dissolved organics approached the area where the stagnation line occurs in the ground water 
flow (near the drainage ditch and creek), the dissolved organics appear to have been smeared 
in a north and south direction parallel to the drainage ditch and the creek as evidenced by 
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detection of low levels of dissolved organics in MW-20, MW-21, MW-24, and MW-25. This 
smearing of the dissolved organics along the ground water stagnation line in the upper aquifer 
is likely caused by tidal fluctuations forcing the ground water to move into and out of the upper 
aquifer sands. Any dissolved constituents that may have entered the surface water within the 
drainage ditch and creek can be moved both upstream with the high tide and downstream with 
the low tide. During the high tide, the surface water in the drainage ditch and creeks moves into 
the subsurface as ground water because of the higher head in the surface water body relative to 
the ground water head in the subsurface. This migration of surface water into and out of the 
subsurface most likely caused the smearing of the dissolved organics plume both upstream and 
downstream along the drainage ditch and the creek. 

The dissolved organics in the vicinity of the diesel storage tank area and the large storage tank 
area appear to move to the west towards the Cape Fear River with the ground water flow 
direction. Large scale smearing of the contaminants along the ground water stagnation line 
parallel to the Cape Fear River does not appear to have occurred based on the data collected to 
date. Further data collection may be necessary to evaluate potential smearing of the dissolved 
organic constituents along the ground water stagnation line adjacent to the Cape Fear River. 

The upper aquifer dissolved organic plume appears to be partially defmed in the northwest, 
north, northeast and southwest portions of the site. However, the southeast portion of the site 
and the areas on-site and off-site to the east of the drainage ditch and creek are not well defined. 

The dissolved organic plume also appears to have migrated vertically through the peat and into 
the lower aquifer in the vicinity of MW-11A beneath the wood treatment area. Once the 
dissolved organic plume entered the lower aquifer it appears to have migrated within the upper 
section of the lower aquifer in the direction of ground water flow towards the Cape Fear River. 
More data is needed in the lower aquifer to further define the vertical and lateral extent of the 
dissolved plume. 

4.0 SUBSURFACE WOOD PRESERVING CONSTITUENT MIGRATION 

Wood preserving constituents (creosote/coal tar) are considered to be dense non-aqueous phase 
liquids (DNAPLS). Wood preserving constituents, as a whole, are slightly heavier than water, 
have a high viscosity, and a low dissolved phase mobility (Cherry, 1992). Because wood 
preserving constituents are heavier than water, gravity and interfacial tension between the 
DNAPL and ground water plays an important role in the migration of the DNAPL. The DNAPL 
will continue to migrate vertically downward in the subsurface until it intercepts a barrier to its 
vertical migration. The barrier to migration could be a fine grained layer or a clay or any 
material in which the pore spaces are smaller than that of the host material. If the barrier is flat 
lying, the DNAPL will begin to pool and spread laterally on this barrier until a critical pool 
height is encountered. The critical pool height is the height of the DNAPL pool required to 
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exceed the entry pressure (capillary pore pressure and interfacial tension) within the pores of the 
material restricting the movement of the DNAPL. Once this critical pool height is reached, the 
DNAPL will then begin to flow through the original barrier to flow (Kueper, 1992). Once the 
entrance pressure is achieved and flow through the barrier has begun, the reduced interfacial 
tension can allow the entire free product pool to drain leaving only residual DNAPL behind. 
If the ~artier encountered is sloping, the DNAPL will most likely flow by gravity downslope 
until another barrier to flow is encountered causing the DNAPL to pool. This can continue until 
the required entry pressure cannot be meet or until the free product is reduced to residual 
concentrations. 

As the DNAPL is migrating through porous media, residual DNAPL is left behind the trailing 
edge of the moving DNAPL body due to snap-off and by-passing mechanisms. It can be 
expected that 20 percent of the DNAPL body will be left behind as residual during free phase 
migration. After a certain distance of migration, the free phase will be reduced to just residual 
concentrations (Kueper, 1992). 

At the SWP Wilmington, North Carolina facility it appears that the concepts presented above 
exist. The wood preserving constituents within the .subsurface at the facility seem to have 
migrated vertically in a bell shaped pattern to the top of the peat unit (Figures 8 and 9). Once 
the free product encountered the peat, it has begun to migrate down the dip of the peat as 
indicated between MW-11 and MW-19, MW-11 and MW-14, and MW-11 and MW-26 (Figure 
14; SURFER™). The fme-grained nature and the sloping surface of the peat appears to prevent 
downward infiltration by preventing large pools of free product to accumulate, thereby, 
inhibiting downward infiltration of free product into the peat at these locations (Photographs H 
and 1). However, in the area between MW-14 and MW-26, the surface of the peat rises and 
staining is observed within the peat. At this location, it is hypothesized that the free product 
migrating from the source area near MW-11 moved towards MW-14 until this rise in the peat 
surface was encountered. At the rise in the peat surface, the free product pooled until the 
critical pool height was reached allowing the free product to migrate into the peat. Once in the 
peat, the free product preferentially migrated horizontally until it encountered the area in the 
vicinity ofMW-26. At this location the rise in the peat at MW-14 has changed to a low at MW-
26. 

Additional evidence in favor of this migration scenario is the presence of residual staining of the 
sediments and free product within the monitoring wells. Abundant visual staining and residual 
DNAPL was observed in the sediments in the vicinityofMW-11 and MW-14. However, only 
traces of free product have entered the monitoring wells at these locations. At MW-26, stained 
soils were also observed and roughly 3.5 inches of free product moved into the well under 
natural gradients within days after well installation. The lack of measurable free product near 
the source wells and measurable free product in wells a good distance from the source may 
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indicate that the free product has migrated from the source leaving only residual product behind 
and the free product pool has migrated to at least MW-26 at the facility. 

As previously discussed, the free product beneath MW-13 and MW-22 has not reached the top 
of the peat. In this location, it appears that the migration of the free product is being controlled 
by the direction of ground water flow and the steeper hydraulic gradient (0.025 ftlft) in this area 
close to the bank of the Cape Fear River . 
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fORM# AB350 

WELL ABANDONMENT 
RECORD 

-----
_. ~ - _, -_. --w: w 

w m -
A Division of ViroGroup 

, Inc. 

P.O. Box 1867 • 1+45 Pisgah Churth Ret o Lexlrigton, S.C. 29072 
(803) 957-6270 

1. WELL LOCATION: (Show a sketch of well loactlon.) ABANDONMENT DATE 9/28/92 

Nearest Town: Wilmington. N.C. 

{Rood, Community, Subdlvlslon, Lot No.) 

2. OWNER:_S_WP ____________________________ _ 

3. ADDRESS: Foot of Greenfield Street 

4. TOPOGRAPHY: draw, slope, hilltop, valley, flat.~ 

5. USE OF WELL: Monitoring DATE: 9/28/92 

6. TOTAL DEPTH: _.:.;::13::...'---- DIAMETER: --==2'-·---

7. CASING AND SCREEN REMOVED: 

.EEEI DIAMETER 
PJT CASING: 

WELL CASING: _8=-'----- z• Riser PVC 

WELL SCREEN: 5' -=------ 2• #1 0 Slot PVC 

8. SEAUNG MA !ERIAL 

Neat Cement ~ Sand Cement ~'i~}\~~J 
bogs of cement_3 ___ 

gals. of water. _;1c:.8 __ 

Other 

bogs of cement __ _ 

yds. of sand: ___ _ 

gals. of water. __ _ 

T~e moterlal:----------------
Amount: _________________ _ 

9. EXPLAIN METHOD OF GROUT PLACEMENT: 

Over-ream & tremie 

I do hereby certify that this well abandonment 
record Is true and exact. 

Signature-----------------

Ucense No.----- Dote------

County. New Hanover 
Quadrangle Name:_.....:Wi.:.::d~m.::.:ln.z;gt:;oon:.:...,_ __________ _ 

Well No._e_-_2 ___ _ 

WELL DIAGRAM: Draw a detailed sketch of the well 
showing toto! depth, diameter and construction details 
prior to and subsequent to abandonment. 

BEFORE AFTER 

-r 
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fORMf ABJ50 

WELL ABANDONMENT 
RECORD 

A Division of ViroCroup 
P.O. Box 1867 o 1445 Pisgah Chureh Rd. o lexington. S.C. 29072 

(803) 957-6170 

1. WELL LOCA llON: {Show a sketch of well looction.) · 

Nearest Town: Wilmington, N.C. 

(Rood, Community, Subdivision, Lot No.) 

2. OWNER:_s_WP __________________________ __ 

3. ADDRESS: Foot of Greenfield Street 

4. TOPOGRAPHY: draw, slope, hilltop, volley, flat.~ 

5. USE OF WELL: Temp. Monitoring DATE: 9/28/92 

6. TOTAL DEPTH: _1.:..:6:...'----- DIAMETER: -=2--------

7. CASING AND SCREEN REMOVED: 

.EEEI DIAMETER 
PIT CASING: 

WELL CASING: 8' -=------ 2" Riser PVC 

WELL SCREEN: 5' -=------ 2" #1 0 Slot PVC 

8. SEALING MATERIAL 

Neat Cement ~ Sand Cement fr~~~~~~~~ 
bags of cement:_4__ bogs of cement: __ _ 

gals. of water: 24 )'<Is. of sond: ___ _ 

gals. of water: __ _ 

Other 

T.»>e material: _______________ __ 

Amount: _________________ _ 

9. EXPLAIN METHOD OF GROUT PLACEMENT: 

Over-ream & tremle 

I do hereby certify that this well abandonment 
record Is true and exact. 

Signature------------------

License No. ----- Dote------

ABANDONMENT DATE 9/28/92 

County. New Hanover 

Quadrangle Nome:___;Wi:.::;llm=ln;:o;gt:=;on"--------------

Well No._e_-_3 ___ _ 

WELL DIAGRAM: Draw a detailed sketch of the well 
showing total depth, diameter and construction details 
prior to and subsequent to abandonment. 

BEFORE AFTER 

-

l'-2· 
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fORM# AB350 

WELL ABANDONMENT 
RECORD 

---- - -­w m -- --- --- _, -
A Oivi'si'on of ViroGroup 

, Inc. 

P.O. Box 1867 • 14<45 Pisgah Church Rd. • IAxlngton. S.C. 29072 

(803) 957-6270 

1. WELL LOCATION: (Show a sketch, of well loaction.) ABANDONMENT DATE 9/28/92 

Nearest To~m: WUmlngton, N.C. 

(Rood, Community, Subdivision, Lot No.) 

2. OWNER:_S_WP ____________________________ __ 

3. ADDRESS: Foot of Greenfield Street 

4. TOPOGRAPHY: draw, slope, hilltop, valley, flal ~ 

5. USE OF WELL: Monitoring DATE: 9/28/92 

6. TOTAL DEPTH: __,_14'-'--- DIAMETER: --=2-" ---

7. CASING AND SCREEN REMOVED: 

.EEEI DIAMETER 
PIT CASING: 

~ CASING: ....;9::..'----- 2" Riser PVC 

~SCREEN: 5' ....;:;.. ____ _ 2" #10 Slot PVC 

B. SEALING MATERIAL 

Neot Cement ~ 
bogs of cement:_3 ___ bags of cement: __ _ 

gols. of water: _,1""-8 __ _ yds. of sand: ___ _ 

gals. of woter: __ _ 

Other 

T:;pe materioi:----------------

Am~nt:-------------------

9. EXPLAIN METHOD OF GROUT PLACEMENT: 

Over-ream & tremie 

I do hereby certify that this well abandonment 
record Is true and exact. 

Signature ------------------

License No. ----- Dote------

County: New Honover 

Quadrangle Name:__:.Wi;::;•lm:.:.:::.:lnll.:gt::::on~-----------

Well No. _e_-_4 ___ __ 

WELL DIAGRAM: Draw a detailed sketch of the well 
showing total depth, diameter and construction details 
prior to and subsequent to abandonment. 

BEFORE AFTER 

- -
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- - -- - --- -- = , Inc. - --
fOR!Af AB350 

WELL ABANDONMENT 
RECORD 

A Division of ViroGroup 
P.O. Box 1867 • 1445 Plogoh Church Rd. • Lexington, S.C. 29072 

(803) 957-6270 

1. WELL LOCATION: (Show a sketch of well loaction.) 

Neoresl Town: Wilmington, N.C. 

(Rood, Community, Subdivision, Lot No.) 

2. OWNER:_S_WP __________________________ __ 

3. ADDRESS: Foot of Greenfield Street 

4. TOPOGRAPHY: draw, slope, hilltop, valley, flat.~ 

5. USE OF WELL: Monitoring DATE: 9/28/92 

6. TOTAL DEPTH: ......:..:12=-'----- DIAMETER: --=2-· -----

7. CASING AND SCREEN REMOVED: 

£EEI DIAMETER 
PIT CASING: 

WEll. CASING: 7' .....:... ____ _ 
WELL SCREEN: 5' ....::::. ____ _ 

8. SEALING MATERIAL 

bogs of cement_3 __ 

gals. of water. ..:1.::.8 __ 

Other 

2" Riser PVC 

2" #10 Slot PVC 

bogs of cement __ _ 

yds. of sand: ___ _ 

gals. of water: __ _ 

Type material:-----------------

Am~nt-----------------------

9. EXPLAIN METHOD OF GROUT PLACEMENT: 

Over-ream & tremie 

I do hereby certify that this well abandonment 
record Is true and exact. 

Signature----------------------

Ucense No. ------ Date------

ABANDONMENT DATE 9/28/92 

County. New Hanover 

Quadrangle Nome:-...:Wi~•l.:..:;m:::.;ln"'-gt::.:on"--------------

Well No._e_-_5 ___ _ 

WELL DIAGRAM: Draw a detailed sketch of the well 
showing total depth, diameter and construction details 
prior to and subsequent to abandonment. 

BEFORE AFTER 

-
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- - -- - ---- = -- , Inc. - -- -
EORMI ABJSO 

WELL ABANDONMENT 
RECORD 

A Division of ViroGroup 
P.O. Box 1867 • 1445 Pbgoh Clum::h Rd. • t..xln9ton. S.C. 29072 

(803) 957-6270 

1. WELL LOCATION: (Show a sketch of well looction.) 

Nearest Town: Wilmington, N.C. 

(Rood, Community, Subcllv!slon, Lot No.) 

2. OWNER:_S_WP __________________________ ___ 

3. ADDRESS: Foot of Greenfield Street 

4. TOPOGRAPHY: draw, slope, hilltop, volley, flat.~ 

5. USE OF WELL: Monitoring DATE: 9/28/92 

6. TOTAL DEPTH: _.:...:10'-'----- DIAMETER: -=2" _____ _ 

7. CASING AND SCREEN REMOVED: 

Em DIAMETER 
PIT CASING! 

YlnL CASING! 5' -=------
YlnL SCREEN: 5' -=------

B. SEALING MATERIAL 

Neat Cement ~ 
bogs of cement: _3 __ 

gals. of water. _,1c:.8 __ 

Other 

2" Riser PVC 

2" #10 Slot PVC 

bogs of cement __ _ 

yds. of sand: ___ _ 

gals. of water: __ _ 

Type material:----------------

Am~nt----------------------------------

9. EXPLAIN METHOD OF GROUT PLACEMENT: 

Over-ream & tremle 

I do hereby certify that this well abandonment 
record Is true and exact. 

Signature ----------------------------

License No. ------ Date------

ABANDONMENT DATE 9/28/92 

Coonty.~N~e~w~H~o~no~~~----------------------
Quadrangle Nome:--'Wi"'•lm=ln""gt:.:.on"-----------------

Wen No._e_-_6 ____ _ 

WELL DIAGRAM: Draw a detailed sketch of the well 
showing total depth, diameter and construction details 
prior to and subsequent to abandonment. 

BEFORE AFTER 

-
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WELL LOG DATABASE 
SOUTHERN WOOD PIEDMONT - WR.MINGTON, NORTH CAROLINA FACILITY 

Inst Boring Surface Riser Bottom Well Riser 
Plant Well Date Term Elev Elev Elev Depth Depth 

WIL MW-6 09/05/85 20.00 3.40 5.07 -16.38 19.78 21.45 

WIL MW-7 09/06/85 19.80 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-8A 10/01192 51.00 4.12 6.43 -26.63 30.75 33.06 

WIL MW-9 09/10/85 19.40 4.26 6.43 -14.96 19.22 21.39 

WIL MW-10 02/18/92 13.00 3.63 7.41 -6.87 10.50 14.28 

WIL MW-11 02/18/92 13.00 4.31 8.02 -6.19 10.50 14.21 

WIL MW-llA 10/01/92 50.00 4.10 6.38 -29.79 33.89 36.17 

WIL MW-12 02/18/92 12.00 4.60 8.22 -5.90 10.50 14.12 

WIL MW-13 02/18/92 12.00 3.31 6.97 -7.19 10.50 14.16 

WIL MW-14 02/19/92 22.00 2.62 6.30 -13.38 16.0 19.68 

WIL MW-15 02/19/92 13.00 3.26 7.07 -7.24 10.50 14.31 

WIL MW-16 02/19/92 13.00 3.88 7.69 -6.62 10.50 14.31 

WIL MW-17 02/19/92 15.00 3.86 7.65 -6.64 10.50 14.29 

WIL MW-18 10/07/92 14.00 4.26 6.61 -6.87 11.13 13.48 

WIL MW-19 10/06/92 14.00 3.19 5.44 -9.68 12.87 15.12 

WIL MW-19A 10/02/92 43.17 3.15 5.25 -28.02 31.17 33.27 

WIL MW-20 10/07/92 14.00 3.17 5.44 -9.13 12.30 14.57 

WIL MW-21 10/07/92 10.00 3.17 5.34 -3.62 6.79 8.96 

WIL MW-22 10/07/92 14.00 3.02 5.26 -8.09 11.11 13.35 

WIL MW-23 10/08/92 12.00 2.67 4.96 -6.39 9.06 11.35 

WIL MW-24 10/05/92 12.00 3.58 5.79 -8.02 11.60 13.81 

WIL MW-25 10/08/92 13.00 1.78 4.96 -10.27 12.05 15.23 

WIL MW-26 10/05/92 18.00 2.48 4.91 -15.14 17.62 20.05 
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1
• ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 

CONSULllNG ENGINEERS, SUR~RS AND HYDROGEOLOGISTS 
HYDROGEOLOGIC SER\1CES 

PROJECT: SOUTHERN WOOD PIEDMONNT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FlNISHED 
BORING CONTRACTOR: E1E DRILLER 
RIG USED MOBILE B-57 INSPECTOR 

WELL i!:m SAMPLE 

N U N fh CLASSIFICATION co sm cno c ...... ... '" BtDws 

I-­

CLAY 

~ 

J-1.53050182 

PER ff' 
...... 

.... -

PLUG s 
.... .... 
.... . . . . . . . . 
. . . . .... .... .... .... .... . . . . 

10 •••• 

1- ·:::. 

15 

20 

25 

30 

35 

ks 

50 

.... . . . . .... 

.... .... 

1 ss 1---11 Medium to coarse brown SAND 

2 SS 1---11 Same as above 

J ss t--~1 
t---11 Brown to black PEAT with root 
1----ll fragments 

2-19-92 
C. AARON 

K. ANDERSON 

TEST BORING LOG 

BORING NO. B 2 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
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. 
CONSULlltlC ENGINEERS, SURVEYORS ANO tm>ROCEOLOCISTS 

HYOROCEOLOCIC SERVICES 

PROJECT: SOlJTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOlJTHERN WOOD PIEDMONT DATE FINISHED 
BORING CONTRACTOR: ETE DRILLER 
RIG USED MOBILE 8-57 INSPECTOR 

WELL ~ SAMPLE 

CONSTRUCTION ~~......, .. ,... ~ 
.... .... .... .... .... .... .... .... 

f-­
f--

ClASSIFICATION 

2-20-92 
C. AARON 

K. ANDERSON 

.... .... .... . ... 1 ss f--­
f---
1--

Fine to medium brown SAND with small 
wood fragments at 4.5 feet 

1--

CLAY PLUG 
1---

0~ .0~ 

~~ r-t= ~~ (I) C.: ~I-1-1:: 
~I-
1::1:: 
1-1-

~ 1-

1-1:: 

H:530501B3 

s 

10 

15 

1-

20 

30 

40 

'-

50 

.... .... .... .... .... . . . . .... . . . . .... .... .... .... 2 .... .... .... 

.... .... .... .... .... .... .... .... .... .... 3 

···-----------------------

f---
I--

ss 1-­

f--
1--

1---

f--

Same as above 

ss-
f-- Dark brown to black PEAT with wood 

fragments 

1--

1-­

t---
1-­

f-­
f-­

I-­

f--
1---

1---

1--­
~ 

1--

-
1---

f---
1---

1--­

f---
1--­

f--­
f--

1-­
r--­
f---

1--­

r---
1---

1--
1--

1-­
t--­

t--­
t---

TEST BORING LOG 

BORING NO. B 3 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-20-92 

REMARKS 

Water saturated 
OVA= 3.1 

No visual contamination 
OVA == 0.9 

No visual contamination 
OVA= 0.8 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULnNC ENGINEERS, SUR'v£YQRS AND HWROCEOLOCISTS 

HWROCEOLOCIC 5mVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-20-92 
BORING CONTRACTOR: ETE DRILLER C. AARON 
RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

WELL i!: SAMPLE 

CONSTRUCTION ~~ "*-' .. '" ~ CLASSIFICATION 

f­

CLAY 

1---

H.53050184 

0 

5 

PLUG 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
..... .... .. . . . .... .... 

-
1 ss 1----ll Fine to medium brown SAND with wood 

t--~1 fragments 

0~ :::: 
~~ :::: 2 ss I---ll Some as above 
(I) n. .... 

10 •••• 

........ . . . . 

..... .... 
. . . . 3 ss 1----11 

15 

20 

25 

-

30 

35 

45 

50 

Dark brown to block PEAT with wood 
1--~1 fragments 

1----

1----

1----

f----

-,.___ 
f-
1----

1----

f-

f-
1----

1----,______ 
f---,______ 
f-

1----

1---
1----

f-

1---

1---

, 

TEST BORING LOG 

BORING NO. B-4 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-20-92 

REMARKS 

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. 
CONSVLllNG ENGINEERS. SVR~ AND H"tt>ROGEOLOCISTS 

H"tt>ROCEOLOCIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 
BORING CONTRACTOR: ETE DRILLER 
RIG USED MOBILE B-57 INSPECTOR 

WELL i5 SAMPLE 

CONSTRUCTION ~~ .,.._ ., '" BLOws 
PER,-

.... .... .... -

CLASSIFICATION 

.... .... 
1 .... SS ..___ Fine to medium brown SAND 

I--
CLAY PLUG!-
1--- 5 

0~ 0~ 1-
Z<.> ~~ 1-
~ct r=r= 

~~ 
(I)Q. 

~ ~ 
t= t= 10 
~ ~ 
~ t:: 

~ 

..... .... ..... . . . . ..... . ... ..... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... 

2 

3 

-
~ 

r-­
~ 

~ 

ss f---
~ 

1--­

f---­
f---

ss 1---

Same as above 

2-2D-92 
C. AARON 

K. ANDERSON 

.... .... 
15 

- Dark black to brown PEAT with wood 
_ fragments 

20 

25 

30 

35 

~·5 

50 

H.53050185 

,----

r-­
~ 

~ 

f--­
r--
1--­

r--
1--­

f--­

r--
1----

1----

1---­

f-­

t-
1----

f---
1----

TEST BORING LOG 

BORING NO. B 5 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-20-92 

REMARKS 

Water saturated 
No visual contamiation 
OVA = 54.3 

OVA = 21.7 

No visual contamination 
OVA= 3.9 



I 
I 
f 
I 

r 

I 
{ . 

I 
11 

•• 
t 

I 
' I 
' . I, 

i-
-~ 
i-
I. j 

~~ 

I 
i~ 

' 

ENVIRONMENTAL lECHNOLOGY ENGINEERING, INC. 
CONSULliNG ENGINEERS. SURVEYORS AND HYDROGEOLOCISTS 

HYI>ROCEOLOCIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DAlE FINISHED 
BORING CONTRACTOR: ETE DRILLER 
RIG USED MOBILE B-57 INSPECTOR 

WELL i!' SAMPLE 

CONSTRUCllON ~~- .. '" ~ CLASSIFICA llON 

f--

CLAY PLUG 
~ 

0~ 0~ 

~~ I= I= ~~ 5 
tno... tnO... l=t: 

t=t: 
l=t: 1-

.... .... .... .... .... .... ..... .... .... .... .... .... .... .... .... .... .... .... .... .... . ... .... .... 

1 

2 

1---

1---

SS 1-- Fine to mdedium brown SAND 
I-
I--

I-
t---

ss 1--

2-20-923 
C. AARON 

K. ANDERSON 

t=t: 
l=t: 

10 

.... 1-- Dark brown to black PE"AT with wood 
t--- fragments 

H.53050186 

1-
15 

20 

1-

25 

1-
30 

-45 

so 

t---
t---

1---
1---

1---
r---
1--

1-
I-
t---
I--

I--

1--

1--

TEST BORING LOG 

BORING NO. B 6 
SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVAllON 
DAlE STARlED 2-20-92 

REMARKS 

Water saturated 
No visual contamination 
OVA = 1.7 

OVA= 1.0 
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~-· TEST BORING RECORD 
,.-r---:~~~- Elevation of top of 

I~ PVC pipe: 5.04' 
Dllii'TH 

llLilV. P'llllT DllSC:JU~TION 

3.46 -a:g I\ FILL: Dark brown and black r 
\C:INJ;~~tS and silty fine to 
\mPdinm SAND 

-1 54 

-6.54 

1-11 .54 

Firm to loose dark to light 
brownish-gray/grayish-brown 
fine to medium SAND with 
tracps of silt 

111.5~----------------------~ 

soft to very soft dark brown 
PEAT and ORGI\NIC SILT with 
wood and root fragments 

1-16.54 0 
ii:U • 1----... BO.....,RIN~"""G ~~~'I:~'ED~------1 

1-21.54 

REMARKS: 
* water level on 9-19-85 DRILLED BY _ _,L ..... ..,s .... _ 
1) t-7ash drilled with 10-inch LOGGED BY J.T.B. 

wing bit using a bentonite CHECKED BY C.A.S. 
and potable water drilling fluid mixture 
to 4.8 feet: wash drilled with 5 7/8-inch 
rotary bit using a bentonite and potable 
water drilling fluid mixture from 4.8 to 20.0 

2) Well developed en 9-10-SS 
feet 

~I:NI:"tlf<l TIOH·8LOWS ~I: If "OOT 
0 S 10 IS ZO lO •o tO 10 1 

... 

1 

BORING NUMBER W-6 
DATE STARTED 9-4-85 
DATE COMPLETED 9-5-85 

JOB NUMBER 
HA-5276 

~VP - Wilmington 
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2) 

TEST BORING RECORD 
~"""=-=Jit~l!r-- Elevation of top of PVC 

pipe: 6.07' 

lltLilV. 
DllPTH 
I'll lET DllSCftiP'TIOH 0 

4 .16 8•g h FILL: Brown slightly silty 
• I \fine SAND with cinders 

-0.84 

-5.84 

-10.84 

,. 
Loose to firm brown slightly silty ~ 
fine to medium SAND to fine to 
medi~ SAND with traces of silt 

12.5~--------------------~ 

Soft to firm dark brown PEAT and 
ORGANI:C SILT with wood and root 
fragments becoming predominantly 
wood in last sample 

-15.84 2o.ol----------------f 
BORING TERMINATED 

l-20.84 

REMARKS: 
Water level on 9-19-85 DRILLED BY -o!:!.L:..:.S~·~.--
Wash drilled with 10-inch LOGGED BY J.T.B. 
wing bit using a bentonite CHECKED BY C.A.S. 
and potable water drilling fluid mixture 
.to 4.5 feet;wash drilled with 5 7/8-inch 
roller bit using a bentonite and potable 
water drilling fluid mixture from 4.5 to 20.0 feet 
Well developed on 9-11-85 

P'IIHIITitATIDH·aLO- Plllt ,.DOT 
s • o n :ao JO •o to eo , o& 

BORING NUMBER 

DATE STARTED 

DATE COMPLETED 

JOB NUMBER 

. 

9-4-85 
9-6-85 
HA-5276 

SWP - Wilmington 
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4.26 

-0.74 

DltnH 
P'llltT 

TEST BORING RE1...un1 ,_.... •;;. 

DCSCitiP'TION 

ts:~r\FILL: Dark brown silty fine 
SAND with occasional coarse 
~~and · 

Firm to loose dark brown to 
grayish-brown and brown slightly 
silty fine to medium SAND with 
traces of coarse sand . 

7.4A~----------------------------~ 

Buried log from 7.4 to 10.0 feet 

-s. 74 1o.o,___ __ ----: - - - - -

t-10 '74 

Very soft to soft dark brown 
PEAT anci ORGANIC SILT with wood 
and root fragments 

1-11:\.74 20.Cu.,_ _______ -------1 
BORING TERMINATED 

REMARKS: L.S. * Water level on 9..:19-85 DRILLED BY __,,.......=-=-
1) Wash drilled with 10-inch wing LOGGED BY J .T.B. 

bit using a bentonite and CHECKED BY C .. A .. S. 
potable water drilling fluid mixture to 
4.5 feet: wash drilled with 5 7/8-inch 
roller bit using a bentonite and potable water 
drilling fluid mixture from 4.5 to 20.0 feet 

2) Well developed on 9-11-85 -

Elevation of top of 
PVC pipe: 6.75' 

P'I:NI:TitATION·•LOWS P'C" I'"OOT 
o s 10 ., zo 10 •o •o 10 tOe 

BORING NUMBER 
DATE STARTED 

MW-8 
9-4-84 
9-9-BS 

DATE COMPLETED----

JOB NUMBER 
HA-5276 

SWP - Wilmington 
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ENVIRONMENTAL TECHNOLq_GY ENGINEE~ING, INC. 
CONSULllNG ENGINEERS, SURVEYORS AND HYDROOEOLOGISTS 

HYDROGEOLOGIC SERVICES 

1---"'---"--11 

CLASSIFICA llON 

Loose, yellowish brown SAND, fine to 
coarse, 5% clay 

brownish gray SAND, fine to coarse 

Firm, brownish black organic rich silty 
SAND, silt to medium, 10% small pebble, 
5% clay, 5% organics 
Very loose, brown SAND, fine to coarse 

Very loose, same to 9 feet, then dark 
brown CLAY, trace coarse to small 
pebble, 1 0% wood 
Very loose, same as above 

dark brown peaty CLAY, 30% 

loose, same as above, 40% wood 

dark brown peaty CLAY, 50% 

Loose, dark brown clayey PEAT, 35% clay 

loose, same as above 

Very loose, PEAT, large wood chunk 
blocked shoe 

brown SAND, fine to coarse, well 
coarse 

same as above 

Very loose, brown SAND, fine to coarse, 
moderately sorted medium, trace granule, 
2% phosphate 

Very loose, brown SAND, fine to coarse, 
1-7-7-il poorly sorted, 10% granule to medium 

pebble, 2% phosphate, trace lignite 

Dense, olive gray CLAY to 44.5 feet 
with 5% fhosphate and glauconite 
then ligh qray sandy shell 
mold LIMESTONE and SAND, alternating 
cemented shell molds and friable sand 
laminae, silt to large pebble 

Dense, same as above 

TEST BORING LOG 

REMARKS 

recovery 
No odor 
OVA == 114 ppm 
1 f!' recovery 
No odor 
oyA == 38.1 ppm 
8 recovery 
No odor 
OVA = 25.6 ppm 
8" recovery 
No odor 
ov~ = 38.6 ppm 
12 recovery 
No odor 
oyA == 32.7 ppm 
8 recovery 
No odor 
ov~ == 28.4 ppm 
14 recovery 
No odor 
OVA = 25.7 ppm 
12" recovery 
No odor 
OVA = 20.8 ppm 
1 0" recovery 
No odor 
OVA = 6.0 ppm 
1 f!' recovery 
No odor 
OVf:. == 14.3 ppm 
12 recovery 
No odor 
oyA = 3.9 ppm 
2 recovery 
No odor 
OVf:. = 7.3 ppm 
10 recovery 
Very slight odor 
OVA = 78.6 ppm 
1 f!' recovery 
Very slight odor 
OVA = 99.2 ppm 

1 f) recovery 
No odor 
OVA = 53.7 ppm 

1 0" recovery 
No odor 
OVA = 42.6 ppm 

12" recovery 
No odor 
OVA = 9.5 ppm 

24" recovery 
No odor 
OVA = 2.5 ppm 

24" recovery 
No odor 
OVA = 1.1 Pfm 
TO = 51 fee 
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TEST BORING RECORI ~ ~ 

D&I"TH 
aL.av. raaT . D&SC .. IPTION 

4.46 

-0.54 

-5.54 

ti~~nFILL: Dark brown silty fine 
SAND with occasional coarse 
sand · 

I 
Very firm to loose gray to 
grayish-brown fine to medium 
SAND w~th traces of silt 

12.s~----------------------------~ 

l-10.54 Soft dark brown PEAT and ORGANIC 
sn.T with root and wood fragments 

18.5----------
-15.54 Buried log from 18.5 to 20.0 feet· 

20.01-------- - -------------~ 
BORING TERMINATED 

1-20.54 

* 
1) 

2) 

REMARKS: 
Water level on 9-19-85 DRILLED BY _.;;;L;.;.•.;;;.S.:..·-

J.T.B. Wash drilled with 10-inch LOGGED BY 
wing bit using a bentonite CHECKED BY C.A.S. 
and potable water drilling fluid mixture 
to 4.5 feet; wash drilled with 5 7/8-inch 
roller bit using a bentonite and potable 
water drilling fluid mixture from 4.5 to 20.0 feet 
Well developed on ~-11-85 

Elevation of top of 
PVC pipe: 6.51' 

PI:NIET .. ATION·OL.OWS PIE" rOO'r 

0 ' • 0 " 20 ,. •o 10 10 ' •• 

\ 

BORING NUMBER 
DATE STARTED 

DATE COMPLETED 

JOB NUMBER 

9-5-85 
9-10-85 
HA-5276 

SWP - Wilmington 

• 



I --- ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
-=--~=--= ~- CONSULllNG ENGINEERS, SURVEYORS AND HYOROGEOLOGISTS -------------- HYDROGEOLOGIC SERVICES ,. 

TEST BORING LOG 

BORING NO. MW-10 

c PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC SHEET NO. 1 OF 1 

I CLIENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 

BORING CONTRACTOR: ETE DRILLER C. AARON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-18-92 

-~ WELL ~m 
SAMPLE 

CONSTRUCTION BLOWS 
CLASSIFICATION 

c ........... - PER r:' 

REMARKS 

NW "151" 0 .... 
~ .... 

I I-I-
..... .... ..... 

I-I- .... r---. .... 
0~ 1-1- 0~ 

..... .... bs-H zu 1-1- ~~ 

..... ss Black - tan fine to meduium SAND -- ~~ ..... 1 ~0-~ VlCl... 1-1- VlCl... .... 
l-5 

...... .... ..__ 
1-1- .... .... .... 
I-I- .... 

Saturated with water 
OVA= 0.0 

. 
1-f--

.... 
' 

.... 

I 
.... 

I-f- .... 1---.... P4-2E 
1-f-- .... 

2 ss Tan fine to medium SAND .... .... 50 
1-'- 10 .... 1----

I 
t 
I 

Saturated with water; I 

OVA = 0.0 I 

! 

-~ 
.... ..__ .... .... .... 

1----.... ..... ..... 1----.... Tan fine to medium SAND in u~per ~ortion .... 

1: 
.... 3 ss 1--- of spoon; Dark brown to bloc PEA at ..... 

15 F- bottom of spoon 

f---

' 
• I 

Boring terminated at 13.0 ft. 
I 
j 

OVA = 0.0 

' 
' 

1---

" I 
1----

1--
20 1----

:r ..__ 

I 1--
1----

-

1- 25 1---

1---

f---

i- f---

f- 1---

30 1---

i: 
t---

1- 1----

1--
t---

' 
35 1----

f---
1----

' 
·~ 1---

I 1- f---
·; 

.J 40 1----

1---

1- 1- f---

f- 1---

f---

1-
~5 t---

1---

I--

*' 
1- 1---

1---

50 1--
H.53050110 

' 



I 
I 
( 

~ 

I 
I 
I 
l.i 
I 
I 

C" 

I 
~ 

1-
f. 
~~ 

1-
I, .: ,, 

~~ 

IJ . 

. 

1-

' . iC 

------------------------ ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. ---------------------------------------- CONSULllNG ENGINEERS, SURVEYORS AND HYOROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON 
CLIENT: SOUTHERN WOOD PIEDMONT 
BORING CONTRACTOR: ETE 
RIG USED MOBILE B-57 

:r: SAMPLE 
WELL F~r--.~~~--~ 

!hw CONSTRUCllON c~ .,..._ ... 

NC 
DATE FINISHED 2-18-92 
DRILLER C. AARON 
INSPECTOR K. ANDERSON 

CLASSIFICA llON 

TEST BORING LOG 

BORING NO. MW-11 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVAllON 
DATE STARTED 2-18-92 

REMARKS 

~~~~~0~~4--+--~--------------------------~----------------
1-1-

0~ 
t-1-

zu 1-1-<< 
VIC.. f-1-

1-1-
f-1-
f-l-
1-1-
1-1-
1-1-

5 

1 ss 1--­

~0-0;: 
2 ss los-o' 

1---

Hit concrete and other buried debris 

Brown-tan fine to medium SAND 

::::. 
3 

pz-m Brown-tan fine to medium SAND 
·:-:-:-: ss bz-ot 

!-1-
1----...LL...L-LI----l 10 :· :·: -:· 

15 

20 

25 

30 

35 

40 

45 

50 

H.53050111 

.... 1---

::::. 4 ss ;-
---
1---
1---

I--

1---
1---

1--­
;-

1---

--

1---
)---

t--

Brown-tan fine to medium SAND in upper 
sr:>oon; Encountered a dark brown to black 
PEAT with roots at 15.0' 

. 

Saturated with Creosote 
from 5 to 7 feet: OVA == 34. 

Saturated with Creosote 
OVA = 38.1 

Sand unit saturated 
with Creosote; OVA = 69.8 

I 

I 
' 

t 

I 
I 
I 
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WELL 
CONSTRUCllON 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENGINEERS, SURVEYORS ANO HYOROGEOLOG1STS 

HYOROCEOLOGIC SERVICES 

CLASSIFICA llON 

brown D, fine to coarse, well 
medium 

brown SAND, fine to coarse, 5% 
At 3 feet visually stained soil. 

Very loose, brown SAND, fine to coarse, 
~---:--11 5% wood, 2" dark brown CLAY layer at 5 
&.---It feet. VisuallY. stained soil. 

Very loose, brown SAND, fine to coarse, 
trace wood, 8-inch dark brown peaty CLAY 
lense at 6 feet. Visually stained soil. 
Loose, brown SAND, fine to coarse, 5% 
wood, visually stained soils to 8.5' 
then 1/4" seams of stained soil 
Very loose, brown SAND, fine to coarse. 
Visually stained soils. 

Very loose, same as above to 13 feet, 
then dark brown peaty CLAY, 30% wood. 
Visually stained soils m sands, no 

~--:,--il visual staining in peaty clay. 
Very loose, dark brown PEAT, 20% clay 

Very loose, brownish black peaty CLAY, 
30% peat 

same as ~bove, 40% wood 

loose, brownish black peaty CLAY, 
wood 

loose, some as above 

Very loose, same to 27.5 feet, then dark 
brown SAND, fine to coarse, well sorted 
medium 
Loose, same as above, 1 0% wood 

Loose, light brown SAND, very fine to 
medium, well sorted fine, 2% phosphate 

Loose, brown SAND, fine to granule, 
poorly sorted, 5% small pebble, 2% 
phosphate 

Firm, brown SAND, fine to granule to 44 
feet, then olive gray CLAY, 5% phosphate 
and glauconite, tight and dry 

,___ _ _,, Dense, It gray shell mold 
UMESTONE and SAND, alternating lenses 
of indurated cemented shell molds and 
friable sand, silt to very coarse, 10% 
granule 

TEST BORING LOG 

REMARKS 

1 8" recovery 
No odor 
OVA = 124 ppm 
1 Z' recovery 
Strong odor 
OVA = 877 
8" recovery 
Strong odor 
ave- = 89.1 ppm 
2~ recovery 
Strong odor 
OVA = 153 ppm 
24" recovery 
Strong odor 
OVA = 113 ppm 
1 Z: recovery 
Strong odor 
ave- = 186 ppm 
10 recovery 
Strong odor 
OV~ = 131 
24 recovery 
Strong odor 
ove- = 66.2 ppm 
10 recovery 
Strong odor 
OVA = 98.1 ppm 
10' recovery 
Strong odor 
oyA = 113 ppm 
3 recovery 

4" recovery 
Moderate odor 
ave- = 112 ppm 
24 recovery 
No odor 
ove- = 17.3 ppm 
24 recovery 
Very slight odor 
OVA = 34.3 ppm 
1 Z: recovery 
Very slight odor 
OVA = 26.9 ppm 

1 Z: recovery 
No odor 
OVA = 18.6 ppm 

1 Z' recovery 
No odor 
OVA = 12.8 ppm 

24" recovery 
No odor 
OVA = 7.2 ppm 

1 4" recovery 
No odor 
OVA = 1 0.8 ppm 
TO = 50 feet 

MW-11A 
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---~ g g:-- ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 

~ -­-------------- CONSULTING ENGINEERS. SURVEYORS AND HYDROCEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON 
CUENT: SOUTHERN WOOD PIEDMONT 
BORING CONTRACTOR: ETE 
RIG USED MOBILE 8-57 

SAMPLE WELL ~~~-,~~~~--~ 

CONSTRUCTION ~~ .,._, ... 

. 
f--­

f--­
I--

NC 
DATE FINISHED 2-18-92 
DRILLER C. AARON 
INSPECTOR K. ANDERSON 

CLASSIFICATION 

I-I-
o::.:: I-I- a::.:: 

. 
1 ss ~ Brown-ton fine to medium well sorted 

06-0 SAND zu I-I-
iJi~ t-l-

I-I-
t-1-
I-I-
I-I-
t-1-

H.53050112 

~~ 5 f---
(/)[l. . 

1--

I--

10 .••• 
ss ~3-Q! 2 0-1 

f---

.... f---

~ 
15 !---=--

20 

25 

1-

30 

I­

I-

35 

45 

50 

f---
3 ss 1°8- 1 

9-iE 
f---
f--­

f---

1--

1---
1--

1---
1--

1--

1---
1-­

f--­

f--­
f--­

f---

1---­

>-----

1---
1--

1--

1----
1--

1--

1--­
f--­

f---
1---­

f--­

f---
1---­

f---

1---
1--

1---
1--

1--

1--

Same as above except Sand is saturated 
with Creosote 

Same as above 

Or~anic rich dark brown to block PEAT 
wit roots 

TEST BORING LOG 

BORING NO. MW 12 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-18-92 

REMARKS 

No visual Creosote 
OVA = 13.3 

OVA = 72.7 

OVA == 45.1 
I 
I 

I 
I 



I --- ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. TEST BORING LOG = ~-=--- .... ==-- CONSUL liNG ENGINEERS, SURVEYORS AND HYOROGEOLOGISTS 
~-~ BORING NO. MW-1.3 HYDROGEOLOGIC SERVICES 

I 
PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC SHEET NO. 1 OF 1 
CLIENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 JOB NO. 530-06-501 
BORING CONTRACTOR: ETE DRILLER C. AARON ELEVATION 

RIG USED MOBILE 8-57 INSPECTOR K. ANDERSON DATE STARTED 2-18-92 

~---
WELL j!:l-

SAMPLE 

CONSTRUCTION !ht:l CLASSIFICATION REMARKS 
0 ... .,__ ... - BLOWS 

PER 6" 
0 

I 
~ .... 

CLA~ Pll~G 
..... r---.__ '- .... ...... 

,_. - ~ ....... -.... .. ... 

I 
,_. - .... r---..... 

0.3-0 Brown-tan fine to medium SAND Visual Creosote ,_. ,..- ..... 
1 ss ..... FQ1::0 encountered in borehole 

0~ ....., '- 0~ .... 
zu zu 5 

..... 
~ immediate!~ upon drilling ..... 

<(<( _; - <(<( .... OVA = 10 .0 
(l)ll. (l)ll. .... ____, .__ .__ ..... ..... 

I 
,..-'- ...... -..... ..... 

----:-: - - ..... 
No visual Creosote; ...... 05-0 

-1 ,..- .... 2 ss ..... 12 Same as above OVA = 47.8 
f-l ._. .... 

10 ...... 1---

I~ 
.... 

1---...... ..... .... r---..... .... .... r---.... No visual Creosote ..... 

I 
f---..... OVA = 3.0 3 ss Dark brown to balck organic rich PEAT 

15 f-
f---
f---

I f-
f---

20 c--

I 
>-

-
-
>-

1- 25 c--

-
-

I 
- -

-
JO - I 

I. f---
f---

f-
f---

I 35 f.-

f---

- . 
I 

Ji 

-
f---

40 f---

-

l '-

-
-

I. 45 f---

-
-

I" 
-
--1 

50 --1 
H.5305011.3 

1-
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSIJLnNG ENGINEERS. SURVEYORS AND HYDROctOLOGISTS 

HYDROctOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-19-92 
BORING CONlRACTOR: ETE \ DRILLER C. AARON 
RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

WELL j;m SAMPLE 
fu CLASSIFICATION 

CONSlRUCTION c ·-- .. Bt.Dws 
·- 1WC PER It 

- -
ClAY PLUG I-
t--- 1--

5 

r-r-

t- f- 1-
t- f-

0~ 1- 1- 0~ 

~~ 1-t- ~~ (I) D.. 1-1- f-10 

t-t-
1-1-
t-t-
1- - r-
t- ,__ 
1-- 15 

1-

20 

.... .. ... 
1 .... ..... .... .... .... .... 2 .... .... .... ..... .... 3 .... .... ..... .... .... 
4 .... .... 

~·.:: 
f----
r---:. 5 

1-:-:-1-_-_: 6 f---
r_-_ 

7 r--
r----
r:-:- B r_-_ 
f-_-_ 

- 9 -------- 10 
f-_-_ 

SS I ~-_:>5 Dark brown-black Fill material 
"---

ss I !:; Brown-tan fine to medium SAND 
f---

ss 1 
2- 2 Same as above 
4-3 

f---
3-3 s b ss 14_

10 
ame as a ove 

f---

ss ~ Black-brown organic rich PEAT with roots 
f---

ss t--- Same as above with large wood fragments 
throughout 

I---
ss _ Black PEAT with brown-orange wood 

fragment at end of spoon 
r-

ss - Black-brown PEAT with root fragments 
r-

ss t--- No sample retriev~ 

~ 

ss t--- Black-brown PEAT with· root fragments 
I---

TEST BORING LOG 

BORING NO. MW-14 

SHEET NO. _ 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-19-92 

REMARKS 

OVA = 0.0 

Visual Creosote 
OVA = 0.0 

Visual Creosote 
OVA = 19.3 

Visual Creosote 
OVA = 34.7 

Visual Creosote 
OVA = 27.1 
Visual Creosote 
OVA = 9.6 

Visual Creosote 
OVA = 25.3 

Visual Creosote 
OVA= 19.4 

No visual Creosote 
OVA = 8.0 

f-- 11 t"":-:-: 
ss ~ Black-brown PEAT to approximately 21.5 No visual Creosote 

ft bgs; Brown-tan medrum to coarse SAND OVA = 5.2 
t--- below peat 

H:53050114 

25 

30 

1-
35 

1-

1-

50 

.... .... 
f---

1---
f---

"---

1---

-
1---

-

f--­

~ 

f--­

~ 

f--­

~ 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-19-92 
BORING CONTRACTOR: ETE DRILLER C. AARON 
RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

SAMPLE 
WELL ~~~~~~~~--~ 

CONSTRUCTION ~~ ,...,._ ... 
CLASSIFICA llON 

TEST BORING LOG 

BORING NO. MW 15 

SHEET NO. 1 OF 2 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-19-92 

REMARKS 

~~,---~P~III~GO ~.-•• -.4-~--~--~~----------------------------------f------------------------lA' 

1--1-
1--1--
1-1-

0~ 1-1-
zu r--1-<(<( 
(l)[l. 1-1-

1-1-

1----­

f----

1----- Fine to medium, loose to very loose 
1 SS r-!;:::.!; brown SAND 

4-4 
1----

1----

1-1-
.... 1-----

1-1--
1-1-- ~ .·.·.·.· 
1-1-- 10 ·:::. 

~--..LJ...-L-L.J.._-~ •••• 

H.53050115 

1- •••• 
~ .·.·.·.· 

15 

1-
20 

1-
25 

30 

35 

40 

45 

so 

1----

2 ss 1---­

f----
1----

f----

Fine to medium, brown SAND 

1----- Fine to medium, brown SAND in upper 
3 ss 1---- spoon; Dark brown to black PEAT with 

root fragments in lower port of spoon 
1-----
~ 

f----
1----

1---­

f---­
f----

1-----

1---­

f----

1-----

1--­
f--­
~ 

i-­
f--­

~ 

1--­

t---­
~ 

I--­
f--­

I--­

f---

1-----

1--­
f----

1----­

!--

~ 

1---
1----

1----­

~ 

. .. 
-' 

Visual oil; 
diesel fuel odor 
OVA = 58.3 

No visual oil; 
OVA = 15.6 

No visual oil 
OVA = 5.4 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERIIICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT 
BORING CONlRACTOR: ETE 
RIG USED MOBILE B-57 

SAMPLE WELL ~~~~~~;---~ 

CONSlRUCTlON ~~ .,..._ ,.., 

f-f-

-f-
,...f-

0~ 
~r-zu 

~a: -r-
-r-
-r-
--

PlU{ ..... .... 

. . . . 1 

- BLOWS 
PER ft' 

f-

~ 

f-

ss f-.-
'--
.....__ 

-

DATE FINISHED 2-19-92 
DRILLER C. AARON 
INSPECTOR K. ANDERSON 

CLASSlFICA TlON 

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 

-:- ,.---

ss 
- ·:::: 

::::. 2 
Medium ton to brown SAND with some wood Little odor 
fragments OVA = 42.6 --

f-. H 10 . 
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Some as above 

Dark brown to block PEAT contact at 15.0 
ft. 

Slight diesel odor 
OVA = 32.5 
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-----------~ = =- ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 

~= 
------~ -------- CONSULTING ENGINEERS, SURVEYORS AND HYDROGE:OLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CLIENT: SOUTHERN WOOD PIEDMONT DATE ANI SHED 2-19-92 
BORING CONTRACTOR: ETE DRILLER C. AARON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

SAMPLE 
WELL ~~·~-,~~=;----41 

CONSTRUCTION ~t::'.,......, ... 
CLASSIACA TION 

TEST BORING LOG 

BORING NO. MW-17 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DATE STARTED 2-19-92 

REMARKS 

~~~--~P~IUG~O ~.-.-.. ~.~+---~--~-----------------------------------4------------------------I~A' 

!-!-
!-I-

0~ 
1-1-

zu 1-1-
~~ 1-1-

1-l--
1-1-
1-1-
1-1-
1-1-

10-2 Fine to medium brown SAND with wood 
1 SS 2_ 2 fragment at bottom of spoon 

2 ss 2- 2 
2-2 1-1-

~--..U....I.-U.....---1 10 :· :-:· :· 

Wood fragments in upper portion of spoon 
with a fine to medium brown SAND in 
bottom of spoon 

· · · · Fine to medium brown SAND .... : 3 ss f-
15 

4 ss Dark Brown PEAT with root fragments 

f---

20 f---

f---

f-

25 1---

------1---

30 1---

f-

35 

1---

1---

40 

1---

1---

50 

H.53050117 

Saturated with diesel 
fuel: OVA == 1 1 8 

Diesel fuel odor 
OVA = 57.1 

Saturated with 
diesel fuel; 
OVA = 72.3 

No visual oil 
OVA = 39.1 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENGINEERS. SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON 
CUENT: CHUCK DAVIS 
BORING CONTRACTOR: ETE 
RIG USED ATV MUD ROTARY 

WELL i!O SAMPLE 

CONSTRUCllON ~~ ..._. .... ..., BLOWS 
PERf{' 

DATE FINISHED 10-7-92 
DRILLER T. COPPIN 
INSPECTOR G. KUNTZ 

CLASSIFICA llON 

.... .... 1 ss o-o 
0-0 

Very loose, brown SAND, fine to medium, 
57. coarse to granule 

H.530MW18 
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Loose, brown SAND, fine to coarse, 57. 
granule, poorly sorted 

Very loose, brown SAND, fine to coarse, 
coarse dominant, 207. very coarse 

Loose, same as above, 357. very coarse to 
granule, 27. small pebble 

Firm, brown pebbly SAND1 fine to coarse, 
307. granule to small peoble 

Loose, brown SAND, fine to coarse, 
medium dominant 

Loose, brown pebbly SAND, very fine to 
coarse, 307. granule to small pebble to 
13.5 feet, then dark brown clayey PEAT, 
307. clay 

TEST BORING LOG 

BORING NO. MW-18 

SHEET NO. 1 OF 1 
JOB NO. 530-06-503 
ELEVAllON 
DATE STARTED 

REMARKS 

14• recovery 
No odor 
OVA = 30 ppm 
1 s- recovery 
Slight diesel odor 
OVfl = 35.3 ppm 
14 recovery 
No odor 
OVA = 27.9 ppm 
1 s- recovery 
S~i ht diesel odor 
OV = 20.6 ppm 
1 recovery 
No odor 
OVA = 9.9 ppm 
1 s- recovery 
No odor 
OVf:. = 6.6 ppm 
24 recovery 
No odor 
OVA = 5.1 pfm 
TO = 14 fee 

4.26 
10-6-92 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL11NG ENGINEERS. SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

CLASSIFICA noN 

Very loose, dark brown 
coarse, 5% granule 

Loose, brown SAND, fine 
poorly sorted 

Loose, brown SAND, fine 
sorted medium 

Loose, brown SAND, fine 
poorly sorted 

Loose, same as above, 

fine to 

to coarse, 

to medium, 

to coarse, 

10% wood 

well 

Very loose, same as above, 20% wood. 
r-=--o-•• Visually stained soil t 1.5 to 12 feet. 

Very loose, brownish black clayey PEAT, 
1--'---'--il 25% cloy 

TEST BORING LOG 

REMARKS 

recovery 
No odor 
OVA = 201 ppm 
18" recovery 
No odor 
OVA = 276 ppm 
12" recovery 
No odor 
OVA = 92.4 ppm 
18" recovery 
No odor 
OVf. = 69.6 ppm 
24 recovery 
Slight odor 
ave. = 183 ppm 
24 recovery 
Strong odor 
OVA = 210 ppm 
18" recovery 
Moderate odor 
OVA = 45.6 ppm 
TD = 14 feet 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENGINEERS, SURVEYORS AND HYOROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

CLASSIFICA llON 

brown SAND, fine to coarse 

Loose, brown pebbly SAND, fine to 
coarse, 257. small pebble 

SAND, fine to coarse, 57. 

loose, same as above 

Very loose, same as above to 11.5 feet, 
.-=---,, then 1-inch dark brown clay lense 

followed by same sand to 12 feet 
Very loose, brownish black clayey PEAT, 

~----=--11 257. clay 

1----11 

loose, brownish black peaty CLAY, 
peat 

loose, same as above, 507. wood 

Same as above 

dark brown peaty CLAY, 30% 

same as above to 25 feet, 
SAND, fine to coarse, poorly 

Firm, olive gray CLAY, 5% phosphate and 
~~:-II glauconite, tight and dry 

~~oil Firm, same as above, 10% phosphate and 
glauconite 

1----11 
Very dense, light gray sandy 
shell mold UMESTONE, 357. sand 

TEST BORING LOG 

REMARKS 

1 f) recovery 
No odor 
0';/A = 214 ppm 
8 recovery 
No odor 
OVA = 290 ppm 

1 f) recovery 
No odor 
OVP. = 89.5 ppm 
1 Z" recovery 

.Slight odor 
OVA = 183 ppm 
18" recovery 
Visual creosote 11.5' to 12' 
OVA = 210 ppm 
1 8" recovery 
.Moderate odor 
OVf:. = 42.3 ppm 
24 recovery 
No odor 
OVP. = 19.0 ppm 
1 8" recovery 
No odor 
OVf:. = 10.1 ppm 
14 recovery 
No odor 
OVA = 8.6 ppm 
No recovery 

1 'L' recovery 
No odor 
OVf:. = 11.9 ppm 
24 recovery 
No odor 
OVA = 8.6 ppm 

1 2" recovery 
No odor 
OVA = 9.8 ppm 

1 2" recovery 
No odor 
OVA = 4.6 ppm 

24" recovery 
No odor 
OVf:. = 4.9 ppm 
24 recovery 
No odor 
OVA = 5.2 ppm 
';:' recovery 
No odor 
OVA = 3.1 Pfm 
TD = 43 fee 2 inches 
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EN\i'IRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENGINEERS, SURVEYORS AND HYOROGEOLOG!STS 

HYOROCEOLOCIC SERVICES 

Loose, brown SAND, fine to coarse, 
poorly sorted 

Very loose, same as above 

Loose, same as above 

Very loose, brown SAND, very fine to 
medium, 107. coarse, 1/4" dark gray clay 
lense at 1 0 feet 
Very loose, brownish gray silty SAND. 
silt to medium, .357. silt, 1 07. clay, 
1-inch dark gray lense at 11.5 feet 
Very loose, brownish black peaty CLAY, 
25% wood 

TEST BORING LOG 

REMARKS 

recovery 
Slight odor 
ave. = 120 ppm 
24 recovery 
Very slight odor 
OVA = 66.0 ppm 
1 ff' recovery 
v~ slight odor 
OV = 106 ppm 
1 recovery 
No odor 
OV~ = 43.5 ppm 
14 recovery 
No odor 
OV~ = 57.1 ppm 
20 recovery 
No odor 
ov~ = 9.8 ppm 
24 recovery 
Very slight odor 
OVA = 15.7 ppm 
TO = 14 feet 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULTING ENGINEERS, SURVEYORS ANO HYOROGEOLOGISTS 

loose, brown SAND, fine to coarse, 
coarse dominant 

Very loose, brown SAND, fine to coarse, 
~~-il medium dominant 

loose, same to 7', then 4• dark gray 
t-=--=-·11 clay lense, then peaty CLAY, 30% wood 

Very loose, brownish black peaty CLAY, 
1-'--'--il .30% wood 

TEST BORING LOG 

REMARKS 

recovery 
No odor 
OVA = 43.2 ppm 
18" recovery 
No odor 
OVA = 86.6 ppm 
1 '2: recovery 
No odor 
ave. = 52.6 ppm 
24 recovery 
No odor 
OVf:. = 20.6 ppm 
24 recovery 
No odor 
OVA = 1 0.8 ppm 
TO= 10 feet 
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WELL 
CONSTRUCTION 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENG1NEERS. SURVEYORS AND H'I'OROGEOLOG1STS 

H'I'OROGEOLOG1C SERVICES 

coarse, 20% clay, 15% plant and wood 
material to 1.5', then brown SAND 
Loose, brown SAND, fine to coarse 

Very loose, same as above 

Loose. brown SAND, fine to coarse, well 
sorted medium 

Very loose, same as above 

Loose, brown SAND, fine to coarse, 
poorly sorted, few 1 /2:' dark brown clay 
lenses at 11.5' 
Very loose, brownish black clayey PEAT. 
357. clay 

TEST BORING LOG 

REMARKS 

recovery 
Sli~ht diesel odor 
ove. = 1 09 ppm 
24 recovery 
Creosote stained soil at 3' 
OVf. = 87.7 ppm 
14 recovery 
Creosote stained soils 
OVf. = 1 07 ppm 
24 recovery 
Creosote stained soils 
OVf. = 157 ppm 
20 recovery 
Creosote stained soils to 9' 
OVA = 75.6 ppm 
18" recovery 
Moderate odor 
OV(:. = 84.7 ppm 
24 recovery 
Slight creosote odor 
OVA = 25.5 ppm 
TO = 14 feet 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULnNG ENGINEERS, SURVEYORS AND HYDROGEOLOG1STS 

CLASSIFICATION 

Very loose, brownish black PEAT to fJ', 
then brown SAND, fine to coarse, 5% 
_granule, wood fragment blocked shoe 
Very loose, brownrsh gray SAND, silt to 
coarse, 20% clay 

Very loose, brownish gray CLAY to 5', 
then brown SAND, fine to coarse, well 
sorted coarse 
Very loose, same as above 

Very_ loose, same as above to 9', then 
PEAT, 20% clay 

Very loose, brownish black clayey PEAT, 
35% clay 

TEST BORING LOG 

REMARKS 

E!' recovery v¥ slight odor 
OV. = 12.2 ppm 
1 recovery 
No odor 
OVA = 12.7 ppm 
20" recovery 
No odor 
ave. = 14.6 ppm 
24 recovery 
No odor 
ave. = 16.2 ppm 
14 recovery 
No odor 
OVA = 16.2 ppm 
1 E!' recovery 
No odor 
OVA =13.4 prm 
TO = 12 fee 
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WELL 
CONSTRUCTION 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENC1NEERS, SURVEYORS AND HYOROCEOLOC1STS 

HYDROGEOLOGIC SERVICES 

Loose, dark 
to coarse, 10% cloy, 10% 
small pebble 
Loose, light brown SAND, fine to coarse, 
5% clay, trace small pebble 

Very loose, light grayish brown SAND, 
very fine to medium, 5% heavy minerals 

loose, brown SAND, fine to coarse 

loose, same as above 

Very loose, same as above to 11.5 feet, 
then brownish block clayey PEAT, 35% 
clay 

TEST BORING LOG 

REMARKS 

recovery 
No odor 
OVA = 36.2 ppm 
1 fJ' recovery 
No odor 
ave. = 47.1 ppm 
12 recovery 
No odor 
OVA = 52.9 ppm 
1 'Z' recovery 
Very slight odor 
OVA = 105 ppm 
ft recovery 
v~ slight odor 
OV. = 71.3 ppm 
1 recovery 
Very slight odor 
OVA = 104 ppm 
TO = 12 feet 

.:. 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. TEST BORING LOG 
CONSULnNG ENGINEERS. SURVEYORS AND HYOROGEOLOGISTS 

HYOROCEOLOGIC SERVICES BORING NO. MW-25 

I PROJECT: SOUTHERN WOOD PI UMUN 1-WllMINar-ON !SHEET NO. 1 OF' 1 
I CUENT: CHUCK DAVIS IDA TE FINISHED 10-8-92 I JOB NO. 530-06-503 
lt:!Ut<INu- CONTRACTOR: ETE I DRILLER J. MASSEY IELEVAllON 1.78 
IRIG USED HAND AUGER G. KUNTZ IDATE STARTED 10-8-92 

WELL li!'· SAMPLE 

CON~CllON ~~~ 
1
.,_ I ... - :~'?- CLASSIFlCA llON REMARKS 

CLAY c PLUG z 

~ ~ 
(.) 

(.) 
> a.. 

H:530MW25 

r-- -:. 
~--
:--
. 

1- I . 

~51· •• 

I· 

~15 

~20 

~25 

~30 

~35 

f-so 

HA 1----ll Borehole was hand augered because well 
location is within a wetland area. 

'------'' ReJ:>resentative samples were not obtained 
~--II during the augering process because the 

loose nature of the sediments prevented 
sample retrival. 

Sediments encountered are believed to be 
marsh mud to 2 feet, then loose brown 

1----11 sand to 13 feet, then the peat unit was 
1----ll encountered. The well was hand pushed 

to 13 feet using a well point and was 
~--11 constructed using a natural filter pock. 

1---

1--­

f­
f-

--
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 

CONSUL11NG ENGINEERS. SURVEYORS AND HYOROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT -WILMINGTON 
CLIENT: CHUCK DAVIS DATE FINISHED 10-5-92 
BORING CONTRACTOR: ETE DRILLER T. COPPIN 
RIG USED ATV MUD ROTARY INSPECTOR G. KUNlZ 

WELL i!'l;j SAMPLE 

CONSTRUCTION ~~ ,__ .. - etows 
PER ff' 

CLASSIFICATION 

1- _I_ 1-
:::> :::> 
0 0 
0::: 0::: 
(!) _. (!) 

w 
w 5 t; 

1-
en 

CLAY en PLUG w 
1-

_. 
z: 
~ 1-
en 

10 

~ 
0~ 

i~ 
0~ -

~~ ~~ 
I 15 

~~ 
~§ 

20 

25 

30 

35 

--45 

50 

H.530MW26 

....... 
.. .... 

1 ....... .... ....... .... ...... .... 2 ...... .... . ... ..... ...... 
3 .... ..... .... ....... ..... .... . .... 4 ..... ...... .... .... 5 .... ..... .... 

.... .... 6 ...... .... .... .... .... 7 ..... ..... ..... .... .... 
8 ...... 

r-_-_ 
r-_-_ 9 
r-_-_ 

SS 
1 
7-6 Loose, brown SAND, fine to coarse, 
G-5 poorly sorted 

f---

ss 7-6 Loose, brown SAND, silt to coarse, well 
6-6 sorted medium 

1-----
ss ~ Very loose, brown SAND, very fine to 

2-3 coarse, poorly sorted 
I---ss ~ Very loose, some as above 

0-1 
I---ss r-J.=J_ Loose, some as above 
6-7 

r---ss 
1 
4-4 Loose, some as above 
7-8 r---

ss 1 

3-7 Loose, dark brown SAND, medium to 
50 coarse, 1 0% wood, wood blocked shoe 

r---
ss ~ Very loose, no recovery, pebble blocked 

1_, shoe 

SS 6-7 Loose, dark blackish brown clayey PEAT 
9-8 grading to peaty CLAY, interval between 

r--- 16' and 17 visually stained with 
r-- creosote, no staining below 17' 

f------

1---
1---

1---

r---
1---

1---

r-
f---

f---

r---
1---

I---

f---

r---
f---

f------

1---
1---

r------
1---
r----
1---

r------
1---

r----
1---

-
-
r---

TEST BORING LOG 

BORING NO. MW-26 , 

SHEET NO. 1 OF 1 I 

JOB NO. 530-06-503 I 

ELEVATION 2,48 1 

DATE STARTED 10-5-92 t 

REMARKS 

18" recovery 
No odor 
OVA = 13.5 ppm 
18" recovery 
No odor 
OVA = 14.6 ppm 
8" recovery 
No odor 
OVA = 14.7 ppm 
1 cr recovery 
VerY slight odor 
OVf:. = 15.1 ppm 
14 recovery 

· Creosote stained soil 
OVA = 140 ppm 
1 6" recovery 
Creosote stained soil 
OVf:. = 206 ppm 
14 recovery 
Creosote stained soil 
OVA = 236 ppm 
Creosote stamed soils 

1 8" recovery 
Strong odor 
OVA = 110 ppm 
TO = 18 feet 
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DEPARTMENT OF THE ARMY 
WILMINGTON DISTRICT, CORPS OF ENGINEERS 

P.O. BOX 1890 
WILMINGTON, NORTH CAROUNA 28402-1890 

IN REPLY REFER TO November 4, 1992 

Regulatory Branch 

Action ID. 199300253 and Nationwide Permit No. 5 (Scientific Measurement 
Devices) 

North carolina State Ports Authority 
cfo Environmental Technology Engineering, Inc. 
Attn: Mr. Gregory B. Kuntz 
Post Office Box 1867 
L~xingto~, south Carolina 29072 

Dear Mr. Kuntz: 

Thank you for your inquiry of September 22, 1992, regarding your plans to 
install two monitoring wells within a wetland area adjacent to the Cape Fear 
River, at the foot of Greenfield Street in Wilmington, New Hanover County, 
North Carolina. 

For the purposes of the u.s._Army Corps of Engineers' Regulatory Program, 
Title 33, Code of Federal Regulations (CFR)', Part 330.6, published in the 
Federal Register on November 22, 1991, lists nationwide permits (NWP). 
Authorization, pursuant to Section 10 of the Rivers and Harbors Ace of 1899 
and Section 404 of the Clean Water Act, was provided for staff gages, tide 
gages, water recording devices, water quality testing and improvement devices, 
and similar scientific structures. 

Your work is authorized by this NWP provided it is accomplished in strict 
accordance with the enclosed conditions and provided you receive a Section 401 
water quality certification from the North Carolina Division of Environmental 
Management and, in the coastal area, a consistency determination from the 
North Carolina Division of coastal Management. You should contact Mr. John 
Dorney, telephone (919) 733-1786, regarding water quality certification, and 
Mr. st~vd BenLon, tel~phone (919) 733-2293, regarding consist~ncy 
determination. This NWP does not relieve you of the responsibility to obtain 
other required State or local approval. 

This verification will be valid for 2 years from the date of this letter 
unless the NWP authorization is modified, reissued, or revoked. Also, this 
verification will remain valid for the 2 years if, during that period, the NWP 
authorization is reissued without modification or the activity complies with 
any subsequent modification of the NWP authorization. If during the 2 years, 
the NWP authorization expires or is suspended or revoked, or is modified, such 
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that the activity would no longer comply with the terms and conditions of the 
NWP, activities which have commenced (i.e., are under construction) or are 
under contract to commence in reliance upon the NWP will remain authorized 
provided the activity is completed within 12 months of the date of the NWP's 
expiration, modification or revocation, unless discretionary authority has 
been exercised on a case-by-case basis to modify, suspend, or revoke the 
authorization. 

Questions or comments may be addressed to Mr. Jeff Richter, Wilmington 
Field Office, Regulatory Branch, telephone (919) 251-4636. 

Sincerely, 
.;'~ 

~~n~ 
~hle~;· Regulatory Branch 

Enclosure 

Copies Furnished (without enclosure): 

Mr. John Parker 
North Carolina Department of 

Environment, Health and 
Natural Resources 

Post Office Box 27687 
Raleigh, North carolina 27611-7687 

Mr. John Dorney 
Water Quality Section 
Division of Environmental Management 
North Carolina Department of 

Environment, Health and 
Natural Resources 

Post Office Box 27687 
Raleigh, North Carolina ~7611-7687 

Mr. Bob Stroud 
Acting Office Manager 
Wilmington Regional office 
North Carolina Division of 

Coastal Management 
127 cardinal Drive Extension 
Wilmington, North carolina 28405-3845 
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GENERAL CONDITIONS 

1. Navigation. No activity may cause more than a minimal adverse effect on 
navigation. 

2. Proper Maintenance. Any structure or fill authorized shall be properly 
maintained, including maintenance to ensure public safety. 

3. Erosion and Siltation Controls. Appropriate erosion and siltation 
controls must be used and maintained in effective operating condition during 
construction, and all exposed soil and other fills must be permanently 
stabilized at the earliest practicable date. 

4. Aquatic Life Movements. No activity may substantially disrupt the 
movement of those species of aquatic life indigenous to the waterbody, 
including those species which normally migrate through the area, unless the 
activity's primary purpose is to impound water. 

5. ~quipmen~. Heavy equipment working in wetlands must be placed on mats or 
other measures must be taken to minimize soil disturbance. 

6. Regional and Case-by-case Conditions. The activity must comply with any 
regional conditions which may have been added by the Division Engineer and any 
case specific conditions added by the Corps. 

7. Wild and Scenic Rivers. No activity may occur in a component of the 
National Wild and scenic River System; or in a river officially designated by 
Congress as a "study river" for possible inclusion in the system, while the 
river is in an official study status. Information on Wild and Scenic Rivers 
may be obtained from the National Park Service and the u.s. Forest Service. 

8. Tribal Rights. No activity or its operation may impair reserved tribal 
rights, including, but not limited to, reserved water rights and treaty 
fishing and hunting rights. 

9. Water Quality Certification. In certain states, an individual state 
water quality certification must be obtained or waived. 

10. Coastal Zone Management. In certain states, an individual state coastal 
zone management consistency concurrence must be obtained or waived. 

11. Endangered Species. No activity is authorized under any NWP which is 
likely to jeopardize the continued existence of a threatened or endangered 
species or a species proposed for such designation, as identified under the 
Federal Endangered Species Act, or which is likely to destroy or adversely 
modify the critical habitat of such species. Non-Federal permittees shall 
notify the District Engineer if any listed species or critical habitat might 
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be affected or is in the vicinity of the project and shall not begin work on 
the activity until notified by the District Engineer that the requirements of 
the Endangered Species Act have been satisfied and that the activity is 
authorized. Information on the location of threatened and endangered species 
can be obtained from the U.S. Fish and Wildlife Service and National Marine 
Fisheries Service. 

12. Historic Properties. No activity which may affect Historic Properties 
listed, or eligible for listing, in the National Register of Historic Places 
is authorized, until the District Engineer has complied with the provisions of 
33 CFR 325, Appendix c. The prospective-permittee must notify the District 
Engineer if the authorized activity may affect any historic properties listed, 
determined to be eligible, or which the prospective permittee has reason to 
believe may be eligible for listing on the National Register of Historic 
Places, and shall not begin the activity until notified by the District 
Engineer that the requirements of the National Historic Preservation ~ct have 
been s~tisfied and that the activity is authorized. Information on the 
location and existence of historic resources can be obtained from the State 
Historic Preservation Office and the National Register of Historic Places (see 
33 CFR 330.4(g)). 

13. Notification (for discharges between 10 and 25 cubic yards). 

a. Where required by the terms of the NWP, the prospective permittee 
must notify the District Engineer as early as possible and shall not begin the 
activity: 

(1) until notified by the District Engineer that the activity may 
proceed under the NWP with any special conditions imposed by the District or 
Division Engineer; or 

(2) if notified by the District or Division Engineer that an 
individual permit is required; or 

(3) Unless 30'days have passed from the District Engineer's receipt 
of the notification and the prospective permittee has not received notice from 
the District or Division Engineer. Subsequently, the permittee's right to 
proceed under the NWP may be modified, suspended or revoked only in accordance 
with the procedure set forth in 33 CFR 330.5(d)(2). 

b. The notification must be in writing and include the following 
information and any required fees: 

(1) Name, address and telephone number of the prospective permittee; 
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(2) Location of the proposed project; 

(3) Brief description of the proposed project; the project's purpose; 
direct and indirect adverse environmental effects the project would cause; any 
other NWP(s), regional general permit(s) or individual permit(s) used or 
intended to be used to authorize any part of the proposed project or related 
activity; 

(4) Where required by the terms of the NWP, a delineation of 
affected special aquatic sites, including wetlands; and 

(5) A statement that the prospective permittee has contacted; 

(a) The USFWS/NMFS regarding the presence of any Federally 
listed (or proposed for listinq) endangered or threatened species or critir.al 
naoitat in the perm~t area that may be affected by the proposed project; and 
any available information provided by those agencies. (The prospective 
permittee may contact corps District Offices for USFWS/NMFS agency contacts 
and list of critical habitat.) 

(b) The SHPO regarding the presence of any historic properties 
in the permit area that may be affected by the proposed project; and the 
available information, if any provided by that agency. 

14. Water Supply Intakes. No discharge of dredged or fill material may occur 
in the proximity of a public water supply intake except where the discharge is 
repair of the public water supply intake structures or adjacent bank 
stabilization. 

15. Shellfish Production. No discharge of dredged or fill material may occur 
in areas of concentrated shellfish production, unless the discharge is 
directly related to a shellfish harvest activity authorized. by nationwide 
permit. 

16. Suitable Material. No discharge of dredged or fill material may consist 
of unsuitable material (e.g., trash, debris, car bodies, etc.) and material 
discharged must be free from toxic pollutants in toxic amounts. 

17. Mit.lyation. Discharges cf dredged or fill material into waters of the 
United States must be minimized or avoid~d to the maximum extent practicable 
at the project site (i.e., on-site), unless the District Engineer has approved 
a compensation mitigation plan for the specific regulated activity. 

18. Spawning Areas. Discharges in spawning areas during spawning seasons 
must be avoided to the maximum extent practicable. 
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19. Obstructions of High Flows. To the·maximum extent practicable, 
discharges must not permanently restrict or impede the passage of normal or 
expected high flows or cause the relocation of the water (unless the primary 
purpose of the fill is to impound waters). 

20. Adverse Impacts from Impoundments. If the discharge creates an 
impoundment of water, adverse impacts on the aquatic system caused by the 
accelerated passage of water and/or the restriction of its flow shall be 
minimized to the maximum extent practicable. 

21. Waterfowl Breeding Areas. Discharges into breeding areas for migratory 
waterfowl must be avoided to the maximum extent practicable. 

22. Removal of Temporary Fills. Any temporary fills must be removed in their 
entirety and the affected areas returned to their preexisting elevati0n. 

NOTES: 

1. Qualification for and issuance of a nationwide permit does not relieve the 
applicant of the need to obtain any other required State or local permits. 

2. Should all or part of a proposed activity be located within an Area of 
Environmental Concern (AEC) as designated by the North Carolina Coastal 
Resources Commission, a CAMA permit is r~quired from the North carolina 
Division of Coastal Management. Should an activity within or potentially 
affecting an AEC be proposed by a Federal agency, a consistency determination 
pursuant to 15 CFR 930 must be provided to the North Carolina Division of 
Coastal Management at least 90 days before the onset of the proposed activity. 

REGIONAL CONDITION 

1. All weirs and flumes authorized by this nationwide permit must be removed 
immediately upon the completion of their intended use. Weirs and flumes are 
not allowed in areas identified by the North Carolina Division of Marine 
Fisheries and/or the North Carolina Wildlife Resources Commission as 
anadromous fish spawning areas. 

STATE CO~SISTENCY CONDITION 

1. All weirs and flumes authorized by this nationwide permit must be removed 
immediately upon the completion of their intended use. This permit is not 
available for weirs and flumes in areas identified by the North Carolina 
Division of Marine Fisheries and/or the North Carolina Wildlife Resources 
Commission as anadromous fish spawning areas. 
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GENERAL CERTIFICATION CONDITIONS 

1. These activities do not require written concurrence from the North 
Carolina Division of Environmental Management as long as they comply with all 
conditions of this General Certification. 

2. Established sediment and erosion control practices will be utilized to 
prevent violations of the appropriate turbidity water quality standard (50 
NTU's in streams and rivers not designated as trout waters by the North 
Carolina Division cf Environmental Management, 25 NTU's in all saltwater 
classes and all lakes and reservoirs and 10 NTU's in trout waters). 

3. Measures shall be taken to prevent live or fresh concrete from coming into 
contact with waters of·the State until the concrete has hardened. 

4. hdditional site-specific conditions may be added to this Certification in 
order to ensure compliance with all applicable water quality and effluent 
standards. 

5. Concurrence from the North Carolina Division of Environmental Management 
that this Certification applies to an individual project shall expire three 
years from the date of ~he cover letter from the North Carolina Division of 
Environmental Man~gement. 
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State of North Carolina 
Department of Environment, Health, and Natural Resources 

Wilmington Regional Office 

James G. Martin, Governor 
William W. Cobey, Jr., Secretary ·. 

'· 
/ 

Gregory B. Kuntz 
ETE Incorporation 
P.O. Box 1867 

November 24, 1992 

1445 Pisgah Church Rd. 
Lexington, south carolina 29072 

Dear Mr. Kuntz, 

Bob Jamieson 
Regional Manager 

I am writing to you regarding the information sent to me concerning 
the proposed monitoring wells to be placed in the Greenfield Lake 
vicinity of Wilmington, North Carolina. These wells as you have 
proposed them require no permit from our Division. constructed as 
described, and at the stated location, no authorization is needed. 
However, this does not relieve you from the responsibility of 
obtaining any other required federal, state or local permits. The 
project appears to be in the jurisdiction of the u. s. Army Corps 
of Engineers, and as such may need their authorization. 

If I can be of any further help, please feel free to call. 

Sincerely, 

-.J &wiC 
T. Barrett 

cc: Bob Stroud 
Ann Hines, LPO 
Jeff Richter, COE 

127 Cardinal Drive Extension, Wilmington, N.C. 28405-3845 • Tdephone 919-395-3900 • Fax 919-350-2004 

An Equal Opportunity Affirmative Action Employer 



I 
I 
*. 
I 
I 

,. 

I· 
I 
-~ 
i. 
' 
I 
I 

t 

I 
I 
I 

State of North Carolina 
Department of Environment, Health, and Natural Resources 

Division of Environmental Management 
512 North Salisbury Street • Raleigh, North Carolina 27604 

James G. Martin, Governor 
William W. Cobey, Jr., Secretary 

A. Preston Howard, Jr., P.E. 

Mr. Gregory Kuntz 
ETE, Inc. 
P.O. Box 1867 
1445 Pisgah Church Road 
Lexington, S.C. 29702 

Dear Mr. Kuntz: 

November 23, 1992 Acting Director 

RE: Inquiry about the need for 401 Certification for 
wetland monitoring well installation 

On 9 November 1992, you wrote inquiring whether a 401 Water 
Quality Certification is needed for the installation of 
monitoring wells in wetlands for the purpose of wetland 
delineations. In many instances there would be no discharge of 
fill material and therefore no 404/401 action. In other 
instances, the COE has issued Nationwide.Permit No. 5 (Scientific 
Measuring Devices) for this activity. On 21 January 1992, the 
Division of Environmental Management issued Certification Number 
2745 for NW Permit i 5 (attached) . As long as these conditions 
are followed, no written notification is required to DEM and no 
written approval is required from DEM. Therefore, we have no 
objection to the installation of wetland monitoring wells for the 
purpose of determining wetland delineations. 

I hope that this letter answers your concerns. Please call 
me at 919-733-1786 if you have any questions. 

well.ltr 
cc: Ron Ferrell 

Wilmington DEM Regional Office 
Wilmington District Office Corps of Engineers 

REGIONAL OFFICES 
Asheville Fayetteville Mooresville Raleigh Washington Wilmington Winston-Salem 
704/251-6208 919/486-1541 704/663-1699 919/571-4700 919/946-6481 919/395-3900 919/896-7007 

Pollution Prevention Pays 
P.O. Box 29535, Raleigh, North Carolina 27626-0535 Telephone 919-733-7015 

An Equal Opportunity Mfumative Action Employer 
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GENERAL CERTIFICATION 
FOR PROJECTS ELIGIBLE FOR CORPS OF ENGINEERS NATIONWIDE PERMIT 

NQMBERS 3 (MAINTENANCE) , 4 (FISH AND WILDLIFE HARVESTING DEVICES 
AND ACTIVITIES), 5 (SCIENTIFIC MEASUREMENT DEVICES), 7 <OUTFALL 
STRUCTURES}, 13 (BANK STABILIZATION FOR PROJECTS LESS THAN 500 
FEET IN LENGTH), 14 (ROAD CROSSINGS FOR PROJECTS a) IMPACTING 
WATERS ONLY AND b) SUBJECT TO SEPA OR NEPAl, 18 (MINOR DISCHARGES 
fOR PROJECTS WITH LESS THAN 10 CUBIC YARDS OF FILL IN WATERS OR 
WETLANDS). 20 COIL SPILL CLEANUP). 22 (REMOVAL OF VESSELS), 23 
(CATEGORICAL EXCLUSIONS). 25 (STRUCTURAL DISCHARGE). 26 
(HEADWATERS AND ISOLATED WETLANDS WITH LESS THAN OR EQUAL TO 

ONE-THIRD ACRE FILL OF WATERS OR WETLANDS), 27 (WETLAND 
RESTORATION ACTIVITIES), 32 (COMPLETED ENFORCEMENT ACTIONS). 36 
{BOAT RAMPS [IN NONWETLAND SITES)), AND 37 (EMERGENCY WATERSHED 
PROTECTION) 

This General Certification is issued in conformity with the 
requirements of Section 401, Public Laws 92-500 and 95-217 of the 
United States and subject to the North Carolina Division of 
Environmental Management Regulations in 15 NCAC 2H, Section .0500 
and 15 NCAC 2B .0109 and .0201 for the discharge of fill material 
to waters and wetland areas which are waters of the United States 
as described in 33 CFR 330 Appendix A (B) {3, 4, 5, 20, 22, 27, 
32, 36, and 37) of the Corps of Engineers regulations. This 
Certification replaces Certification Number 2663. 

The State of North Carolina certifies that the specified 
category of activity will not violate Sections 301, 302, 303, 306 
and 307 of the Public Laws 92-500 and 95-217 if conducted in 
accordance with the conditions hereinafter set forth. 

Conditions of Certification: 

l. These activities do not require written concurrence from 
the Division of Environmental Management as long as they 
comply with all conditions of this General Certification. 

2. The use of Nationwide 23 (Categorical Exclusions) 
requires written notification to OEM of the extent of 
impact to waters and wetlands; 

3. That established sediment and erosion control practices 
are utilized to prevent violations of the appropriate 
turbidity water quality standard (50 NTUs in streams and 
rivers not designated as trout by OEM; 25 NTUs in all 
saltwater classes, and all lakes and reservoirs; and 10 
NTUs in trout waters); 

4. Measures shall be taken to prevent live or fresh concrete 
from coming into contact with waters of the state until 
the concrete has hardened; 

5. The use of Nationwide 13 shall minimize fill in 
significant wetlands and waters. 

6. This Certification s~all expire when the appropriate 
Nationwide Permit is reissued, expires or is modified . 

. ~ Non-compliance with or violation of the conditions herein set 
forth by a specific fill project shall result in revocation of 
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this Certification for the project. 

This is the 30st day of July, 1992 

DIVISION OF ENVI ONMENTAL MANAGEMENT 

By 41 ;/ 
A. Preston How~ Jr. P.E. 
Acting Director 

Certification i 2745 
gencerta.nor 
jrd/gc 

.. .,.· .. 
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Hydraulic Conductivity and Seepage Velocity Summary Table 
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HYDRAULIC CONDUCTIVITY AND GROUND WATER SEEPAGE VELOCITY SUMMARY TABLE 

SOUTHERN WOOD PIEDMONT - WILMINGTON, NORTH CAROLINA FACILITY 

Hydraulic Hydraulic 
.--· r- ,-.- ....... -,"'' Seepage 

Well Conductivity Gradient Porosity Velocity 
Unit Number Material (ft/sec) (ft/ft) (%) (ft/year) 

Upper Sand MW-10 Fine to Coarse 1.99 X IQ·S 0.0015 0.30 3.13 

Upper Sand MW-16 Fine to Medium 6.14 X 10-6 0.0015 0.25 1.16 

Upper Sand MW-17 Fine to Medium 4.71 X 10-6 0.0015 0.25 0.89 

Upper Sand MW-18 Fine to Coarse 2.76 X JO·S 0.0015 0.30 4.35 

Upper Sand MW-19 Fine to Coarse 2.92 X JO·S 0.0015 0.30 4.60 

Upper Sand MW-20 Fine to Coarse 2.46 X 1Q·S 0.0015 0.25 3.88. 

Upper Sand MW-21 Fine to Coarse 1.39 X 10·S 0.0015 0.30 2.19 

Upper Sand MW-22 Fine to Coarse 1.20 X JO·S 0.0015 0.30 1.89 

Upper Sand MW-23 Fine to Coarse 1. 78 X 10·5 0.0015 0.30 2.80 

Upper Sand MW-24 Fine to Coarse 9.65 x w-6 0.0015 0.30 1.52 

MW-26 Fine to Coarse 1.69 X IO·S 0.0015 0.30 2.66 

Lower Sand MW-8A Fine to Coarse 8.48 X IQ·S 0.0002 0.30 1.78 

Lower Sand MW -11 A Fine to Coarse 9.82 X IQ-S 0.0002 0.30 2.06 

Lower Sand MW-19A Fine to Coarse 2.15 X 104 0.0002 0.30 4.52 
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Slug Test Methods and Assumptions 
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SLUG TEST METHOD FOR UNCONFINED AQUIFERS 

REFERENCE: Bouwer, H. and R. C. Rice, 1976. A slug test method for determining 
hydraulic conductivity of unconfined aquifers with completely 
or partially penetrating wells, Water Resources Research, vol. 
12, no. 3, pp. 423-428. 

SOLUTION: 

2KLt In s - In s = --;2~=:-=-:~ 0 
I rc ln(r./rw) 

where: 

S0 = initial drawdown in well due to instantaneous removal of water from 
well [L] 

S1 = drawdown in well at time t [L] 

L = length of well screen [L] 

rc= radius of well casing [L] 

ln(r./rw) = empirical "shape factor" determined from tables provided in Bouwer 
and Rice (1976) 

r.= equivalent radius over which head loss occurs [L] 

rw= radius of well (including gravel pack) [L] 

H = static height of water in well [L] 

b = saturated thickness of aquifer 
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SLUG TEST METHOD FOR UNCONFINED AQIDFERS 
(continued) 

DEFINITION OF TERMS: 

well 

land surface 

water table 

H b 

l 
IMPERMEABLE BASE 
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SLUG TEST FOR CONFINED AQffiFERS 

REFERENCE: Cooper, H. H., J.D. Bredehoeft, and S. S. Papadopulos, response of 
a finite-diameter well to an instantaneous charge of water, 
Water Resources Research, val. 3, no. 1, pp. 263-269. 

ASSUMPTIONS: aquifer has infinite areal extent 

SOLUTION: 

aquifer is homogeneous, isotropic, and of uniform thickness 
aquifer potentiometric surface is initially horizontal 
a volume of water, V, is injected into or discharged from the well 
instantaneously 
pumping well is fully penetrating 
flow to pumping well is horizontal 
aquifer is confined 
flow is unsteady 
water is released instantaneously from storage with decline of hydraulic 

head 
diameter of pumping well is very small so that storage in the well can 

be neglected 

Integral solution for dimensionless drawdown in well: 

Ba 
H/Ho =-'1r2 

00 -Ptl/a 

I ~ · {[uJo(u)-~,(u)Y + [UY0-2aY,(u)]2
} du 

0 

Laplace solution for response in well: 

p = Laplace transform variable 

where: 

. H = head in well at time t [L] 

Ho = initial head in well well due to slug injection or extraction [L] 

a = rw2S/rc2 [dimensionless] 
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r = w 

r= c 

f3 = 

Jo= 

J= , 

Yo= 

Y,= 

Ka= 
K = , 

SLUG TEST FOR CONFINED AQUIFERS 
(continued) 

effective radius of well [L] 

internal radius of well casing [L] 

Tt/rc2 

Bessel function of first kind, zero order 

Bessel function of first kind, first order 

Bessel function of second kind, zero order 

Bessel function of second kind, first order 

modified Bessel function of second kind, zero order 

modified Bessel function of second kind, first order 
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Slug Test Data Plots and Calculations 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

10. -..... -'-" 
c 
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1. 

600. 

Cl 1 ent: CHUCK DAVIS 

Location: WILMINGTON, NORTH CAROLINA 

MW-8 

1200. 1800. 2400. 3000. 
Time (sec) 

DATA SET: 
F:\530106503\SLUGMWB.OAT 

10/22/92 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1.0181E·06 ft/sec 
yO= 12.83 ft 

TEST DATA; 
HO = 13.6 ft 
rc = 0.083 ft 
rw = 0.25 ft 
la10.ft 
b • 16.24 ft 
H = 15.26 ft 

-



SOUTHERN WOOD PIEDMONT 

ProJect No. : 530-06-503 

1. 

0.9 

0.8 

0.7 

0.6 
0 
J: 0.5 .......... 
J: 

0.4 

0.3 

0.2 

0.1 

0. 
0.1 1. 

c 1 1 ent: CHUCK DAVIS 

Loca t 1 on: WILMINGTON, NORTH CAROLINA 

MW-BA 

10. 100. 1000. 
Time (sec) 

DATA SET: 
F:\530\06503\SLUGMW8A.OAT 

10/22/92 

AOU I FER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper et a I. 

TEST DATE: 
OCTOBER 7, 1992 

ESTIMATED PARAMETERS: 
T = 0.001527 ft

2
/sec 

s = 0.0001 

TEST DATA: 
HO = 2.78 ft 
rc = 0.083 ft 
rw = 0.25 ft 
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SOUTHERN WOOD PIEDMONT 

Pro 1 ec t No. : 530-06-503 

-.... --c 
~ 0.1 
'U 
3: 
0 
'-

0 

0.01 
0. JO. 

c 1 ; en t : CHUCK DAVIS 

L o cat 1 on: WILMINGTON, NORTH CAROLINA 

MW-10 

60. 90. 120. 150. 
Time (sec) 

DATA SET: 
F:I5301065031SLUGMW10.0AT 

10/22192 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1.9949E·OS ftlsec 
yO = 0.580~ It 

TEST DATA: 
HO = 1. 14 f t 

rc = 0.083 ft 
rw = 0.25 It 
L R 10. t t 
b. 13.72 ft 
H • 9.72 ft 

-
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

0.9 

0.8 

0.7 

0.6 
0 
J: .......... 0.5 
J: 

0.4 

0.3 

0.2 

0.1 

1. 

c 1 1 en t: CHUCK DAVIS 

Loca t 1 on: WILMINGTON, NORTH CAROLINA 

MW-11 A 

10. 100. 1000. 
Time (sec) 

DATA SET: 
F:\530\06503\SLUGM11A.OAT 

10/22/92 

AQUIFER TYPE: 
ConfIned 

SOLUTION METHOD: 
Cooper et a I. 

TEST DATE: 
OCTOBER 7, 1992 

ESTIMATED PARAMETERS: 
T = 0.001621 ft

2 tsec 
s = 0.0001 

TEST DATA: 
HO = -4. f t 
rc = 0.083 tt 
rw = 0.25 ft 
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SOUTHERN WOOD PIEDMONT 

Project No. : 530-06-503 

c 
:t 
0 

1;) 
~ 
0 
'-

0 

0.1 

0.01 
0. 36. 

cIt ent: CHUCK DAVIS 

L oca t 1 on: WILMINGTON, NORTH CAROLINA 

MW-16 

72. 108. 144. 180. 
Time (sec) 

DATA SET: 
F:\5301065031SLUGMW16.0AT 

10122192 

AOU I FER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 6. 137E-D6 ftlsec 
yO = 0. 1168 f t 

TEST DATA: 
HO = 0.76 ft 
rc = 0.083 fl 
rw = 0.25 fl 
l"10.ft 
b-1J.77ft 
H = 9.27 ft 
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SOUTHERN WOOD PIEDMONT 

ProJect No. : 530-06-503 

---........ 
c 
;t 
0 0.1 , 
~ 
0 ... 

0 

0.01 
0. 70. 

c I 1 ent: CHUCK DAVIS 

Location: WILMINGTON, NORTH CAROLINA 

MW-17 

140. 210. 280. 350. 
Time (sec) 

DATA SET: 
F:\530\065031SLUGMW17.0AT 

10/22/92 

AOU I FER TYPE: 
UnconfIned 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 4. 7057E·06 ftlsec 
yO= 0.3658 ft 

TEST DATA: 
HO = 0.76 ft 
rc = 0.083 ft 
rw = 0.25 rt 
L • 10. rt 
b•IJ.Bft 
H = 9.3 ft 



--- ---··-· -- .. -~ -' -·· -~ __ , .... -- -· -· -- ... . . 

SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

c: 
1i: 
0 0.1 

"0 
1i: 
0 .._ 

0 

0.01 
0. 18. 

c I 1 en t: CHUCK DAVIS 

Location: WILMINGTON, NORTH CAROLINA 

MW-18 

36. 54. 72. 90. 
Time (sec) 

DATA SET: 
F:1530106503\SLUGMW1B.OAT 

10/22/92 

AQU I FER TYPE: 
Unconftned 

SOLUTION METHOD: 
Bouwer-Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 2.759E·05 ft/sec 
yO= 0.339 ft 

TEST DATA: 
HO = 0.6 ft 
rc = O.OBJ ft 
rw = 0.25 ft 
L•10.ft 
b • 11. 75 f t 

H = 9.38 ft 

-
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

......... .... -..._, 

1. 

c: 
:1: 
0 0.1 
"0 
:1: 
0 
'-

0 

0.01 
0. 18. 

' 

c 1 1 en t : CHUCK DAVIS 

Loca t 1 on: WILMINGTON, NORTH CAROLINA 

MW-19 

36. 54. 72. 90. 
Time {sec) 

DATA SET: 
F:I5301065031SLUGMW19.0AT 

10/22/92 

AQUIFER TYPE: 
UnconfIned 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 2.919~E-05 ftlsec 
yO= 0.128 ft 

TEST DATA: 
HO = 1. 15 f t 
rc = 0.093 ft 
rw z 0.25 ft 
L • 5. t t 
b~11.6ft 

H= 11.6 ft 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

0 
J: 
......... 
J: 

0.8 

0.6 

0.4 

0.2 

c I 1 en t: CHUCK DAVIS 

Loca t 1 on: WILMINGTON, NORTH CAROLINA 

MW-19A 

10. 100. 
Time (sec) 

DATA SET: 
F;\530106503\SLUGM19A.DAT 

10122192 

AQUIFER TYPE: 
ConfIned 

SOLUTION METHOD: 
Cooper et al. 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
T = 0.003015 ft

2
1sec 

s = 0.0001 

TEST DATA: 
HO = 2.64 ft 
rc = 0.083 ft 
rw = 0.25 ft 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

c: 
:r: 
0 0.1 
'0 
:r: 
0 .... 
0 

18. 

c I 1 en t: CHUCK DAVIS 

L oc at 1 on: WILMINGTON, NORTH CAROLINA 

MW-20 

36. 54. 72. 90. 
Time (sec) 

DATA SET: 
f:l530\06503\slugmw20.dat 

10/26/92 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 2.4576E·05 ftlsec 
yO= 0.18 ft 

TEST DATA: 
HO = 2.93 ft 
rc = 0.083 ft 
rw = 0.25 ft 
L .. 5. r t 
b • 10.3 r t 
H=10.3ft 
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SOUTHERN WOOD PIEDMONT 

Project-No.: 530-06-503 

"'""' ..... -'-" 
c 
~ 
0 
'0 
:t 
0 
'-

0 

1. 

0.1 

0.01 
0. 60. 

c r 1 en t : CHUCK DAVIS 

Loca t 1 on: WILMINGTON, NORTH CAROLINA 

MW-21 

120. 180. 240. 300. 
Time (sec) 

DATA SET: 
F:\5301065031SLUGMW21.DAT 

10122192 

AQUIFER TYPE: 
UnconfIned 

SOLUTION METHOD: 
Bouwer ·RIce 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1.369E·05 ftlsec 
vO = 1.692 ft 

TEST DATA: 
HO = 6. 55 rt 
rc = 0.063 ft 
rw = 0.25 ft 
L • 5. ft 
b•6.72ft 
H:6.51ft 



SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

c 
~ 
0 1. 

"U 
~ 
0 
'-

Q 

' 

0.1 
0. 40. 

c r 1 en t: CHUCK DAVIS 

L oc at 1 on: WILMINGTON, NORTH CAROLINA 

MW-22 

80. 120. 160. 200. 
Time (sec) 

DATA SET: 
r:l530106503\slugmw22.dat 

10126192 

AOU I FER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1. 19B1E·05 rttsec 
yO = 1.036 ft 

TEST DATA: 
HO = 2.2 ft 
rc = 0.083 ft 
rw = 0.25 ft 
L = 5. ft 
b. 11.29 ft 
H = 10.55 ft 



- - - -' - - --, - -· - - -·· -- -- --- - -- - -

SOUTHERN WOOD PIEDMONT c 1 1 en t: CHUCK DAVIS 

Project No.: 530-06-503 L oca t 1 on: WILMINGTON, NORTH CAROLINA 

c 
~ 
0 0.1 
"0 
~ 
0 
'-

0 

0.01 

MW-23 

0. 10. 20. 30. 40. 50. 60. 70. 80. 90. 
Time (sec) 

DATA SET: 
F:\530106503\SLUGMW23.DAT 

10/22/92 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1.7793E·D5 ft/sec 
yO = 0.2~92 ft 

TEST DATA: 
HO = 1.2~ ft 
rc = 0.063 ft 
rw = 0.25 ft 
l • 5. f I 
b = 6.99 ft 
H : B. 69 fl 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

-::::;--.......... 
c 
:t 1. + 0 

"0 
:t 
0 
'-

0 

60. 

c I 1 en t: CHUCK DAVIS 

Location: WILMINGTON, NORTH CAROLINA 

MW-24 

120. 180. 240. 300. 
Time (sec) 

DATA SET: 
F:IS30\06S031SLUGMWZ~.OAT 

10122192 

AQUIFER TYPE: 
Uncon r 1 ned 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K : 9.65~E-06 ftlsec 
yo = o.e'I9J rt 

TEST DATA: 
HO: ~.78 ft 
rc = 0.083 rt 
rw = 0.25 ft 
L • 5. ft 
b. 10.39 ft 
H = 1D.J9 rt 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

c 
:I: 
0 1. , 
:I: 
0 
\., 

0 

0.1 
0. 60. 

c 1 1 en t: CHUCK DAVIS 

L oca t 1 on: WILMINGTON, NORTH CAROLINA 

MW-26 

120. 180. 240. 300. 
Time (sec) 

DATA SET: 
f:l5301065031sluomw26.dat 

10/22/92 

AOUI FER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1.6BB3E·05 ft/sec 
yO= 3.119 ft 

TEST DATA: 
HO = 6.42 ft 
rc = 0.083 ft 
rw = 0.25 ft 
L = 5. f t 
b • 16.35 ft 
H = 16.35 ft 
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Site-Specific Soil Sample List 
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SITE-SPECIFIC SOIL SAMPLE LIST 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

Arsenic 
Copper 

METALS 

SEMI-VOLATILES 

Acenaphthene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Bis(2-chloroethyl)ether 
4-chloro-3-methylphenol 
Chrysene 
2,4-dimethylphenol 
Fluoranthene 
Naphthalene 
Phenanthrene 
Tetrachlorophenol 
2,4,6-trichlorophenol 

Benzene 
Bromomethane 
Chlorobenzene 
2-chloroethylvinylether 
Chloromethane 
Dibromochloromethane 
Dichlorodifluoromethane 
1 ,2-dichloroethane 
Dichloromethane 
Ethyl benzene 
M/P-Xylene 
0-Xylene 
Toluene 
1,1,1-trichlonoethane 
Trichloroethene 

VOLATILES 

Chromium 
Lead 

Anthracene 
Benzo(a)pyrene 
Benzo(k)fluoranthene 
Carbazole 
2-chlorophenol 
Dibenzo( a,h)anthracene 
2,4-dinitrophenol 
Indeno(l ,2 ,3-cd)pyrene 
Pentachlorophenol 
Phenol 
2,4,5-trichlorophenol 

Bromodichloromethane 
Carbon Tetrachloride 
Chloroethane 
Chloroform 
Cis-1 ,3-dichloropropene 
1 ,2-dibromomethane (Edb) 
1, 1-dichloroethane 
1, 1-dichloroethene 
1 ,2-dichloropropane 
Fluorotrichloromethane 
Methyl-T-Butyl Ether (Mtbe) 
1, 1 ,2,2-tetrachloroethane 
Trans-1 ,2-dichloroethene 
1, 1 ,2-trichloroethane 
Vinyl Chloride 
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SOIL SAMPLE SUMMARY 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

METALS (mg/kg) TOTAL SEMI- TOTAL TOTAL VOLATILE 
SAMPLE VOLATILE VOLATILE ORGANICS CORRECTED 
NUMBER ARSENIC CHROMIUM COPPER LEAD ORGANICS ORGANICS FOR DICHLOROMETHANE" 

(mg/kg) (mg/kg) (mg/kg) 

SS-1 3.5 5.5 6.1 14.0 9.93 0.03 0.006 

SS-2 5.2 14.0 46.0 290.0 3.25 0.0064 ND 

SS-3 ND 2.1 8.0 61.0 ND 0.015 ND 

SS-4 3.6 11.0 14.0 25.0 17.69 0.018 0.001 

SS-5 1.5 5.2 2.4 3.4 167.07 0.0144' 0.0024 

SS-6 ND 3.1 2.8 3.1 150.42 0.0188 0.0048 

SS-7 2.3 9.2 5.1 6.3 202.94 0.378 0.319 

SS-8 ND 4.2 1.9 2.3 1.00 0.007 ND 

SS-9 ND' 4.1 4.4 6.9 357.34 0.0346 0.0146 

SS-10 ND 2.6 3.9 6.2 6110.00 0.008 ND 

SS-11 ND 1.3 1.0 1.9 ND 0.0068 ND 

ND Below Laboratory Detection Limit 

TOTAL 
ORGANICS 

(mg/kg) 

9.936 

3.25 

ND 

17.691 

167.0724 

150.4248 

203.259 

1.0 

357.3546 

6110.008 

ND 

Dichloromethane was detected in all the soil samples analyzed. Because dichloromethane is used as the solvent in the extraction process for the soils, 
it is suspect, in that it may have been introduced to the soil in the laboratory. 

-
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Soil Sample Parameters Summary Tables 
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SOIL SAMPLE PARAMETER SUMMARY TABLE 
METALS 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

SS-8 SS-9 ~r-~SSr-l---t---SrS-_2 __ ;-__ STS-·3---r--~SS~4---t--~SrS-S~-t--~S~S-~6--~--~SS~·7---+--~~~--~~--~~S~S-~JO~~--~SS~·I~l--~l 
~ a· DL R• DL a• DL a· DL a· -~ DL R" DL a· DL R" DL a· DL a· DL a· DL 

Ancnic NO I::,:H::, ND I:J:~::: 
·.·;.:;:::::_::: .· ... ·.:-·:-:·.·.···. 

4.2 :::::o;7S=' 4.1 :::Mt 
.·.·.·.·. ;:;.;:;-;-; .. ·.;.·.· · .. ·. 

2.6 ,:o;tr 1.3 :;::;o~#::,. Chromiwn 
;.;.;.:.-::;.;·:::::. 

.().7~ 1.9 0,15 4.4 Copper 

2.3 1:=,::·=(;~:: 6.9 1:::::(::~·.::,:[ 
a·: Laboratory Analytic• I auult 
DL: Laboratory Detection Limit 
Note: The lAboratory AnalytiCII Reault.a and Detection Limit.a are in mg/lcJ. 



- -- -- -- --· -" -- -- -- -- -- ___ , __ ., ---· ---, --· .._, -I 

SS.I 

SEMI-VOLATILES R" DL R" 

O.SI NO 

ND 

llenz(a)Arahnceno 

llenzo(a)Py...., 0.42 

Carbazole 

1.1 

Dibcnz(a,h)Anlhraceno ND NO 

NO ND 

ND NO 

3.8 0.87 

NO 

ND 

NO 

1.$ 0.56 

ND 

Toltlchlooophcnol NO 

2,4,6-Trlchi""'Jlhenoo 

R": l.ahoraiOI)' Azlalyllcal Roaull 
DL: l.ahorai.OI)' DotoelloD Llmll 

SOIL SAMPLE PARAMETER SUMMARY TABLE 
SEMI-VOLATILES 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

SS-3 SS-7 

DL R" DL R" DL R" DL R" DL R" DL 

0.59 
::.:.::-= 
."0.33 ••• .

·.'.'· .. •.·o·_,,.3, .·3 ... _ ..•. _:,_ •. _. NO ': :::0_ . .".3:<:(': :,,, ___ . .-.:,. 

4S 0.33' 

3.1 

NO !).33 ·., 
·:::::::;::::;:-::·: 

ND ~;~~) 

4.9 1 _o.33 •... 3.8 0.33 .·.· 3.6 '!~J~', 

ND NO 
.· :-. 

NO 18 .. 0.33 ,:. 4.4 

NO ND 

NO 

... .. ... . .·.;.:-:-:·.·>::::::; 

n'o:3f No • o.ti , 3.7 

NO 

NO 
:::·· ····=·-:··· 
~J(\ NO 1.8 

.· ..... ;.;.,-... · .. · .. 
\ ijj):} NO .}i)jl} 2.0 

NO 

NO 
.·.··,•,·, :;.;:::::·:;::···:··· 

fijjj(' NO /i):jJ.i:: 

R" 

Note: Tho l.aboniOI)' ADol)ollc:ol Roaul11 and Dotecdm Llml11 .,., In mclkl· 

SS-9 SS.IO SS-11 

DL R" DL R" DL R" DL 

ND \.0,3~./ 

NO f(d)} 

NO \0.33) 

,·,·.-.·.··.;:·:··· · .. •.·,·-:.:; 

ND :A,#/ NO :j;;jj) 

-



--- -- -·· -·· --
VOLATILES 

Benzene NO 

Brcmodicbloranothano NO 

8r<>mCliT><thano NO 

Carbon Tetncblorido NO 

Cblorobenze ... NO 

Cbloroethano NO 

2-Cbloroeiii)'Jvlnylethcr NO 

Chloroform NO 

Cblon:mcthano NO 

CIJ·J,J. Oicblort!pi'OpCnO NO 

NO 

NO 

Fluorotrlcbloromothano NO 

Methyi·T·Buryl Ether (Mtbe) 

O.Xyte... 

1,1,2,2-Tetrochloroethano 

Toluene 

TI'IJll·l,2·Dichloroethc.., 

OL: Laboratory O.teotlan Limit 
Nace: Tho Laborotory Analylkal Reoul11 1D11 O.lo<tlon Llmi11 aro In m&fk&. 

-- -- -· -·· -- -- ... ----
SOIL SAMPLE PARAMETER SUMMARY TABLE-VOLATILES 

SOUTHERN WOOD PIEDMONT FACILITY-WILMINGTON, NORTII CAROLINA 

SS·J SS-6 SS-8 

-·--,- -
SS-9 SS.JO SS.JJ 
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Soil Sample Collection Summary Sheets 
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ETE,In<:. 

POBOX 1867 

1445 Pisgah Churth Rd. 

Lexington SC 29072 

(803) 957-6270 

SAMPLE COLLECTION 
-SUMMARY SHEET 

Project Number: ""53"'-lQ-0~~~5~06~------------- Date: 12/09/92 

Sampled By: ~K~u~ntz~--------------- Time: ...._14_....,·.,.00~---

Sampling Point Identification: ~ss~-;...!.I_.IL.#..!..:I0~7~8:::.2 _______________ _ 

Site Name/City/County: ::.:;SWP~_-..:...W~i~lm~i~n.t>'gt~o::.:.n ________________ _ 

Weather Conditions: .::.C::£.:1ear~~S~Q-o ---------------------

Sam¢eT~:~so~i~•---------------------------

Sampling Method: Stainless spoon and stainless steel hand auger 

Splits/Spikes/Duplicates: ---------------------------

Sampling Containers:(Number/Size/Type) ~ll~5~00~m~li~G~:2=.!../2~5~0!.!.!mL!.!l~/G=!..,_ ________ _ 

Appearance of Sample: Brownish Black Clay and Silt. 25% Organics 

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: ~E~M~S~H~en~·,!:!;ta~g~e ____________________ _ 

Respiratory Protection: ~Nu:o~n!::::.e _____________________ _ 

Personnel Present: ~K=u=n=tz,___ ______________________ _ 
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ETE, Inc. 

PO BOX 1867 

1445 Pisgah Church Rd. 

Lexington SC 29072 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: ""'5..:.:30"--~06-~50~6'---------------- Date: 12/09/92 

Sampled By: ~K~u~nt~z ________________ Time: -=-14.,_,:""'"45.,__ __ _ 

Sampling Point Identification: .!>!S.!>!.S-~2~JL#~10~7u.8!..tt;3 _______________ _ 

Site Name/City/County: .!>!S...!.:WPu....;.-...!.:W!..!i.!.!lm~i!.!.!n~gt~o~n-----------------

Weather Conditions: ~~~lear~->!.5~0° ________________ ....;._ ___ _ 

Sam~eT~:~so~i~l ____________________________________ _ 

Sampling Method: Stainless s.poon and stainless steel hand auger 

Splits/Spikes/Duplicates: -----------------------

Sampling Containers:(Number/Size/T~) ..!.il/~5~00~m~li~G.c:2::!../=.:25:!..l:O!!.im~lu/G::!.._ _________ _ 

Appearance of Sample: Dark Black Sandy Silty Peat: Slight Organic Odor 

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: =E~M=S"-H~en .... ·ta=ge"'-------------------

Respiratory Protection: ~N~o~ne~---------------------

Personnel Present: ....,K~u=nt...,z~----------------------
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ETE, Inc. 

PO BOX 1867 

1445 Pisgah Church Rd. 

Lexington SC 29072 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: :!;53~0-c0~6-~5~0~6:....._ ____________ Date: 12/09/92 

Sampled By: ~K~u!!.!.nt~z,_ ________________ Time: """15><...1: ..... 1""""5 ___ _ 

Sampling Point Identification: l:=!.Sl:=!..S-...=3:...._.l./..#~10~7~8:;;:;4 _______________ _ 

Site Name/City/County: :.:.SWP~--W~il:.!.lm~in~g;o.>;to~n~----------------

Weather Conditions: ~C~lear~....=5~0_0 ---------------------

Sam¢eT~:~so~i~l ___________________________________ _ 

Sampling Method: Stainless s_poon and stainless steel hand auger 

Splits/Spikes/Duplicates: ----------------------------

Sampling Containers:(Number/Size/T~) ..:...llw:::5=00~m~I~/G~:2~/2""'5:..:.!:0~m~li~G~--------

Appearance of Sample: Blackish Brown Sand. 15% Silt. Trace Organics 

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: ..,E~M~S~H~e~ri..!::::ta!Qg~e _________________ _ 

Respiratory Protection: ~N'""'o~nl:::.e _____________________ _ 

Personnel Present: ~K~u,!!;ntz=------------------------
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ETE, Inc. 

POBOX 1867 

1445 Pisgah Church Rd. 

Lexington SC 29072 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: ""53~0-~0~6-:!,;;.:5~0~6~------------ Date: 12/09/92 

Sampled By: ~K~u~ntz~--------------- Time: ~16~:~00:.!.-----

Sampling Point Identification: ~s!ol..s-4~--U.#A.:l0~7~8~5----------------

Site Name/City/County: .lo!S~WP!..A..:-...!.Wui..ulm~i~n10g.u.to~n ________________ _ 

Weather Conditions: ~C~lear~~s~o_o ---------------------

SampleType:~S~oi~l _________________________________ _ 

Sampling Method: Stainless woon and stainless steel hand auger 

Splits/Spikes/Duplicates: -----------------------

Sampling Containers:(Number/Size/Type) ~ll:....:5~00=m=l.:..;/G~:2~/2~5~0:.:.m~l/..::::G:.__ _______ _ 

Appearance of Sample: Blackish Gray Clay and Peat 

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: ~E~M~S~H~e~ri~ta~g~e ------------------

Respiratory Protection: '""N""o=ne~---------------------

Personnel Present: ~K~u=ntz=------------------------
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ETE,lnc. 

PO BOX 1867 

1445 Pisgah Church Rd. 

Lexington SC 29072 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: :::.53~0:!.--0~6-~50~6~------------- Date: 12/09/92 

Sampled By: .:t.lK~ui:.:.n~tz.._ ________________ Time: .:.17.,_,:""'3....,0 ___ _ 

Sampling Point Identification: ~S~S-_,.5'--.IL#~l 0~7~8:::.::6 _______________ _ 

Site Name/City/County: :.:.SWP..u...~:._-W~il~m~in~g:o-!::to~n~----------------

Weather Conditions: .::.C~lear~~5~0_0 ---------------------

Sam¢eType:~S~oi~l ______________________________ _ 

Sampling Method: Stainless spoon and stainless steel hand auger 

Splits/Spikes/Duplicates: -----------------------

Sampling Containers:(Number/Size/Type) ""'llu.:5~00~m=li~G~:2::.!../~25~0~m~I~/G~---------

Appearance of Sample: Gray Sand. 10% Small to Large Pebbles. 10% Clay: Creosote Stained 

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: ~E~M~SI!....H~en~·ta~ge~-----------------

Respiratory Protection: £.,;N~o::.:.ne~---------------------

Personnel Present: ~K:!!u.u.ntz~-----------------------



I 
I 

r ·. 

I 
I 
I 

r 

I 

·~ 
• 
I 
I 

• 
•• 
~~ 

1-

' 

I 
I 

ETE, Inc. 

POBOX 1867 

1445 Pisgah Church Rd. 

Lexington SC 29072 

{803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: "'"'53.,..0-~0=6-.._5....:0=6..__ _____________ Date: 12/09/92 

Sampled By: ~K~u'-'..!.ntz~---------------- Time: ""'18=:~15"'------

Sampling Point Identification: ... s=s-~6'--....,#~10=7....,8 ..... 7 _______________ _ 

Site Name/City/County: =SWP~--W~il=m=i=ng...,t=o ..... n ________________ _ 

Weather Conditions: ~C=lear=-.x-5_,.,0° ____________________ _ 

SampleT~:=So~i~I ______________________________________________ _ 

Sampling Method: Stainless s.poon and stainless steel hand auger 

Splits/Spikes/Duplicates: ---------------------------------

Sampling Cohtainers:(Number/Size/T~) .....:ll.x.5=00~m=l~/G=:~2:t..0/2=5=0m=l/=G:.-_______ _ 

Appearance of Sample: Gray Sand. 15% Small to Large Pebble. 10% Clay. Creosote Stained 

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: =E~M=S~H~e ..... ri.::o;taog.ge~------------------

Respiratory Protection: ~N~o'-'..!.ne,.__ ____________________ _ 

Personnel Present: =K=u=nt=z ______________________ _ 
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POBOX 1867 

.=-~ :----- 1445 Pisgah Church Rd. -----=- ,E S:::::::: Lexington SC 29072 ----- (803) 957-6270 
ErE, Inc • 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: ~53~0~-0~6~-5~0~6:..-.. ____________ Date: 12/09/92 

Sampled By: A!K~u~ntz~--------------- Time: ~16~:~30~--­

Sampling Point Identification: !=::S!=::.S-_!.7_..u.#~l0~7~8~8----------------

Site Name/City/County: !=::.SWP..:..:...e..--W~il~m~in!.!.lg~to~n.!..-_______________ _ 

Weather Conditions: ~C~Iear=-~5 ..... 0° ____________________ _ 

SampleType:~oi~J _______________________________ _ 

Sampling Method: Stainless spoon and stainless steel hand auger 

Splits/Spikes/Duplicates: ---------------------------

Sampling Containers:(Number/Size!Type) ..... 11"""5""""00=m=l.._/G~:2::..::12=5=0=m=li-G'----------

Appearance of Sample: Brown Peaty Clay. 30% P~t. Creosote Stained 

Reason for Sampling: Phase II Assessment Soil ResampJe 

Lab Performing Analysis: =E=M=S<--H=en:.:.·ta~ge..__ _________________ _ 

Respiratory Protection: """N:..o.::o=ne:.-______________________ _ 

Personnel Present: ~K...,u=nt=z'----------------------------------
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ETE,lnc. 

POBOX 1867 

1445 Pisgah Church Rd. 

Lexington SC 29072 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: ~53=0~-0~6-"-'5=0=6~------------- Date: 12114/92 

Sampled By: ...:K~u=ntz=----------------- Time: .¥.07.:...!:~30:><-_ __ _ 

Sampling Point Identification: ~SS,.,_-~8-u..-#1~0~7~89~--------------

Site Name/City/County: ""'S"""'WP'-"--_,_W:..::i=lm=i=n.co;gt=o=n-----------------

Weather Conditions: ....,C=lear=-"""5=0° ____________________ _ 

Sam~eT~:~So~i~l ___________________________________________ _ 

Sampling Method: Stainless spoon and stainless steel hand auger 

Splits/Spikes/Duplicates: ------------------------------------

Sampling Containers:(Number/Size/Type) """1/-""S=OO=m=l"'"'/G=:-=2...,/2=5=0.,..m=11-=G..__ _______ _ 

Appearance of Sample: Dark Brown and Black Clay. and Peat 

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: =E:-.M=S:;...H=en:.:.·=ta:oge::--________________ _ 

Respiratory Protection: ..... N=o=ne"'-----------------------

Personnel Present: "'-'K=u=nt=z"-----------------------
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PO BOX 1867 

~~ ~ 1445 Pisgah Church Rd. -------E -E- E' Lexington SC 29072 _ ___,_.-_ 

(803) 957-6270 
ETE, Inc. 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: =53=-0-'--'0=6-._,5"'"'0...,.6,___ _____________ Date: 12/14/92 

Sampled By: .... K=u.!!.nt=z'----------------- Time: ;:<...09"-':=00,._ __ _ 

Sampling Point Identification: ~S=S--9 __ #-=-1,._07"-'9....,0'--'-----------------

Site Name/City/County: =SWP~--W~i"""'lm=i=n'"'gt=o=n ________________ _ 

Weather Conditions: .,..C=lear=--..... 5,._0° ____________________ _ 

SampleT~:=So=i~l __________________________ _ 

Sampling Method: Stainless spoon and stainless steel hand auger 

Splits/Spikes/Duplicates: -----------------------

Sampling Containers:(Number/Size!Type) ~11u.S~OO~m~II.:=!G~:2,.,_/.,.,25~0~m~I~/G:!.-________ _ 

Appearance of Sample: Brown Sand. 20% Clay. Strong Diesel Odor and Sheen 

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: =E=M=So...H=en::..:..ta=ca.ge::;..._ ________________ _ 

Respiratory Protection: ~N=o~neO<....----------------------

Personnel Present: =K=u=ntz=------------------------
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ETE, Inc. 

PO BOX 1867 

1445 Pisgah Church Rd. 

Lexington SC 290n 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: ~53~0~-0~6-~5=0~6...._ _____________ Date: 12/14/92 

Sampled By: ~K~u.u.:ntz=---------------- Time: ~09~:~45~---

Sampling Point Identification: ""'SS.,..-~l_...O__..# ..... l..,.OJ.,79~1._ ______________ _ 

Site Name/City/County: :=:.SWP~--W~il~m~i.:.:.ng~t~o!!.n ________________ _ 

Weather Conditions: ,..C::.:Iear~~5..._0° ____________________ _ 

Sam~eT~:~So~i~I ___________________________ _ 

Sampling Method: Stainless s.poon and stainless steel hand auger 

Splits/Spikes/Duplicates: -------------------------------

Sampling Containers:(Number/Size/Type) ""'"'l/"""5=00=m=l"-/G=:-=2"""/2=5 ..... 0=m=li"""'G'----------

Appearance of Sample: ...:B~ro~w.:..on~San=d~5"'"%~o_.:C:.::.!J~ayJ-.-----------------

Reason for Sampling: Phase n Assessment Soil Resample 

Lab Performing Analysis: =E=M=S"-=H=e=ri=taoco.g=-e _________________ _ 

Respiratory Protection: ~N~o;!.!.ne:=:::-____________________ _ 

Personnel Present: =K=u=nt=z'------------------------
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ETE,lnc . 

PO BOX 1867 

1445 Pisgah Church Rd. 

Lexington SC 29072 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: ~53"'-l0-"-0~6-~50~6~------------- Date: 12/14/92 

Sampled By: Kuntz Time: ~10~:~30~---

Sampling Point Identification: :::.:.S:::.:..S-~1~1__,.#~1~0:..!.;79~2~---------------

Site Name/City/County: :::.:..SWP.!..:..A_-W~il~m~in~g;>.!::to~no!.--_______________ _ 

Weather Conditions: .:=C~lear~~5~0° ____________________ _ 

Sam~eT~:~So~i~l-------------------------

Sampling Method: Stainless spoon and stainless steel hand aucer 

Splits/Spikes/Duplicates: -----------------------

Sampling Containers:(Number/Size/Type) ~ll'-"'5=00=m=l"'-/G=:2""'/2=5=0=m=li.,.G,_ _______ _ 

Appearance of Sample: =B=ro'"""w.;..:n.>-=;San=d=-------------------

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: =E=M=S"-"'-'H=en~·=ta:c>g=e _________________ _ 

Respiratory Protection: """N=o=ne"'----------------------

Personnel Present: ~K'-"'u=nt"""z'-----------------------
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Soil Sample Laboratory Results and Chain-of-Custody 

·•.· 
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Client: 
Project: 

I . 

CASE SUMMARY 

Southern Wood Piedmont 
Wilmington 

SWP SAMPLE ID HERITAGE SAMPLE NUMBER 

SS-1 
SS-2 
SS-3 
SS-4 
SS-5 
SS-6 
SS-7 

SS-8 
SS-9 
SS-10 
SS-11 

8118583 
8118584 
8118585 
8117586 
8118587 
8118588 
8118589 

8118673 
8118674 
8118675 
8118676 

page 1 of 2 

Date: 1/5/93 

DATE SAMPLED 

12/9/92 
12/9/92 
12/9/92 
12/9/92 
12/9/92 
12/9/92 
12/9/92 

12/14/92 
12/14/92 
12/14/92 
12/14/92 

~~~~UWI[@ 
JAN 0 6 1993 

ENVIRONMENTAL AFFAIRS 



I • 

Semi ·volatf les 
Acenaphthene 
Anthracene 
8enz(A)Anthracene 
8enzo(A)Pyrene 
8enzo(B)Fluoranthene 
8enzo(K)Fluoranthene 
Bis(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Hethylphenol 
2·Chlorophenol 
Chrysene 
Dibenz(A,H)Anthracene 
2,4·Dimethylphenol 
2,4·Dinitrophenol 
Fluoranthene 
lndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5·Trichlorophenol 
2,4,6·Trichlorophenol 

.. 

Heritage Laboratories, Inc •• Parameter Summary Report 
S~P ~limington Project 

SS·6 ss-7 SS·8 
8118588 8118589 8118673 
09·DEC·92 09·DEC·92 14·DEC·92 

CAS Nurbe_l Result DL Units Result DL Unlt5 Result Dl Unlt5 
83·32·~ 2.9 0.33mg/kg **44 o.33mg/ks 1.0 0.33mg/kE 

120·12·1 *36 0.33mg/kg **10 o.33mg/ks 80L 0.33mg/kE 
56·55· *7.4 0.33mg/kg • 3.2 0.33mg/k~ BDL 0.33mg/ks 
50·3N 1.9 0.33mg/kg 0.64 0.33mg/kg 80L 0.33mg/ks 

205·99·, BDL 0.33mg/kg BDL 0.33mg/kg BOL 0.33mg/kE 
207·08·S 3.6 0.33mg/lcg 1.2 0.33mg/lcg BOL 0.33mg/lcg 
111·44·~ BDL 0.33mg/kg BDL 0.33mg/lcg BOL 0.33mg/lc5 
86·74·E 4.4 0.33mg/kg **17 0.33mg/kg BDL 0.33mg/Jcs 
59·50·1 8Dl 0.33mg/kg BDL 0.33mg/lcg BDL 0.33mg/lcg 
95·5N BDL 0.33mg/kg BDL 0.33mg/lcg BDL 0.33mg/lcg 

218·0H 5.5 0.33mg/kg 1.9 0.33mg/lcg BDL 0.33mg/kg 
53·70-.:l 8Dl 0.33mg/lcg BDL 0.33mg/lcg BOL 0.33mg/kE 
105·67·~ BDL 0.33mg/lcg BDL 0.33mg/lcg BOL 0.33mg/kE 

25550·58·/ BDL 1 .6mg/lcg BDL 1.6mg/lcg BOL 0.33mg/kE 
206·44·( *52 0.33mg/kg **26 0.33mg/k~ 8DL 0.33mg/kE 
193·39·~ 0.72 0.33mg/lcg BDL 0.33mg/kg 8DL 0.33mg/lc5 
91·20· 8DL 0.33mg/l:g **44 0.33mg/kE BOL 0.33mg/kg 
87·86·5 BDL 1.6mg/kg BDL 1 .6mg/k~ 80L 0.33mg/ks 
85·0H *36 0.33mg/kg **55 o.33mgtks BDL 0.33mg/kE 

108·95·c: BDL 0.33mg/l:g 8DL 0.33mg/kg 8DL 0.33mg/ks 
25167·83·3 8DL 0.33mg/kg 8DL o.33mg/ks BOL 0.33mg/k5 

95·95·~ BDL 0.33mg/lcg BDL 0.33mg/kg 80L 0.33mg/kE 
88·06·1: BDL 0.33mg/kg BDL 0.33mg/ks BOL 0.33mg/k5 

SS·9 
8118674 
14·DEC·92 
Result 
***32 
***49 
***26 
**9.0 

***15 
8Dl 
*** 
BDL 
8DL 
8DL 
***22 

0.94 
8Dl 
8DL 
***130 

3.4 
8DL 
8DL 
***70 
8DL 
8DL 
8DL 
BDL 

* Note: This IS a summary report. Please see the Certificate of Anal sis for more Information. y DL = Detection Limit 

Page 2 

SS·10 
8118675 
14·DEC·92 

Dl Units Result Dl Unlt5 
0.66mg/ks 8DL 0.33mg/kE 
0.66mg/ks 8DL 0.33mg/k5 
0.66mg/kg 730 0.33mg/kE 
0.66mg/kg 680 o.33mg/ks 
0.33mg/kg 1800 0.33mg/kg 
0.33mg/lc~ 8Dl 0.33mg/kE 
0.33mg/lcg 8Dl 0.33mg/lcg 
0.33mg/lcg 8Dl 0.33mg/kg 
0.33mg/lcg 8DL 0.33mg/kE 
0.33mg/lcg 8Dl 0.33mg/Jcs 
0.66mg/lcg 920 0.33mg/lcg 
0.33mg/lcg 8DL o.33mgtks 
0.33mg/lcg 8DL o.33mgtks 
0.33mg/lcg 8DL 1.6mgtlcs 
0.66mg/kg 1300 0.33mg/k~ 
0.33mg/lcg 680 o.33mg/l:s 
0.33mg/kg 8Dl 0.33mg/k~ 
0.33mg/kg 8DL 1.6mg/~s 
0.66mg/kg 8DL o.33mg/l:s 
0.33mg/kg BDL 0.33mg/kE 
0.33mg/kg BDL 0.33mg/lcE 
0.33mg/kg BDL 0.33mg/kg 
0.33mg/k~ BDL o.33mg/ks 



-- - -- _., -· -·· ~ -- -· - --~ --- .... -- --, -·· ...., - -
Semi-volatiles 
Acenaphthene 
Anthracene 
BcnzCA)Anthracene 
Benzo(A)Pyrene 
Benzo(B)Fluoranthene 
BenzoCK)Fluoranthene 
BlsC2·Chloroethyl)Ether 
Carbazole 
4-Chloro-3-Hethylphenol 
2-Chlorophenol 
Chrysene 
DibenzCA,H>Anthracene 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
Fluoranthene 
lndeno(1,2,3-Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5-Trfchlorophenol 
2,4,6-Trlchlorophenol 

Heritage Laboratories, Inc -- Parameter Summary Report 
S~P ~limington Project 

SS·11 
8118676 
14-DEC-92 

CAS Nl.llber Result 
83·32-S BDL 

120·12·t BDL 
56·55·3 BDL 
50-32-~ SOL 

205·99-~ BDL 
207·08-S BDL 
1 11-44-~ BDL 
86·74-f BDL 
59·50·1 BDL 
95-57-f BDL 

218-0H BDL 
53·70-3 BDL 

105·67-S BDL 
25550·58·7 BDL 

206·44-C BDL 
193·39·5 BDL 
91·20·3 BDL 
87·86·5 BDL 
85-0H BDL 

108·95·2 BDL 
25167·83-3 BDL 

95·95·<1 BDL 
88·06·2 BDL 

DL Unlt5 
0.33mg/lc~ 
0.33mg/k~ 
0.33mg/k~ 
0.33mg/lc~ 
0.33mg/lc~ 
0.33mg/lc~ 
0.33mg/k~ 
0.33mg/k~ 
0.33mg/l:~ 
0.33mg/k~ 
0.33mg/lc~ 
0.33mgtks 
0.33mg/k~ 
1.6mg/l:~ 

0.33mg/k~ 
0.33mg/lcg 
o.33mgtks 

1 .6mg/k~ 
0.33mg/k$ 
0.33mg/lc~ 
0.33mg/lcg 
0.33mgtks 
0.33mg/lcg 

* Note: This IS a summary report. Please see the Certificate of Analysis for more 1nformat1on. DL = Detection Limit 

Page 3 
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Metals 
Arsenic 
Chromlun 
Copper 
Lead 

* Note: This is a summary re po 

. 

Heritage Laboratories, Inc -- Parameter Summary Report 
S~ Wilmington Project 

ss-1 SS-2 ss-3 
8118583 8118584 8118585 
09·0EC·92 09·DEC·92 09·DEC-92 

CAS Nurber Result DL Unit~ Result DL Units Result DL Unit~ 
7440·38-~ 3.5 1.2mg/k5 5.2 1.2mg/k~ BDL 1.2mg/k5 

7440·47·31: 5.5 0. 75mg/~5 14 o. 15mg/k~ 2.1 0.15mg/k5 
7440·5o-E 6.1 0. 75mg/k5 46 o. 75rngtks 8.0 0.15mg/k5 
7439-92·1 14 Smg/k5 290 Smg/k~ 61 s.omgtk5 

SS-4 
8118586 
09·0EC·92 
Result 

3.6 
11 
14 
25 

rt. Please see the Certificate of Analysis for more information. DL = Detection L1m1t 

OL Units 
1.2mg/k~ 

o. 75mg/k~ 
o.75mgt~s 
5.0mg/ks 

__ .,- -
Page 

ss-5 
8118587 
09·0EC·92 
Result DL Units 

1.5 1.2mg/k6 
5.2 o.75mg/ks 
2.4 o.75mg/ks 
3.4 1.2mgtks 



--- --------.--... -··-···- -···-···· -··- -- ---·--
Metals 
Arsenic 
Chromiun 
Copper 
Lead 

-

* Note: This is a summa re ry po 

Heritage Laboratories, Inc •• Parameter Summary Report 
SWP ~ilmington Project 

ss-6 ss-7 SS·8 
8118588 8118589 8118673 
09·DEC·92 09·DEC·92 14·DEC·92 

CAS Nurber Result DL Units Resut t DL Unfu Result DL Units 
7440·38·2 8DL 1 .2mg/k~ 2.3 1 .2mg/k~ 8DL 1.2mg/k~ 

7440·47·32 3.1 0.75mg/kg 9.2 0.75mg/k~ 4.2 0,75mg/kE 
7440·50-e 2.8 0.75mg/kg 5.1 0.75mg/k~ 1.9 0.75mg/kE 
7439·92·1 3.1 1.1mg/l:g 6.3 S.Omg/ks 2.3 t.Zmg/l:s 

SS·9 
8118674 
14·DEC·92 
Result 
8DL 

4.1 
4.4 
6.9 

rt. Please see the Certificate of Anal si = y s for more 1nformat1on. DL Detection Limit 

Page 2 

ss-10 
8118675 
14·DEC·92 

DL Units Result DL Units 
1.2mg/k~ BDL 1 .2mg/k~ 

o.75mg/l:s 2.6 o.75mg/ks 
0.75mg/kg 3.9 0.75mg/k~ 
S.Omg/kg 6.2 S.Omg/k~ 



-- --· .... _ -·· -- ~ ----- ---· --~-- --~ -- --· ---~-
Metals 
Arsenic 
Chromiun 
Copper 
Lead 

... 

Heritage Laboratories, Inc •• Parameter Summary Report 
SWP Wilmington Project 

SS·11 
8118676 
14·DEC·92 

CAS NU!Der Result Dl Unlt.J; 
7440·38-~ BDL 1.2mg/k~ 

7440·47·32 1.3 o.75mg/~~ 
7440-SD-f 1.0 0.7Smg/~~ 
7439·92·1 -1.9. 1.2mg/k~ 

. 

* Note: Thts 1s a summary report. Please see the Certtflcate of Analysis for more 1nformat1on. Dl = Detection Limit 

Page 3 
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. 

-
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General Organics 
Benzene 
8romodichloromethane 
8romomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Z·Chloroethylvinylether 
Chloroform 
Chloromethane 
Cfs·1,3·ofchloropropene 
Ofbromochloromethane 
1,2·0ibromoethane CEdb) 
Dichlorodifluoromethane 
1,1-0fchloroethane 
1,2·Dfchloroethane 
1,1·0fchloroethene 
Oichloromethane 
1,2·Dfchloropropane 
Ethyl Benzene 
Fluorotrichloromethane ~ 

M/P•Xylene 
Hethyl·T·Butyl Ether (Htbe) 
O·Xylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Trans·1,2·Dfchloroethene 
1,1,1·Trichloroethane 
1,1,2•Trichloroethane 
Trlchloroethene 
Vinyl Chloride 

-

Heritage Laboratories, Inc •• Parameter Summary Report 
S~ ~ilmington Project 

SS·1 SS·Z SS·3 
8118583 8118584 8118585 
09·0EC·92 09·0EC·92 09·0EC·92 

CAS NUTber Result OL Units Result OL Units Result Ol Units 
71·43·2 SOL o.oo1mg/Jcs SOL 0.001mg/lcg SOL O.D01mg/lcs 
75·27-~ 80L 0,001mg/lcg 80L 0.001mg/kg BOL o.oo1mg/lcs 
74·83-t; BOL 0.005mg/lcg SOL O.OOSmg/kg BOL 0.005mg/lcs 
56·23·5 SOL o.001mg/lcs 80L 0.001mg/kg SOL o.001mg/lcs 

108·90·7 80L O.OD1mg/lcg BDL 0.001mg/kg BDL O.D01mg/ks 
75·00·3 BOL 0.005mg/kg BOL 0.005mg/Jcg BOL o.005mg/lcs 

110·75-f BOL o.o01mg/ks BOL 0.001mg/lcg BDL o.001mgtks 
67·66·3 BOL 0.001mg/l:g BOL 0.001mg/lcg BOL o.001mgtks 
74·87·3 BOL 0.005mg/lcg SOL 0.005mg/l:g BDL 0.005mg/lcs 

10061·01·5 BOL 0.001mg/lcg SOL 0.001mg/kg SOL o.001ms/lcs 
124·48·1 BOL 0.001mg/lcg BOL o.oo1mstkg BOL o.001mgtlcs 
106·93·4 BOL O.OOSmg/kg 80L 0.005mg/lcg 8Dl o.oo5mg/ks 
75·71-E SOL 0.005mg/lcg SOL O.OOSmg/lcg BDL 0.005mg/ks 
75·34·3 80L o.001mg/ks 80L o.001mg/ks BOL 0.001mg/kg 

107·06·2 BOL 0.001mg/kg SOL O.OD1mg/lcg SOL 0.001mg/lcg 
75·35-~ BOL 0.001mg/lcg SOL 0.001mg/kg BOL 0.001rng/lcg 
75·09·, 0.02lt o.o01mg/Jcs 0.0064 0.001mg/l:g 0.015 o.ootms/ks 
78·87-5 SOL 0.001mg/lcg BDL o.001ms/Jcg BOL 0.001mg/lcg 
100·41-~ SOL 0.001mg/l:g SOL 0.001mg/lcg SOL 0.001mg/lcg 
75·69-~ SOL 0.005mg/lcg SOL 0.005mg/lcg SOL 0.005mg/lcg 

NA 0.0025 o.oo1ms/ks BOL 0.001mg/lcg 80L 0.001mg/lcg 
1634·04-~ BDL 0.005mg/lcg BDL O.D05mg/lcg SOL 0.005mg/lcg 

95·47·6 0.0011 0.001mg/k:g SOL 0.001mg/lcg SOL o.oo1ms/lcs 
79·34·5 SOL o.ootms/ks BOL D.001mg/lcg BOL O.OD1mg/lcg 

108·88-3 0.0024 O.OD1mg/lcg BOL 0.001mg/kg BOL 0.001mg/kg 
156·60·5 BDL 0.001mg/lcg BOL o.oo1ms/lcg SOL 0.001mg/lcg 
78·92·, BOL 0.001mg/lcg BOL 0.001mg/lcg SOL 0.001mg/lcg 
79·00·5 BOL 0.001mg/lcg BOL 0.001mg/lcg BOL 0.001mg/lcg 
79·01·6 BOL o.001mg/lcs SOL o;oo1ms11:s BOL 0.001mg/kg 
75·01-~ BOL 0.005mg/lcg BOL 0.005mg/lcg BOL 0.005mg/kg 

SS·4 
8118586 
09·0EC·92 
Result 
80L 
SOL 
BDL 
SOL 
BOL 
80L 
BOL 
BOL 
BOL 
SOL 
BOL 
BDL 
8DL 
BOL 
BOL 
BOL 

0.017 
BOL 
SOL 
SOL 

0.0010 
BOL 
BOL 
BOL 
SOL 
BOL 
BOL 
BOL 
BOL 
BDL 

- .. * Note: ThiS IS a summary report. Please see the Certtflcate of Analysis for more Information. DL - Detection L1m1t 

Page 

SS·S 
8118587 
09·0EC·92 

Ol Units Result OL Units 
o.o01mg/lcs 80L o.001mg/ks 
0.001mg/lcg BOL 0.001mg/kg 
0,005mg/lcg 8DL O.OOSmg/kg 
o.001mg/lcs BOL 0.001mg/kg 
0,001mg/kg BOL 0.001mg/kg 
0.005mg/kg BOL O.OOSmg/kg 
o.001mg/ks BOL 0.001mg/kg 
0.001mg/lcg BOL . 0.001mg/lcg 
o.o05mg/lcs SOL 0.005mg/ks 
0.001mg/lcg SOL o.001mg/ks 
0.001mg/lcg BOL 0.001mg/lcg 
0.005mg/lcs BOL 0.005mg/lcs 
O.OOSmg/lcg BOL 0.005mg/lcs 
o.oo1ms/ks BOL o.ootms/ks 
D.001mg/ks BOL o.001mg/lcs 
o.oo1mgtks BOL o.001mg/ks 
o.o01mg/ks 0.012 o.001ms/ks 
o.001mg/l:s BOL o.001mstks 
o.ootmstks SOL 0.001mg/ks 
O.OOSmg/lcs SOL o.oOSmg/lcs 
0.001mg/lc5 0.0011 0.001mg/lc5 
o.oosmstks BOL 0.005mg/ks 
o.o01mg/lcs SOL o.001rng/lcs 
o.oo1mg/ks BOL o.OD1mg/Jcs 
o.001mg/ks 0.0013 0.001mg/lcg 
o.o01mg/ks BOL 0.001mg/lcg 
o.o01mgtks BOL 0.001mg/l:g 
o.o01mg/ks BOL 0.001mg/lcg 
o.001mg/ks SOL 0.001mg/lcg 
0.005mg/lcs BOL 0.005mg/l:g 



-. --· -~.-- --· ---, -- --- -.... ---- --·· -,,, -. .. -~ --... -- --,.,-.-'· .:. 

General Organics 
Benzene 
Bromodiehloromethane 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2·Chloroethylvinylether 
Chloroform 
Chloromethane 
Cis·1,3·0ichloropropene 
O!bromochloromethane 
1,2-0ibromoethane CEdb) 
D!ehlorodlfluoromethane 
1,1·Dichloroethane 
1,2-0fehloroethane 
1,1·0fchloroethene 
Of chloromethane 
1,2-0ichloropropane 
Ethyl Benzene 
Fluorotrlchloromethane 
H/P·Xylene 
Hethyl·T·Sutyl Ether (Htbe) 
O·Xylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Trans·1,2·Dichloroethene 
1,1,1·Trlchloroethane 
1,1,2-Triehloroethane 
Tr!ehloroethene 
VInyl Chloride 

* Note: This Is a surmar re y po 

Heritage Laboratories, Inc -- Parameter Summary Report 
S~P Wilmington Project 

SS-6 ss-7 ss-8 
8118588 8118589 8118673 
09·0EC·92 09·0EC·92 14·0EC·92 

CAS Nurber Result OL Unit~ Result OL Units Result Ol Unlt5 
71·43·2 SOL 0.001mg/k~ SOL o.o10mg/Jcs BOL O.OO!mg/ks 
75·27·4 SOL 0.001mg/k~ SOL 0.010mg/kg SOL o.001mg/ks 
74·83-~ BOL o.oosmgtks SOL 0.050mg/kg SOL O.OOSmg/lcs 
56·23-~ SOL 0.001mg/ks SOL 0.010mg/lcg SOL 0.001mg/kg 
108·90-~ SOL o.oo1mg/ks SOL 0.010mg/kg BOL o.001mg/ks 
75·00· SOL O.OOSmg/ks SOL O.OSOmg/kg SOL O.OOSmg/kg 

110·75-f SOL o.001mgtks SOL 0.010mg/kg SOL 0.001mg/kg 
67-66·3 SOL o.001mgtks SOL 0.010mg/kg SOL 0.001mg/kg 
74·87-3 SOL O.OOSmg/ks SOL O.OSOmg/kg SOL O.OOSmg/kg 

10061-01-5 SOL O.OO!mg/ks SOL 0.010mg/kg BOL o.001mgtks 
124·48-1 SOL o.001mgtks SOL o.010mg/kg SOL 0.001mg/kg 
106·93-~ BOL O.OOSmg/ks SOL O.OSOmg/kg SOL O.OOSmg/ks 
75·7H SOL O.OOSmg/kg SOL O.OSOmg/kg SOL O,OOSmg/ks 
75·34-~ SOL o.oo1mgtks SOL 0.010mg{kg SOL o.001mg/ks 

107-06·;: SOL o.001mg/ks SOL 0.010mg/kg SOL o.001mgtks 
75·35-~ SOL 0.001mg/kg SOL 0.010mg/kg SOL 0.001mg/kg 
75·09-, 0.014 0.001mg/k!J 0.059 0.010mg/k!l 0,0070 0.001mg/kg 
78·87·5 SOL 0.001mg/kg SOL 0.010mg/kg SOL 0.001mg/lcg 

100·4H SOL 0.001mg/kg 0.15 0.010mg/kg BDL 0.001mg{lcg 
75·69-~ SOL 0.005mg/kg BDL O.OSOmg/kg BDL 0.005mg/kg 

N~ 0.0014 0.001mg/lcg 0.084 0.010mg/lcg BDL 0.001mg/kg 
1634·04-~ SOL 0.005mg/lcg BDL 0.050mg{kg SOL 0.005mg{lcg 
95·47-~ BDL 0.001mg{lcg 0.069 0.010mg/lcg BDL 0.001mg{lcg 
79·34·5 SOL 0.001mg{lcg SOL 0.010mg{lcg BDL o.001mgtks 

108·88·3 0.0034 o.001mgtkg 0.016 0.010mg/kg BDL 0.001mg{lcg 
156·60·5 SOL o.001mg/ks SOL 0.010mg{lcg SOL o.001mg/ks 
78·92·2 SOL 0.001mg/kg SOL 0.010mg{lcg BDL 0.001mg{lcg 
79·00·5 SOL o.001mgtks SOL 0.010mg{kg BDL o.001mg/ks 
79·01·6 BDL 0.001mg/lcg BDL 0.010mg/kg BDL 0.001mg{lcg 
75·01·4 SOL 0.005mg/lcg BDL O.OSOmg/kg SOL O.OOSmg/kg 

ss-9 
8118674 
14·0EC·92 
Result 
SOL 
SOL 
SOL. 
SOL 

.SOL 
SOL 
SOL 
SOL 
SOL 
SOL 
SOL 
SOL 
SOL 
SOL 
SOL 
SOL 

0.020 
SOL 
SOL 
SOL 

0.0071 
SOL 

0.0075 
SOL 
SOL 
SOL 
SOL 
SOL 
SOL 
BDL 

rt. Please see the Certificate of Anal sis for more information. y D = L Det ectio n ll It m 

Page 2 

SS·10 
8118675 
14·0EC·92 

Ol Unit~ Result OL Unlt5 
O.OOSmgtk~ SOL 0.001mg/k~ 
O.OOSmg/ks SOL o.001mgtks 
0.025mg/kt SOL O.OOSmg/kt 
O.OOSmg/ks SOL o.001mg/lcs 
O.OOSmg/kt SOL o.001mgtks 
o.o25mgt~s SOL O.OOSmg/ks 
O.OOSmg/ks SOL o.oo1mgtks 
O.OOSmg/ks SOL o.001mgtks 
o.025mgtks SOL O.OOSmg/ks 
O.OOSmg/ks BOL o.ootmg/ks 
O.OOSmg/ks SOL o.001mg/lcs 
0.025mg/kt SOL O.OOSmg/Jcs 
o.025mgtlcs SOL 0.005mg/lcs 
0.005mg/ks SOL o.001mg/Jcs 
O.OOSmg/ks SOL o.ootmgtks 
0.005mg/kg SOL 0.001mg/lcg 
0.005mg/kg 0.0080 o.oo1mgtlcs · 
O.OOSmg/lcg BDL o.001mgtlcs 
O.OOSmg/ks BDL o.001mg/ks 
0.02Smg/kg BDL 0.005mg/ks 
0.005mg/kg BDL o.001mgtks 
o.025mgtks SOL 0.005mg/ks 
O.OOSmg/lcs SOL o.001mgtlcs 
0.005mg/ks BDL o.001mgtks 
0.005mg/ks SOL o.001mgtks 
o,005mgtks BDL o.001mg/kg 
0.005mg/kg BDL 0.001mg{kg 
O.OOSmg/lcg SOL 0.001mg/kg 
0.005mg/kg BDL 0.001mg{kg 
o.o25mgtk9 BDL 0.005mg/kg 



- - --~ __ ,.. ---· ---. -- -- --" ----o --~~ . - ' 

General OrQanies 
Benzene 
Bromodiehloromethane 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2·Chloroethylvlnylether 
Chloroform 
Chloromethane 
Cis·1,3·0iehloropropene 
Dlbromochloromethane 
1,2-Dibromoethane CEdb) 
Dlchlorodlfluoromethane 
1,1-Dichloroethane 
1,2·Dichloroethane 
1,1-Dichloroethene 
Dlehloromethane 
1,2·Diehloropropane 
Ethyl Benzene 
Fluorotrlehloromethane 
H/P·Xylene 
Hethyl·T·Butyl Ether (Htbe) 
O·Xylene 
1,1,2,2-Tetrachtoroethane 
Toluene 
Trans·1,2·Diehloroethene 
1,1,1·Trichloroethane 
1,1,2•Trichloroethane 
Triehloroethene 
Vinyl Chloride 

.. 

. 

Heritage laboratories, Inc •• Parameter Summary Report 
· SWP Wftmington Project 

SS·11 
8118676 
14·DEC·92 

CAS Nl.llber Result Dl Units 
71·43-~ BDL 0.001mg/lcg 
75·27·~ BDL 0.001mg/lcg 
74·83-~ BDL 0.005mg/kg 
56·23·5 BDL 0.001mg/lcg 

108·90·7 BDL 0.001mg/kg 
75·00·:3 BDL 0.005mg/lcg 

110·75-e BDL 0.001mg/lcg 
67·66·3 BDL 0.001mg/lc! 
74·87·3 BDL 0.005mg/lc! 

10061·01·5 BDL 0.001mg/lc! 
124·48·1 BDL 0.001mg/k! 
106·93-~ BDL O.OOSmg/lc! 
75·71-a BDL 0.005mg/lc! 
75·34·3 BDL 0.001mg/lc! 

107·06-c BDL 0.001mg/lc! 
75·35-~ BDL 0.001mg/lq 
75·09-i 0.0068 0.001mg/lc! 
78·87·5 BDL 0.001mg/lc! -

100·41-1 BDL 0.001mg/lc! 
75·69·1 BDL 0.005mg/lc! 

Nl BDL 0.001mg/k! 
1634·04-1 BDL O.OOSmg/lc! 

95·4N BDL 0.001mg/lc! 
79·34·' BDL 0.001mg/k! 

108·88· BDL 0.001mg/lc! 
156·60·5 BDL 0.001mg/~! 
78·92·c BDL 0.001mg/lc! 
79·00-~ BDL 0.001mg/lc! 
79·0H BDL 0.001mg/k! 
75·01-1 BDL 0.005mg/lc! 

-~ -' ----. ---, -. -~ 

Page 3 

.. 

. . .. * Note: ThiS IS a summary report. Please see the Certificate of Analysis for more 1nformat1on. DL = Detection L1m1t 
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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. 
4132 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: SS-1 
LOG #: 10782 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL -·WEIGHT>.OR •·VOLUME:.::•.: · · ··:-:.::·.:·:-.:·.: •· · ·· 

Parameter 
CHROMIUM 

Parameter 
LEAD 

Received 
11-DEC-92 

Complete 
04-JAN-93 

Printed 

05-JAN-93 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

· Sample Description 

Result 

... 

Result 
5.5 

Result 
14 

Project I Lab 10 
2024 8118583 

PO Number 
530-06-501 

Sampled 
09-DEC-92 14:00 

Oet. Limit 

.. 

Gr~;~r..l.~i:J!!~~~~,~r.;.':::gr~~~~~~~-:~:a~~7.~~ri~~~:~;~o5~=;:.;t:'=,=:::r:·=:,=~:.-::.:!':":•~=·:-:~::_=t··::_::::::A',.~: ... :.:,=.=;::•-.:.:·,:!·:r:.;.,-i~=~;~·;<·=~i·j:g:;~:=~':•·::._·.~_::=,::,i;;.;._;_;t:.t·::.::==,_: 
Parameter Result Oet. Limit Units 

INITIAL WEIGHT OR VOLUME 2.0 Grams 
FINAt::•·•wnGHT<•OR.·::VOLUME::•::::::::·:· ·· · ........ · .· •-::· : ·=·._: • : •··•· ·.•.:::::- ··•: :·:·: 50":' .. ::_':. -:. :.• . .-: ._: .. ..:-:·.: ··::::·· ·:-.::•· ·:.• · :.:·:.•:.:·.-:·::·: .. •mL·•·::•.:::·:·::::: . .-::•::::::•: 

~JE~&;UlYJfE@ 
JAN 0 6 1993 

ENVIRONMENTAL AFFAii?S 
Page 1 (continued on next page) 
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HERITAGE lABORATORIES, INC. 

GC/~5 )iONIC~TIO~ .;:·EXTR!'CJION.·FOR ORGANICS ·SW846~3550 
. Analyst: :•S •... WILLIAHS '\'·•::.: .. ,:':•;;' '::\\'•Arialysls''Date: :·U'-DEC-92· .. ·:· . 

Parameter Result 
INITIAL WEIGHT OR VOLUME 30.00 
FINAL.VOLUMr.-::·: .. . .-.·.:-_- ·_.:::·--:·-·· 1·.o·•::o:: : ·· ·:. · •.. 

SEMI~VOLATl~E,iORGANlCS::r(BASE/NEUTRAl/ACID ·FRACTIONS) : SW846..;8270 .: . · .. 

·-:~;r~::~:dc~~~i:;rf!J~{~Ia~·:·:·~:ff·R~~¥::;N~~losJ.;~~;;Ne/~~28s~aE4c;:32s~6- 1;zs3t;;~;eo~t_= .. -~/~~f-•=·i:Y]·~:;_::._•.::-._·= .. ·:•:_· :.·_::- · .. 
Parameter 

ACENAPHTHE~-~-- .. : · .. 
ANTHRACENE-·.-.. ·.-::'-:.:: .. ·.--. .-.. .. .. 
BENZ(A)ANTHRACENE 
BENZO(A) PYRENE \::·:_.: _:. · . :- .. · 
BENZO(Q)fLUORANTHENE 
BENZO K FLUORANTHENE- . •< ... 

Result 
0.51 
sov·:.:: •. · 
1.1 
oAt·.- .•. ·· .. 
BDL 
Ls••·:•:::_::::'_ ..... _ •. ·•.:. 

Page 

lab Sample ID: 8118583 

Det. Limit 
0.33 mg/k9. ... 

· .. o·.- 33_.-. •·-m--·g/kg··-::::-_:-:·.'· ... 
· o:_33:·· ·rn9/k.g_':·.'·~:··.--_-·: 
--·o··33 · ·mg/kg ... _ ............ : ....... ..-. . .:: ·:··::::· 

0.33 mg/kg 
:.: .. Q.JJ':. In k 
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HERITAGE LABORATORIES, INC. 

SUR~p~ATE ~;F'l.Y.~RY... . .. . . .. . ·.·.·. .. . 
- •-;'97 -~--~-:~-:~.:~:~:~.:~.:~::~::~·-~-.-~ .. ~--~:,..-:~:":"--:=·.~ ---~- ~ ~-~-~--~--~--~-~--~--~:~:~-~~-~; -~-~ ~ -·.-:- ~ . ·: 
2-FLUOROPHENOL 54 
PH ENO[::i'DS:::::::·.::::::::-:::\:::::;:.:::;:·_·· . . ·· · .· ·: ::- . :> :::57:::::::.::::::::::·.:.::-···:: 
NITROBENZENE-OS 78 
2 :- FLUDROB IPHEf.fy[::::::':{?:· : ::. ··-: :- · ·.:: :: ·_: ·: : .. :::·::::::::;:;::>::.:/;.:;:::/::.::::)/;i;:::;"}::::{;::::::·:·.):/:-:.. a ot::::{:>_::: .. ::::_:_:::: :_:_: __ ::.:-.::_: ·_ ·. :: :·: · 
2,4,6-TRI~ROM9P.~~NOL _ ......... _ ............... __ _59_ .. _ .·. _. 
TERPHENVL-014··.-· :::-.-.-.·. -:_ · · . :- ·:-:.-·:-:·:·- ·.- __ - ·. ·106.- · .. 

Sample Comments 
BDL Below Detection Limit 

Sample chain of custody number 16791. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: clu&wvwf..la fffiP, ~"'Yl/U•11 

Lab Sample ID: 8118583 

Page 3 (last page) 
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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. 
4132 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: SS-2 
LOG #: 10783 

Received 
11-DEC-92 

Complete 
04-JAN-93 

Printed 
05-JAN-93 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Project I lab ID 
2024 B118S84 

PO Number 
S30-06-S01 

Sampled 
09-DEC-92 14:45 

Parameter Result Det. limit Units 
INITIAL WEIGHT OR VOLUME 2.10 Grams 
FINAL.WriGHT':·oR::·:voLUME:•:-•::·•: : ...... ·:':•::::::::::·::.·_ .. -:: :•:::::::·.-·: · ...... :·:·::-··_· .. ·.::. ·: · so•.:.-:::::::·:::· · .: :· -::·-:::-.·:-:·:::::·.-··:::: .• :: ... -· ··• •:· •:·•:•:··:-····.-•::::::::-··:·:. •·mu:•·:::.:•':::::::::.:;:::::/:::::: 

Parameter Result 
CHROMIUM 14 

Parameter 
COPPER 46 

lEAD:/Ff\A/:5}4846~7420}('::·•·,::•·:,,:>:'','·· :'.':'' ~:':·'_•:;,,~:t:,··.·•< · ·:>· : .. :·_'. ·.· :•:: ·_, ..... ,.;, ·;-~.·~/,:-:': ,::,.-:'':':::, : . 
Analyst:. L'-iSURRATT: . .-·. : . .;: .. ·:·::.: .. ,·.Analysis .Date: :.lJ~DEC-92 . ·.Instrument:· FAA· .. :··.·.·: .... · .. · ·: ... · 
· .. P~ep:='F'A.(oR'''JcP· ·Acio_-oi6Esrfow tiF.'stsis···sAMPtEs ,·sws4s-3oso Plzs· .. T:o·':•:: .... _-·· ;·_ · ·.::' . .-:·.-, ._::: ···.· .. '. :: · 

Parameter 
LEAD 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL•·•WEIGHT•·OR'•VoLUM[:·:·. · · : .· :.:::_ .. · ·:•·-:•:::- -:· -::· ... · · ·· 

290 

2.09 
so ....... 

Result 

Result Det. limit Units 
Grams 

· • '···· ·•· .: ...................... ·•me•.:::•.;.~:·•.:::.:.: ... ::.::.::-:·:•. 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8118584 

Parameter Result 
ARSENIC 5.2 
Note: Analysis performed by 3 point MSA 

GC/MS fSO~lCATIOfi ==·EXTRACTION)FOR:•oRGANICS':·:·sW846-:-.3550 '/i): :: :·: L .: · · ·' :'' ::::::'''\::·r:= ·. _ _._:,._· ·· · ·· ... , .... · .. ::.--:.>.'::.' .. · .. : 
.. Aria fysti--is'~: i\ilLlrAHs .' .. -':;= )''·:'::•:i:i=/''Afiatysls ::oaie·~= .. 11-oEc~s2 :_, · · · ... ' ·· .. ,. :: ;. :.:: .. _:;--,:::<.. • ' ., . , :·:Test":' Pi3s•;·~:::6'::,';::::=::J;:,:::::·:[::;_.:_::,;;:-::l,:i.-;":; 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL :voLUME•··:. :::::::•::·..:.•:•:.:::: ':-::>:::·: . 

Result 
30.00 

·Eo::.•··· .• 

SEMI.~VOLATIL£:{0RGANICS.:::•:(BASE/NEUTRAL/ACID_·_FRACTIONS)".SWB46~8270_ ·'·· 

.· =·-~~:1{.~f~i~}~~' .. ~oo~EfJ]i~;d~:','~i~~gf:r;J:fJJ·~J~NNett~2 .. 8s-~aE4c;~9:i~~' .. t;;3tJ.~e;_~·~--G,~~:\~---.~.V.t~i,":;·:i':_:;•_::·: 
Parameter 

ACENAPHTHENE 
ANTHRACENE.:<· ... :.. . ..... ·· ... ·. . .. . . 
BENZ(A)ANTHRACENE 
BENZO.{A) PYRENL·:.:: ·· ·· ·· 
BENZO(B)FLUORANTHEN~ ... . 
BENZO K FLUORANTHENE.<• :•: ... :.:: .. 

BDL 
BDL:::·. 
0.54 

.... BDL.: 

Result 

0.75 
BDL"·· : .. 

Det. LimIt Unl ts 
Grams · ............ •mL•·' 

2 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

2-FLUOROPHENOL 
PHENOG:D5:\::::::::::::::::;:::::::{:'::}::::::::::·::::::::::::::::::.:::::t::·:::._. :::-... ::-::::_::::·::.::-:::-:::::::·:: 
NITROBENZENE-OS 
. 2 ~-FLUdROB I PilE NY[/:::::~:-:::::::::::::::-:::::::::: .·. 
2,4,6-TRIBROMOPHENOL 
TERPHENV[.:::ol·;r::::::::·-::_:::::· 
Sample reanalyzed with no 

BDL Below Detection Limit 

Sample chain of custody number 16791. 

Sample Conrnents 

This Certificate sha11 not be reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: c.iulyyvwih ()"[)0 :-J'Z-0~M 

Lab Sample ID: 8118584 

% Rec 
::· ·: ·::::::::·::::::::::: ·%·:::Rea:::::::::.:::::;::::::.:: 

% Rec 
·.%-::'R€ic::::::;:::::::::::·_:;:::;:; 

% Rec 
·%-:: Riic::.:::· .:.::::;::::: 

Page 3 (last page) 
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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. 
4132 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: SS-3 
LOG #: 10784 

Parameter 
INITIAL WEIGHT OR VOLUME 
F I NAt::: WEI GHT:·::-DR :·voLUME::::--:··. ·· 

Parameter 
CHROMIUM 

Parameter 
COPPER 

Parameter 
LEAD 

Received 
11-DEC-92 

Complete 

04-JAN-93 
Printed 

05-JAN-93 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Result 
2.1 

Result 
8.0 

Result 
61 

GFAA:;tACID::'OJGESTION'·oF 5/S/S. SAMPLEs· ·sW846~3050:i:::=:<> · =. 
·Analysf:\Hi:RRflsKA':}'(·'' =:}--=:=·:, :=.::=·:'AnalysiS Date:··: 15-DEC-92 = · · -· .. .- ,': .· ·: 

.•.: .:····: 

Parameter Result 
INITIAL WEIGHT OR VOLUME 2.16 
F I NAt .. :· WEIGHr:::·:oJr VOLUME> • ._:· ·'·.·.··--::_ ... :so: :·:·: •... 

Project I Lab ID 
2024 Bl18585 

PO Number 
530-06-501 

Sampled 

09-DEC-92 15:15 

Det. Limit ·units 
Grams 
_ .. mt:::::'.::-::~:-<::::.:.::::·::· 

Page 1 {continued on next page) 
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HERITAGE LABORATORIES, INC. 

Parameter Result 
ARSENIC BDL 

GC/MS:6SONICATION:EXT[{ACTION•:fOR:=oftGANICS:::sw846~3550 ·:· '· 
:Arial§stf'::s~•-,=WiltlAHS/,::.:::::::):=:;:t{t/Analysfs=Oate':'':ll-DEC•9Z:':· : :·>:::· :: .. ': .. ·. 

Parameter Result 

HHTIAL WPG~T.. Q~. V.9L~ME... .. . 30.00 
FI NAL"·:VOLUME:·.•.::.::. : :.. ::.::: .•:::;::·:x·.x::::.:_:: ·• •···· · ... · L•o•· .. •· .. · .. · .. 

SEMl,fY.9.~~Tl~~'{0~~-~~~F.~:•}(~~~~~~EUTRAL/ACID'.FRACT_IONS}':'SW846~8270· :·· 
An~Iystt .. 'R:·:;:BOB~RTS·,=;:: ,::·.:::::=ttt\'=•:•:=~n~l.ysts Date:::=,28-0EC-92 ·:.Instrument:.· ~C/MS S~Oi\ · ··: .. ·:·. · . 

= :'·Pre~~·:= ~c/fois/sriti'Iti\t.i oit txiRACrl ilN 'foR,, oRGANIcs · sws4 G-'3 sso Pz3s A =:o '. · . :: . ,, ... :c . . · · 
Parameter 

ACENAPHTHENE 
ANTHRAC EN!:.::::::••::.::;:::-.:.:.::;.:.:•.::;•.•:;::;•:.::·.• .. ::-•? •.:·-:•:•:· :•' · · . .· 

BENZ(A)A~THMC~-~S. ·.: .. .:.:·.· .. .: ............ . 
BENZO( A} PYRENE·•:•::•:•.•:-:•:•X:-.::::-::.:::•::: .. ::·:·•:·:::::·:·:•··. 
BENZO(B) FLUORANTHtNE. . .... 
BENZO(K)FtUORANTHENE:}:}::::.:.:.:: .: : :· 
BIS(2-:C~LoRq~T~YqpHER. . . . . 
CARBAZOLE· ... :·::: .. .:::: . .::.::.:'.: . .: ... :··.:~::·-:-::.: .. :: :· ... ·•. ;.:: .. 

Result 
BDL 

.·.: ·BDL·:::.:·.: .. :•·: 
BDL sot:•· .... 
BDL 
BDL:·· 
BDL 
BDL_.·.. ·· · 

Lab Sample 10: 8118585 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. 
Parameter Result 

54 
:"56::_:: 
77 

... . ···_:: .. ::.: :g7·.:· .. 
52 

::102::::·.:::::::::-:::_:::::-.:::::: :-.: .. 

Sample C011111ents 
BDL Below Detection Limit 

Sample chain of custody number 16791. 

This Certificate sha11 not be reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: cL.t-tYnM;fJA cYnC:> OO:,YY>ne.-n 

Lab Sample ID: 8118585 

% Rec 
.. : ... ::::; .. ::::::::::::::: ::%·:: Rec::::::::::::i}:::::::;. 

% Rec 
:-:%:-::R~c::·::::::-::·:"\/ . 
% Rec 

:·%::::fiec:::.::-:::::::::·:: 

Page 3 (last page) 
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C E R T I F I C A T E 0 F A N A l Y S I S 
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Service Location 
HERITAGE LABORATORIES, INC. 
4132 POMPANO ST. 
CHARLOTTE, NC 28216 
(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447· 
SPARTANBURG, SC 29304 

Received 

11-DEC-92 
Complete 

04-JAN-93 
Printed 

05-JAN-93 

Bfll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Project lab ID 
2024 B118586 

PO Number 

530-06-501 
Sampled 

09-DEC-92 16:00 

Sample Description 
PROJECT: SWP WILMINGTON 
SAMPLE 10: SS-4 
LOG #: 10785 

Parameter 
INITIAL WEIGHT OR VOLUME 
. F I NAl/:.:WEIGHl::::·oR·::·votUME:.::::::: ·: :-.:::·:·:-:::::·:::.-:::::::··:: · .. 

Parameter 
CHROMIUM 

Parameter 
LEAD 

· GF A).=}AClP/DIGESTION\;O~iC::S/5/S :'SAMPLEs·· SWB46:;;3050 
··· Analyst:·:::::H>:KRi\SKA{'(;==·=':/}={U':''':::':':':fAndlys'fs:oate~'::ts:otc:..gz . · ,. 

Parameter 
INITIAL WEIGHl OR VOLUME 
. F I NAt(::·: wEI GHr.::·oR·:·voLUME.::::::::::::-. :. · 

11 
Result 

.:::;~:{:::: =:::-- : • . • -:=:-·- "::.;::;:::_!:{:·: ·:··= ~-:.-=.>:=)~:.={?} ::~--

. :, .:.)'Jest':' Pi,~'iL7to-,::==::,:~\:t,=:= 
Det. Ltini t Unl ts 

Grams 
.Jil['·::::::.::::::::,::.::.:::::::::.:::: . 

Page 1 (continued on next page) 



I 
I 
-~ 

; 

I 
I 
I 
i~ 

I 
I 
I 
I 
1-
~~ 

i. 
I 
1-
. 

I 
I 
I 

HERITAGE LABORATORIES, INC. 

Parameter Result 
ARSENIC 3.6 

, GC/J1S:\SONI¢ATION.:'EXTRACTION'<'fOR ORGANICS' SW846:3sso: 
Ana1yst:::·s}',WILtfAAs::/:,'',':;::i::::'<'/:i/(Arialy~l·s ·oate::·Il-DEC-92 •·. :-,.·_ ... 

Parameter 
· INITIAL WEIGHT OR VOLUME 

F.tNAu:::::votuMt::::::::::::::::::·::·:::::::::::::::::::::-::<:::::: .. :··:::·:·:·::::::::·::-::·:::-:::·:.::: .. :·::· .. :::·· 

Result 
30.00 
1. o··-:- · -: 

Lab Sample ID: 8118586 
.: ... ~ ,: .::: :. :_: ·:·~i:·: .. )~:(:;~~~r::;;:\:=-::·.: ..:::: ·: :;:{::·· . ~ t ~--~-}\>:: :- -~­

.=/::·;:;t:::;:··-==: 

· · : _. -: =:· ·:· · · :~=::.>::. ::<· :::=.: ::. ~:=:·:: = ·: :. · :·:·:::-:.:.:.::::::\Grttr;~ :··::::.::\~::·:· .::::.f:;s:=~=·:· ·:: .: 
.:·=···.:: .... · :.:_:··::-.:resf; P236;4.o·:::·:·;:·:·· .. . :::.::.=:··:_:::=. <: 

Det. Limit 

SEMlfVOLATILE':tORGANICS:t:•(BASE/NEUTRAl/ACIO··fRACTIONS)···:sW846.;.8270 · .,·.' 
Aiialysfi{R;}ROBEinS ;:'::\}:J:::::,:::,::;;:·:::;:.Ailalys1 s, Date:': 28-DEC-92 . · Instrument:·. GC/HS SVDA: :.' : · · . 
:Prep :<Gc/tif::~qt-i i cMtoNYExtriAcr'uiN: '·FoRiORGANICS · s\ia46.:3sso P236; 4. o . ..· · . .-. 

Parameter 
ACENAPHTHENE 
ANTHRACENE:{::-::::::::::::::-':::::..::>::/::<::-:-:{:·::::·-::·:.:::::::·:. : __ : .. 
BENZ(A) ANTHR.AC~~~- ......... · ...... . 
B ENZO (A) PYRENE:::::>::::::::::;.::::::::::::::::.-::::.:::::.: ::.::::_ .:::::-:: .. 
BENZO(B)FLUORANTHENE 
BENZO(K) FlUtrRANTHENE/::::::.:::·:: ... . 
BI~{2-:CHLORQETHYL) ETHER ..... . 
CARBAZOLE: .. ·:: -:::::.· ... :-_:. :<:_:·:··::~·::·: ·: :::_:;-::::::.-::·:·:·:: 

Result 
0.59 
BOt·:··. :_· .-.: ·. 
1.1. 
2.0 ... 
BOL 

.. . '4. 9 ·:· :: ·::: ... :: .... 
. BOL_ 

__ · .. ·.·:.: · BDL·: · ·· ····· 
Page 



I 
I 

r-· 

I 
(. 

I . -
I 
I 

t . 

lj 

I 
I 

: 

I 
I 
I 
1: 
I 
I 
I­
I 
I 
I 

HERITAGE LABORATORIES, INC. 

2- FL~D.ROP~E-~:Q~ .. . 
PHENOb:DS ...... :::-:-.. :·: .... ·.:-:·· .· .......... ·. 
NITROBENZENE-OS 
·2:::FlUOROBlPHENVL::;:::_::::;;;:::::}·:::::.:·:::i:· .. 
2, 4, §~ T.~mRPMQP~ENO~.. . . . 

i TERPHENYL"~DI4·::::·:::: .. 0:::·:::):::·.:;:::;:.· :·::::·::-:.:·:: · 

BDL Below Detection Limit 

42 
.:"46:}:::·.::.::.::.. . .... 

66 
.. 1 or:::- .. :- . .- ·.: ·:·... -:--: 
so 

:.:::·:::::.:·::.:::.::::::;:::::;::::::::::::::::::::?:·/:::;::::::::::::·:::::::::::::::(::::::::::::::: _::a2::::::::.:::/:::::::::::.::/::::::::::\.::::.·.·:·:·:·_:·.·.·_:. 

Sample Conrnents 

Sample chain of custody number 16791. 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the lab. 

Quality Assurance Officer: a.h.e.0wvvtt1N! CY'f)(? :/q,'\"YY*M 

Lab Sample ID: 8118586 

. :. ·· .. :;:.:·.<:::.::/::: :.~\~~·6:::::::::::::::::::.: 
% Rec 

:·% :Rec::::::::::::::::)_:: 
% Rec 

:-%::::·ReE:::::::·:·:::::::.: 

Page 3 (last page) 
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C E R T I F I C A T E 0 F A N A l Y S I S 
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Service Location 
HERITAGE lABORATORIES, INC. 
4132 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: SS-5 
LOG #: 10786 

Parameter 
INITIAL WEIGHT OR VOLUME 
. FI NAt<WEI GHT': OR ..:voLUME::;:;::::.:::.::::::::::.:::::-::::::::::::::;:::.: · · 

Parameter 
CHROMIUM 

Parameter 
COPPER 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL\::wEiGfit:::jji'(VOLiJME·:._:··· · 

Parameter 
ARSENIC 

Received 
ll-OEC-92 

Complete 
04-JAN-93 

Printed 

05-JAN-93 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

2.04 
:·:.·.::::so:::-:::: 

5.2 

2.4 

2.14 
so·:·.··:: .. : 

1.5 

Result 

Result 

Result 

I Project Lab ID 
2024 8118587 

PO Number 
530-06-501 

Sampled 

09-DEC-92 17:30 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES. INC. Lab Sample ID: 8118587 

Note: Analysis performed by 3 point MSA 

Parameter Result 
DICHLORODIFLUOROMETHANE BDL 
CHlOROME'tHANt:::::::::::::::•:-::::::::::::::::!::::::;::::::;:::;}::·::i::;::::::::.:_::::::-:::-::}:;::::~:::;:::::::;::::::\:::::::;:::::;:.:::::::::::::::::;:::::::·:::·::::·:·:::::::-::_:::.:::;.::;:::::::.:. ·-·Bot::::::;:::::::;:;::::;:::;.::··::·:::::::::::.::·:.:-::::-::::-•:::::::::::;:_::;:::::.:_:::_:.:-:.::: 

VINYL CHLORIDE BDL 
.BROMOMETHANE::::::::;::::::::::::::~:::;:;:::::::::::::::;:::;::;:::::r:::::::::·:::\·::::::::::::.:::::::::::::::•:::::::::L:::::::::::::::•:••:::::-/t:::::::::::::.:;:/_:::·:::::.::::-•:•::::;::::::;: •:sou::::::;:::::::::::·.::::::::;::::;.::_-:·:-::-:::- :-: ... :•·_ 

CHLOROETHANE BOL 
TRttHLORbFtiJOROMETHAN'E}}\:::::::::-:::::·?_:···_·0:::. BDL:?::::::.:::::·::: __ ·-:.·::•:_::·•:•:::::•::::: ·::··:. 
1,1-DICHLOROETHENE . BOL 
DICHLOROMETHANt.: .. (METHYLENE :cHLORIDE)· .. · 0 ;Ol2 .--:· . · ·· ·· ·. 
TRANS-1,2-0ICHLOROETHENE _ BDL 
. ht4iltHLbROETHANEr:::::•::::::._::::.:::< .. ::::• •. : .: · Bor••: .. 
CHLOROFORM BDL 

.. t;l•,:b:TRI CHLOROETHANEi;••:::::::•: :<(:_ : : · . :: ·.: ... : :• :• .. :: ·::::;:::· . BOt;•:_:::::;::::··:.:::_;:::::-::.:.:: ·: · ·. . .. 

~~~~~~i:T:1.I§~.f.tl.t:?:ITIR·f;::::::·:·::•·::: .. -.. -... --:'::.:-.. •::•.:·: .. :_::::.:::::;::::::~?::: •.•. :.:::: .. ::::: •.• :.::.:..:.,··;:_. .• _.:/··.: •. ::·:·::·:··::...:•.- -~~h:::::.;:.:.: ... :.:.:::::•::•::::::.·:.: .. ::·. __ 
1,2-0I~HLOROETH~~~ _ .. _ _ BDL _ 
TRICHLOROETHENE>:•::•:·:-::-: --..... _:.- · .. .. · .. ·· BDL;::::::: 
1 2-0ICHLOROPROPANE BDL. 
BROMOD I CHLOROMETHAN [:·::::• •. :::•::: . . ...... _::::::::· -:{/ .. :::-.::·•.-.: ··: .. ;::..: _:80[:\.::;:::: :_:-_:::: .. ::•:::.:'.::::::::·: 
CIS-1,3-DICHLOROPROPENE BDL 
TOLUENE<:_-:.. . _- .. .. ...... .- ::. ... ··o2:0-0l::::::;::?::::· 
1,1 ,2-JR~CHL()ROETHANE _ BDL._ .. _ 
DIBROMOCHLOROMETHANE-:-:-:_:: :: ·. · .. . . . ·BOL:-': .. ;:-. .-: · 
CHLOROBENZENE BDL 
ETHYLBENZENf:::.;:.:.::::_ ·:.;>;:-::::::.:::::.:::}.:.:::.: . ·::•:--:-- · . . : .... _ .. ·•:-::::::::::: .. _ . BDC:;:-•:;•:: :: .. -_·::_:: •·. •< . . . 

-~{~~rr~~~~ .. : ... ::::· .. ::- .... ::::•::>•:•:i:-: •:::::•:::::::•::::::·::::::::::.:: .. -:>:-..·::: • . . -~o~n:-·::_ .... _:-: . __ 
1,1,2,2-TETRACHLOROETHANE BDL 
METH'i'U::T~BUTYt-::-ETHER:•·:(MTBE) ··· · .. · · .. . .. . ·sot'::_· 

: 2-CHLOROETHYLVINYLETHER BDL 
i 1··2~·DIBROMOETHANE'· EDB ·. ··· ·· ·· · . · · ·soL::/ 

1 GC/HS'j'SONitAT=IQN:/EXTRACTION:'FOR·_:ORGANICS'-:'SW846;;;·3550?:=:•::\' ,.=.:=:g:··:.:·,. _ 
: :Analyst'i'is~=:\.rttliAMS\\:}:'::;=:;::::,::::=:=::='':Ail'a lysf s :oatei"i'll ;..oEc-sz -:·::::· _, ·: ·:._ ;::;;,·::-::=-:·'' -~·-:::::::_:;=:=:, •. -,: ::_: :,.:, : :•;- :._. · 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL-:VOLUME•::·.;:.:__: .... ::-··:_::::•·:::i:::.:\/ :_: ·:·-

Parameter 
ACENAPHTHENE 
ANTHRACENE·-_· .. . - · · 
BENZ(A)ANTHRACE~F .. :- .... :- . _ 
BENZO (A} PYRENL. :.-:•.·-:·:'··:-:-:-: .. ::. --: .. 
BE~ZO(~) f_LUQRANTHENE ..... _ 
BENZO K FLUORANTHENF:::::: -, -- :< :· ··. 

. .. 
... . 

. ..... . 
. . 

Result 
30.00 

·.1·. 0 ·::-.-·· ... -.•. _.· ... _ .. _ ... 

2 (continued on next page} 
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HERITAGE LABO~TORIES, INC. 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16791. 

Sample Comnents 

This Certificate sha77 not be reproduced, except in fu11, 
without the written approval of the lab. 

Quality Assurance Officer: ohg_.hnuAM. ()1')0 .::Tc\:yynf.M 

Lab Sample ID: 8118587 

% Rec 
·%:·:Re·c:·:::·::-::.:: : .. :. 
% Rec 
. %· .. :·Re!'c:::::::·> :>::: :::: 

% Rec 
· %·:Rec:.:::::.:·:.:·: 

Page 3 (last page) 
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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. 
4132 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: SS-6 
lOG #: 10787 

Received 

11-DEC-92 
Complete 

04-JAN-93 
Printed 

05-JAN-93 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Project I Lab ID 
2024 B118S88 

PO Number 
530-06-501 

Sampled 
09-DEC-92 18:15 

Parameter Result Det. Limit Units 
INITIAL WEIGHT OR VOLUME 2.07 Grams 
F I NAt:-::wE I GHT·::'QR:.-::votUME-:::\:.::: ·. ··. ::.:.:::::.;::-;.::-::::::.:.:.:::::::·::-:-::. . .... :: ... :-:::: .. ::_: ... :::: .-:: :so:::::::::::::::::·:-.:_ .:: :> :: :·-:·· ::.::::::::::::: < · · :·: ::_: · .: >::: .·· : . ::: · ·:·::/:::::: ::·mt:t:::::::::::::::::::::::::::::::;::::::.: 

x nte erence suspe 
duplicate spike recovery. 

Parameter 
COPPER 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL· .. WEIGHT::oR.-.-Vbl.UME . .- . · · ·· ·:: · .. · · .. ·: 

2.23 
so··· 

Result 

ARS~NIC/GFAA:t$W84~1.'ib6(f?'' i-'·:, ·':,:ft'i'.~iJ!:' ::: ·,:-: :'.:., .·. :,:, '':>' :·-,.,,\/';·.:::·:'':\:,: :': : '·' 
·AnalYst; H'V.KRAsKA·'_'·:-~ -·.:. · :::---:·'·.-Analysis .Date:' ·ia.:DEc-gz· ·. Itistrumenti"·GFAA-· ·.-' 

:_::"·prept:"GFM:·:)\c'ri>,.DIGESTION:.rif::.S/S/S. SAMPLES. swa46-3oso·:Pi3o:7 .0--:: _.· > .;":: .·- ... · . . . . 
Parameter Result 

ARSENIC BDL 

· ... :. 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8118588 

Parameter Result 
LEAD 3 .I 

'GC/Ms··:saNI~ATION 'EXTRACTION.··FOR··ORGANICS·:·sw846~3550==:;_.•·· ·• .. . . . ..· ... _.,_ .. ·.· .. ·, .. · .. =.-.... ·.· .. · ..• :_···.,: .... •,·,···.·t:_:e· ... s·t···:···P'z .. 
3
··

6
··:.·

4
::.·:

0
:<:_·,··,.•._·_._·.·.·.·.·.:.·_·._.:,,:_:_;_._,·._.·.:,:_:.',•_·_._:.:_·_:::·'.··_.:_:_,'.:.•.'_,;,i._.:_:_·:,·.·.: .• ,:.:.:_:_,:_;_:_,:._'_,',:: Anal ys't'! ; s;·:,:w.LtiAMS.\;•.:•::('\:•.;:':•)=;':Ana lysrs::=oate:: 'll-DEC-:-9V;:::::·: ·:: · .•. =•.:=,:·: ... : :>'.··• ,. , ::•'.:= : .. ·:: , . , · 

Parameter 
INITIAL WEIGHT OR VOLUME 
FiNAt:•voLUME<·:::•:::::•·:::•:-:::::·.::::::::;:.:::--::::;:.:::·:::o:::::::::··:.•::.:;:: .:··: ::: :·. ::· ..... · 

Parameter 

30.00 
.... ·· . .. ... :: ·1. 0 '::: . 

2.9 

Result · 

Result 

: -~-·36:·:: .. :: .. :·::,.··:. ·.: :·: . 

i·.~r4::·.-: ... · .... 
BDL 

.. 3~6 ·.:.: .:· .· 

B~L :"· ·;::·· 
4.4·. .·. 

Det. Limit 
:·.·· ... :··· . . · 

.. _ .. ·. ','. ::. 

Units 
Grams 

·,:_:· · ··mr• .•. \::::::::::::~:;::::::~:::::::.::: 
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HERITAGE LABORATORIES, INC. 

SURROGATE RECOVERY . · .. · .·::.·. ;_ ·:.·.·:.·.·:::.~·-·.·:::.·.:· .... ··: .. ·.·:::.·:::: .•:· .. ·:.·:.·::.··.·: .. . ::··. : . . ·: :······ ·.: .. · .. ·. ···. . :· .. . 
i - ·-:-.~ ~·.:.:.t:·~··:t:·~- ~.:t t::t-::7::·::·:·~::~:~·-:':"":~-~----: ~-~·--:-·--:~ ·-:----- ---- -~ .... - ~--- _ .. _ ... 

2-FLUOROPHENOL 38 
. PHENbt"~os•:-:::::::::•":::••:•-:::.::}~.::;:.::·: \::•: . . ·54 .. 

NITROBENZENE-OS 66 

Lab Sample ID: 8118588 

% Rec 
•%•?Rec::::::::•::::;:::}:.•: 
% Rec i 2~FlUOROBlPHENYL\.::::::::::::.::::::.::::::::::::::· ·. . . · 90 ·-·:;._<•::-:·. ::· ... ·: .:· .. 

2, 4, 6·-TRlBR.OMQPH~NPL... ... . .. .. . ... .. ... . . .. . .. . . .... 93 . . . ... 
T ERPH ENY r::: 01.4•·:::::.•::/- :-:::::·:::::::::.::.::;::::::::·:•::·•:· .. ·::.-·:: .. : ::· _:;:::-::::.::;.::.•:-::::::::::::::::::::/.:.::::~::.:::::::::;::: .. :·:::::?·:·•:::·::::-:::_::•: ·.**:_·::13.9\::::/::::::::•::::::::::::_ : 

. •· :.:. .:%?Re·(;::;:::::::::::::.::::::::::•: 
% Rec 

·: ._ .. :···• · •. · %•·•:n·e:c:::.::::::·::·:::::: 
Note: * - Result taken from 1:10 dilution (GB3444.c) Run on 12/29/92 

** - Recovery 85% in dilution 

* See Note for Parameter 
** See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16791. 

Sample Conrnents 

This Certificate shall not be reproduced, except in fu77, 
without the written approval of the Jab. 

Quality Assurance Officer: ~ NDY? ·Jcvrwat?h Page 3 (last page) 



I 
I •.. , 

' 

I 
I 
I 
.j 

6 

I 
I 
I 

I 

-~ 
I 
I 
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. 
4132 POMPANO ST. 
CHARLOTTE, NC 28216 
(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX S447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: SS-8 
LOG #: 10789 

Parameter 
INITIAL WEIGHT OR VOLUME 

·:::wE I GHT:.:·oR:::ovoLUME::::·::: ... · 

Parameter 
CHROMIUM 

Parameter 
COPPER 

Received 
1S-DEC-92 

Complete 

04-JAN-93 
Printed 

05-JAN-93 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX S447 
SPARTANBURG, SC 29304 

Sample Description 

2.14 
-so·:::-:::·.-.·: · 

Result 
4.2 

GF AA·,;i~C. IQ/'DJ ~ESTIOW:'O.f.:·:',S/S/~::::,S~HPLES: SW846.;;30SO . 
.. Anal yst:i-K):KRASKA'::\(·:'.(':;:',:?;:;;(((. :Ana 1 ys 1"s'',-Da te :':>1 5-DEC-92 · .:',:( .· 

Parameter 
INITIAL WEIGHT OR VOLUME 
FiNAL":·WEJGHT:./bJf:·votUME :.: -·:·. 

Parameter 
ARSENIC 

. .. '. . .. " .. 
2.06 
so.-:_. 

BDL 

Result 

.··._:;.• 

Result 

I Project Lab JD 
2024 Bll8673 

PO Number 
530-06-506 

Sampled 
14-DEC-92 07:30 

Det. Limit Units 
Grams 
· Tii L ::· -::: ::> ..-. · 

: "':·-/:. ·. -=~?=:::: .. ::·-:.'- .;.-:=-::.:::;;-~.;;:-:.-:::: ·.·:· ::_:,:· 

. : Tesi; ·HI~3;~:;a.:_;?::::,-;::~':;i1,_::_ ::::::~'\:;: 

Page 1 {continued on next pag~) 
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HERITAGE LABORATORIES, INC. 

Note: Analysis performed by 3 point MSA 

GCjMs·:- SONICATION .,·EXTRACTION ::fOR ORGANICS ·sW846-3550 ·: ·:-· ...... -··· 

.. Analyst: ··s; ·.WilliAMS .... •: .... : · .,, ·:=.:; .. Analysl s ·Date: 16-DEC-92 ·. · ·. •. • ·=.: 

Parameter 
INITIAL WEIGHT OR VOLUME 
F.INAL::voLUME_.:::_:_··--::--.:-·-::._._:_·_: ::. -_ . 

ACENAPHTHENE 
ANTH 

.. RA __ C_ EN-E .. _._._._. ... -. . _. _ _. __ 
.-· -::- ·. :· . : .. -: :-: :: ':: -:-:· .. ·.:. ~ · .. 

BENZ (A) ANTHRACENE 
BENZO A PYRENL:·.-:· :.-.. 

Parameter 

30.32 
1.0 ·. 

1.0 

Result 

Result 

:. ·_._._ ·.: .. :soL::.·.--. 
BDL-.:-.- ·. 
BDL··:---· 

Lab Sample ID: 8118673 

·. • _-- · ·: ___ · ·:··:·· - _,:_=:.::.'':-)::·::::::: ?·tr' 
- ·=:-_,,_'-Test: P236~4;o =:::::·::_:::'_::-"-::-::.:=;=::, 

Det. Limit Units 
Grams 

... mu_: _ _::_: __ ·::_::: 

Det. limit 
0.33 

..· -·0.33: 
. . . . . .. 0. 33 mg/kg _ _. ._.._.._._ ... 
.· :· .. :· :-:-- ... 0 ~ 33 · ·m - k ::·:-::::::·:~:::::::::: 

2 (continued on next page} 
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HERITAGE lABORATORIES, INC. lab Sample ID: 8118673 
Parameter Result 

BENZO(B)FLUORANTHENE BOL-
B ENZO ( K) F LUORANTH EN E<::::::::;:::{::;/::::::>:;::::::_;:::::\::::::::·:::::;:):::::.:::::\:i:.:::.:: .. BOL\:::: >:::-::; · _· .. : : .. --: · · · 

~!~~lia~~g~g.IJnihliin:n::::::::::>:;;:::::-::::-::>:::::::::::::::::::::·::::::::::::::::::;:::::·::-:::::;:::--::::::::;:::;:::·:. · . :~b::::::::::::::::::: ::::::··: . 
CHRYSENE BOL 
DIBENz:(A;-H).ANTHRACENr::;:;:::::;::;:::::.::i::::::::·::::;:.::::;:::::::::::;:;::::::;::}:::;:::::::;:::::;:::;:::;:::;:::;::::::::::::;:;::::::::::::;:::::::::;::::::::::: :.soc:::::;:::::::::::::::::.:\:::::::::::::·::::·:·.:-·· 
FLUORANTHENE BOL 
I Nb tNot 1-:~--2-~:3 :~·ti:l.)"P:Y RENt:::::;:--::;-:::::.:::: ::::::::_-:::::::;";>:::;::::::::::::·:<:::·::::::::::::::::::::;:::;:::;:;:::::;:::::::::::_:_:;:.:;::::;::;::::::;::: :: BD c:::::;:::;:;:;:::::::::::::_:?::_:;;:::_:::::::,::·:.·.: .:·:: :::: .. ::::::: ·/: 
NAPHTHALENE BOL 
PHENANTHRENE::;:;:::::::;::::;::::::::::;:;:::;:;:;::;::;:::::;::::·::;::::::::,::;:::::·::::::::::-::::::·::::;::::::::·:::;::;::-·:::;::::::;::::;::;:::::-::::;:;:::;::::.::;;:.:;:::_::::::::;:::::::::::>::· -:Bot::::::::::::;;:;::;:::::::;::::::::::::::·:·-· __ : 
4-CHLOR0-3-METHYLPHENOL BOL 
2 ~:tHLOROPHtNOL:}:{(::::::'::::::::::::.::::::::::::;:::::::_-:::<:\::::::.::::::;::::;:::::::::::.:::.::::;:::::::.-::::·:: :: . BDL:/:::::::·:::.:·. . .... 
2,4-0IMETHYLPHENOL BOL 
2 ;A:oy NI TROPHENot::::::::::::::::::::::::::;:::::;::::-::;·:::;::::~;:;:;:::::::::::::::::::::::;:~:;:;::://};:'::;::X::::·::}·:::::::::::::;:,::;.:::::::::;::::::x .::::·:·:.: ·.Bot:::::::::-:::::::::::::-:::·:::>::-:::·.:--.::· . .. 
PENTACHLOROPHENOL BOL 
PHENO[::::.::;:::;.:::::::;::::;:;::::::::;::::::::::::::::::::::::;:::::;:::::::;::·::::::.:{:::::;:;:;:::: -·sot/·:::::::::;:>::.:::::·::::::::::_: .. .-.::::·::::_ . '::: :_· .. 
TETRACHLOROPHENOL BOL 
2.·:·4-:::·s;:;TRICHL;.ORO. P.HEN·o·[:::;:-;:-.- : · ·: : BOL:·:::.-:,.:·::-.:: : ...... · .. , . , . ... . . . . .. . .. ... . . . .. . . . 

2,4,6-JRICH~OROPH~NOL BOL 
.. ......... . .. . ·. _ .. __ 

SURROGATE RECOVERY 

2-FLUOROPHENOL 25 
PH ENd f:::.b 5}:·:::-;=;:::-:::;::::}:}f:: :::·}-:_::.-;::--::::/::>:>:-:::.·_: .·. :;::::: :::::::;:.::.,::::;::::.:.::;::-::::::::::::;;:::::;::·::::.:.:;:._:·:::;:::{_-::::::::::::::::;:;::·:::;>:}·::._·: : 2 7·:{:::;:;:::::=;;:::::::\:;:;·;:;;:-:::: :. ::. :· .· :. 

NITROBENZENE-OS 35 
2;.. FLUOROBlPHENYt;:: . . . : · ... · :: . : . ··:·::: · 49 
2,4,6-TRIBROMOPHENOL . 36 · 
TERPHENYL:.::Dl4·:·-::::::·.-: __ :·: :::::: :-::;:::.:·._: -.-.-.·--.:: .. :::::=:::-:;::::::· .//: .·:·::.:;;: .. ;::::::-::-:;:;·:·.-·,:: :·st:{::::;::::·:; 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 11110. 

Sample Conrnents 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

% Rec 
: %·::::·Re-c::;:::::\:::::{:::: 
% Rec 
-%::··Rec::::::::::::::::::::::·:::: 
% Rec . 

··: ·%:Re·c:.:::: .. ::::::::::::::::.: 

Page 3 (last page) 
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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. 
4132 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: SS-10 
LOG #: 10791 

Parameter 
CHROMIUM 

Parameter 
COPPER 

Parameter 
LEAD 

- Received 

15-DEC-92 
Complete 

30-DEC-92 
Printed 

05-JAN-93 

8111 To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Result 
2.6 

Result 
3.9 

GFAN;ACID :'OIGESTION:''O~,::sJS/S'·:sAHPLES SW846.:.3Q50 .· · 
Analyst:· H."·'·KRASKA. ::. .. ·:: :"'/ :Analysls:Date: ·ts~DEC-92 · ·· . 

Parameter. Result 
INITIAL WEIGHT OR VOLUME 2.08 

Project I Lab ID 

2024 8118675 
PO Number 

530-06-506 
Sampled 

14-DEC-92 09:45 

Det. Limit Units 
Grams 

FINAL.WEIGHr::::oR·:·:votUM[::.::·::·: :-:.·:- .. · .. :·:.:·:·····. >:·.:<:-.:-::·.··:: .. · · .:: · 50 .-·:.· ··· ... ·-:·.::: .". · ... :.;· .... ·· .. ::::·. :·:_ ... -::-: ... _:·_-·""~.: ... :: .. ::_: .. irJ[::::;:;:::::::::;:;:::::-::·:::::::i:): 

Page 1 (continued on next page} 
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HERITAGE LABORATORIES, INC. 

Note: * - Also found in the blank at 0.006 ppm 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL:·voLUM£.:.:.:-. · .. · :-.. :-. · 

Parameter 

ACENAPJ-JTHE~E·.:.::- .. -:· . . ..:·· ........ ·. ANTHRACENE .............................. _. . . ....... . ·.. . .... ·. ·.· .. . :: -
BENZ {i\) ANTfi"R"AC ENE . . . . . . .. 
BENZO (A) PY RtN [:: · ... ·::· ·· · ·· ·· · 
BENZ(){~)FLU.ORA,NTHENE .. .. . 
BENZO K FLUORANTHENE ·: :::. ·:- > :.::.">· .. :.: .. 

Result 
30.12 
1.0 

BDL 
sot··.:.-··· 
0.73 
0:68 
l.B 
BDL 

Page 

Lab Sample ID: 8118575 

Oet. Limit Units 
Grams 

· · ·mu·::::·:·:-:::-::::·:·.:: .. :::: 

2 (continued on next page) 
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HERITAGE lABORATORIES~ INC. lab Sample ID: 8118675 
Parameter Result Det. Limit Units 

BIS(2-CHLOROETHYL) ETHER BOL .......... ~ 0.33 mg/k9 ......... . 
CARBAZOL E::::::::·:::::::::}\}::::.:::}:::}.:::::::;:;::::::::::::::}:::::::::}::::::::::::::::::::t:::::.:/\::::::::::}:·}: :::.:. ·: :::: : 80[::::·:::::::.::::.:\:: ::\: .::;::::; .:: .. ::::::.:::. ::0 ·~·33 :; :mg/kg ::;;::::::::::::::::::::: 

.~~·~~~~~R:~: HfANtHRAttNt:::::::::::::::::::::.::::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::·:::· :::.::.·::::-::::::::::::::::::::::::::::•:•:::::::: . :·~o[:~::::::::::::::-::.: ::.:::::::.::: ::) . .. ::::::::::::}:::::::::::·~ ~:·~~·:: .. ffi~~~l::::::::::::::::::::::::::-: 
FLUORANTHENE 1.3 0.33 mg/kg 
I NO ENO ( ·1 ~·:2 ·;:3FCO') .PYREN E:::::::~:::;}::::::.::\::}:/:::::::::::::.::::::::::::::::{:·:::::·:·::.::.: ::·:::_::::::::::::::::::::::;:::::::;:::::::::::·:.:: :·o FGS\:;:.:::::::·::··::::::\::·::: ;::::::.:.::: :::::::;::::::;:::;::::::::::·o··~:3 3·;:: :: iiig/k~f)::::::·:::::;:z: 

~~~~I~~~~~~E::::::::::::::::::::::::::::::::;:::::::::::.::::}:::::::::::.:::::::::::::::::::::::::::::::·:::::::::::::::::.:::::::::x::::::::::::·.::.::.: .. ::::::::::::::\:::::::::::::::·::::.::·:·.:::::::::::; :: :gb:::::::::::.::::::<:::. .. :::.:::::::.:::::::::-::.:.:::·:::.:::::::::::::;:-..·:: .. :·::: />·:::}:::::}:::.:.·~ ·}.~~::::: ::ih~y~~:::::::::::::-::::::::::::: 
4-CHLOR0-3-METHYLPHENOL BOL 0.33 mg/kg 
·2.t.CH.l0ROPHENQC::::::::::::::::::::::::::::;::::::·::::::;:::::::::::::::::::::;:::;:::::::;::::::::::::::::::::::::::::::::;::}:::\:::/:·:·-.::::·:::.:::.:-::::::::::::;::::::::::::;:::::.::::::::::::::}:;:}: :.BOC::;-;:::::;:::::::_:::::::?::::;:::::::::::·:::;:'.:·:·::.::::::::::.:·.:.::::::::;:::_ ·;:·;:::::::::::::::;;·::}·0 ;:33\ .. mg/kg:;:::::::::::::::;?·;: 

~·:~:t~.g~ ~r+~~·~·~~~~eh.::::.::···:···:·····:·:::::::::: .. :::::::::: .. :.::···:::::········::::•••:::••:··:::::::.•::: .. :.::::•.·:::: ... :·:·:···:.:-::::::::::.·:·:::·::::. ::••::·::::::·: .. : .... :gb •• :::: .. :::::::. :::::::·::'::.::.·.: .... :· .. . .. :~i .:.~·:·:· /~~~~~::::: •• ::::::::::::·:····: 
PENTACHLOROPHENOL BOL 1. 6 mg/kg 
PHENOC/: . .::::::::::::::;:::::::::::::::::::::;;::::::::::::;::::;;::::::::::?::::;::::::;:::::::;:::::::/::\:::::::::::::::::::::::/::::::::::::::::::.::::::::::::·::::::·.:::::::·:.::::;:::;:::::;::::::::\{::::.::.::>;·::·\ BDC\::::;:::::::::::::;::::/~::::::.::::::: ... :::·. ::·::·o~·33:\ :;iiig/k~,-.:::::::;:::::::::::::::::: 

~:~I~~s~~~~se~~~~·AE:Nat••••:::::::::::::::::::::::·•:•••:::: •• : •• ::::::::::::•:•:: •• :: •• ::::::;:::::}:.: .• ·::.::::.; •• : •. :.:::••••::;:::•:::{·:::::. · ·. :gb.:·•·•:.•:•::::::::::::::::::::-:::::::::. .. :~:>· ::: · ·::-.::·:::.:~ .~ ~~-:::· Jri~Y~~}::::••••:•:::•:•••:? 
2~~'·6·J~IS.~h9ROPHE,.~9k. BOL 0.33 :·rn~(K~· ............. . . .. '"' . ... ... .. ... . . . . . .. .. ... . .. . : .. :::··.::::;: ::··.: ... . 

SURROGATE RECOVERY 
. . . . : ···:·.::. ·; ::·.: -:::·:·:.:-·: :.:··:-'· ... :::·:: .. ·-:.:·:·:-:: ... : .. ::···. ".':. :·.::·: ::: ··:· ... ·:: ... 

----~-------~-~=--~~~=~===-----~--=-----=-------· 
2-FLUOROPHENOL 66 
PH ENOL~os:.:::::}::.::.:::::::::;::::::::::::::.::<:::::.::: :: ::::::::::-:·:: ·:;:: :.::·.:: .. ; .. ::·::: \::.. . . . :: :: .:·:.' .78 :}·:}}· 
NITROBENZENE-OS 99 
.2 ~F tua·RoBt PHENYL::::}:::::::::::::.:::::::::·::~:::::::::::::::\::::::::i:::::::::::::::::::::::::::::/:::::::::;:::;::::.:.:::}::·::;::-:::::·::::::::.:::::::: .. ::::::::::::·:::::;::;:::\::· ·.1 ot·::::;:::?:::::::::::::::;::::·:: :· .. .'.:.:.: . :· 

2, 4, 6-TRI~ROM9.P.H.~~.9.~ ....... ·.·.:·· ................. , ....... ·.·. 62 TERPHENY L-D 14 :: ... : ... : ... : : .. : ... ·:·:::·:: :·:·:··:·:·· ·.'· ····:·:·:·:·::::·::· ... : ·. 83 · 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 11170. 

Sample Cornnents 

This Certificate sha11 not be reproduced, except in fu17, 
without the written approval of the lab. 

Quality Assurance Officer: c}uzJhn&vU\ fT()f;> J~'\1\ 

% Rec 
·.··%·:\Rec::;::::::::::-:::::::::::::. 
% Rec 

::·%}:ReE:::::::::::::::::::::::::: 
% Rec 

:ex;:::: Rec:::::::·:::.::::.:::::: 

Page 3 {last page} 
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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. 
4132 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: SS-11 
LOG #: 10792 

Parameter 
INITIAL WEIGHT OR VOLUME 

Received 
15-DEC-92 

Complete 
30-DEC-92 

Printed 
05-JAN-93 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Result 
2.29 

Project I lab ID 
2024 B118676 

PO Number 
530-06-506 

Sampled 
14-DEC-92 10:30 

• 

Det. limit Units 
Grams 

FINAL WEfGHT :oR :voLUME::::_·:. · .. :::.?·::.::\::·.:::·-::-/_::.:_::·:·. -·: .· .. : · ··· · · ·-so·::::.:;:::::::: .•.. :._ ..... · .. . . . .: :-.::: :· . :-.: ... . :: .-:::·::-:::::: ·: mt::: :·:_: .... ::::::::::::::·::: :·:::--::::· 

Parameter 
COPPER 

GFN\./ACID)_[fi(1E$T:ION!(Oi=;}':S/S/SC'SAHPLES·'SW846-3050. :,· . ;.-:: 
···Anal:Y~t.f:H,ii~RAsi(A:·u·:\,:;:,;;·::;;,;::;;:::r·:,a.;,~l.Yhs: Date:· :ls~oEc~sz _:•·;· <. :. :· ~-- .'· ·'·· 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL::W[IGHT::-bR :VotOME{::;::.:.:::-::::::: ... :.:_.::-.. 

Parameter 
ARSENIC 

Result 
2.00 
so:- .... ··:·:-.··· 

Result 
BDL 

Det. Limit Units 

Det. Limit 
1.2 

Grams 
·fui}:::::·::::::::::.:;:.::::::::·:::--:;·:::·::: 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Note: Analysis performed by 3 point MSA 

GC/MS .. jSotHCATION'EXTRACTION "FOR:· ORGANICS SW846-3550 ·. · · 
··Anai§sf!:s;::,;wrU::IAHS'::.:r:·:Jt:).:}/)'.Arialysi s Date: '.16-DEC-92 · ' ·. · 

Parameter 

INIJI~L. ~E.IG~T ... 9~ ..Y_QL~ME. . . . .. 
FINAl::.::.VOlUME-:: .. :::::":-:·:·::·::.-.::: ... :::·: .. :: ·:: . . : .. ·. . ·· · ··· · · :: .. ·.· ·. · 

Parameter 
ACENAPHTHENE 
ANTHAACENF:::.;.:::.:::/:~.:: ...... 
BENZ(A)ANTHRAqN~ ....... ·.· . . . .. 
BENZO A PYRENEo.:· .. ·:::·::>:.·:::.::-::.·.:: ... :··: .. :. :· . .-.:.·.· 

30.13 
1.0 

BDL 
BDL 
BDL 
BDL·:-

Result 

Result 

Page 

Lab Sample ID: 8118676 

Det. Limit Units 

·· . .-:..... . . .. .:·mGrL::~.::T:.::.~.:·.: .. :::.:.:.:.':·:::.:.:.: ... .... ·. . . : .. 

Det. Limit Units 

0.33. mg/~9 ......... . 
. . . 0.33. ing/kg.::;:.:/(\::: 

: .. : .... 0 •. 33 .mg/kg-.::>:::}(: .. . ....... 0.33 m k ..... . 
2 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

2-FLUOROPHENOL 65 
.. 

.... ... ·•· 

PHENDC;:;·os\:::::::::::::::::::.}::::::::::•:.:::;::::_:·::•::_;:::::;:::_:::::.::::::.•.::· .. :·.:":: ..... ::::::::.::::::i::::t{:·::t}•·::::•::::::;::::::.::-:::::::::·:::_::\:::::::::::::: ~tt:~:;::::_::::.::.:::;;:/-·;;:::::.::·:;:_:· ..• ·. ·:.:. 
NITROBENZENE-OS 104 
2-FLUOROBIPHENYL.:::::::;:::::·:·:.:.:::::· . ··... 103 .. 
2,4,6-TRIBROMOPHENOL 63 
TERPHENYL:i[)ftf?.·••:::::\:i_:•:::•:::::::::.: -: · ./\":·.::: .. : .... ...:::·/:•:::/:::::.<\ ... ·:.>:•:::·:_ .. ;:::::···::•:::;:·:. :•· ··gf:F::•:}·~.- .:: . 
Sample reanalyzed with no improvement in internal standard areas. 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 17170. 

Sample Comments 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: dt.R~ fm~ J0!W'I}Vy1 

lab Sample ID: 8118676 

Page 3 (last page) 
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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. 
4132 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: SS-7 
LOG #: 10788 

Received 
11-DEC-92 

Complete 
04-JAN-93 

Printed 
05-JAN-93 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Project I Lab ID 
2024 B118589 

PO Number 
530-06-501 

Sampled 
09-DEC-92 16:30 

I. Parameter Result Det. limit Units 
. INITIAL WEIGHT OR VOLUME 2.05 Grams 
I F r NAt·-··wE I GHr: ·oR··· voLUME-.. ·:· ........ >.•::•:•:••::::•:::::::: ·•• _.. - .. . . . . . . :· ·· ··so : •: .::: •:-:-: · · :--:- -... ---- ..... _ - .... 1····:··-.. · .. · · --•' ......... .-n;u•:•:•••::::::::::::_::.::•:•::::::.•••: 

GFAA\ 'ACJ D:,LD l~ESTlON /Of:,::,,S/5/S:: SA.MPLES ''SW846~3050 i'_.-. . 
. Anal§st'i-dC'•'KRASKA\:::.:::: .. :,,':--:':.:<'·'i',:.::;Analysis:oate:·::l5-"DEC"9Z ::. ::':.:.' : ·_ .. 

Parameter 
. INITIAL WEIGHT OR VOLUME 

FINAt·:wEIGHT':::QR•::·VOLUME·-•.\.·':-:• .. •:-:••:-:-:-::: ......................... .. ... ...... 
2.00 
50 .. 

Result Det. limit Units 
Grams 

:· .. :·.··-.•: -·:•:•:•.:: ... _ ••. -.. :·-.......................... •mu•::::;::::::-;: .. •:-::_::_:_:::::.::::•:: 

Page I (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Note: Analysis performed by 3 point NSA 

GC/MS))>ONICATION ··EXTRACTION 'FOR ORGANICS SWB46-3550 .. , 
:::·Arat:Ysl!}s/'wzi.UAiis•;_·::\}::()::/;::;a.iialYsfs-.oate:''ll-"orc;..gz ., .·. : _.::- ... ·:, •: ... -·· 

Parameter Result 
INITJAb .. WEI~HT PR VOLUME . . . 
FI NA L:::V 0 L UM £::::::::.:.::.: :· .. - . :·: :::::::·:::.:.-::.-:::·.::: :· ::.: . ::: · -·· : .. · . ·:::::.::::<: :: ... 

30.00 
·1 ~ 0.:. : :.:;·. :-:·· .. _ .... ··: 

lab Sample ID: 8118589 

Det. Limit Units 
Grams 

.. ·me::· ... ::;::·.·::<: 

S EM 1:';\'()LI\ TI ~E,(ORGAN I cs:t( BASE/NEUTRAL/ACID . FRACTIONS) ('SWB46 ;;;·8270 ·,, . :· •:·. ;:,:::./:·,)::):.,_~:. 

·: fti~~~~J;)R~~-~:j0o~E~¢:1i'~:~·-:~~~f~A~t:fo~~/tl·~:6~t:i~{6;~a~c;:;s~o~-i;;3~;~~nt_:_ .. :6c/Hs s~o~: :· ·: .·· ··, ·.- _,:._-' '.. :::: ,·:) •. r~~,Tes~: 
Parameter Result Det. Limit Units 

.- .. :_·. :.:::·:· ... · ·-~: ~ . ~~~~~·:::::::.::::::::.: ACENAPHTHENE 
AN.TH .. RA.CENE .................... _. ........ . ..... . 

' :· ... · .. :::::-::.:::::: .. :.::::-:"::·::::::.:.::.::: .. _._ ..... _ .... : ... · .· ... : 

** 44 
·**:.lo .-:.:: .. · 

.. _0. 33 mg/~~ ........ · .. .. 
: :- 0~33 m · k' :-::.::::::::-:: .. :: 

BENZ{A)ANTHRACENE . 
BENZO A PYREN[.-· .. :·: -:-:. ~:~4 ·:.:: ·.·.·-: :.-_. .. : .. 

Page (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8118589 

2-FLUOROPHENOL 50 
-·PHENO l.:os_:::/::}:}.:.:::::·:::::::-::: :-._:<.::::.:: ::- ://:<:}:::::: :·- :::-::::::::·:::-}::·:: ::::::::::::;::::\:::::::::::::_:_:::\:::::::::.::::}::\:{::::::::::::·,_}}.:. -, .· :- 6t::::::::;::::::::::.::::::::::·:::::::::::::::;::::::.::::"_:··:· ::: __ 

NITROBENZENE-OS * 142 
.2::::f[UOROBIPHENYL:}·:.\\:::.:::::;:::_::::.::::::::::··-::::_::-;::::>;::::;:::::·:::_:::<::::::::::::\._: __ ::_:::·:::_._-:::··::·.-._ .: ·. :}.04_>::::_--
2 4,6- TRIBROMOPHENOL 99 . 
TERPHENYL~:Di4::::::::·:::.:>::::::::}:::::::::::_:·:::::::::::::::::::-.::::::::::::\:::.).:::::::.::::.::::::::::::::::·::}::::::::\:::.:;::::::<_:::::;::::::::.::::::::::.;::::;:::::.<:.::.: ::to-3\:::}:::::::::.::::::::::::::::::·::::::.;.{:::_:::::::::::_:::::.:::::;:::::::;: ::·:::::::::::·-.:: . .-.·.· .. 

Note: * - Sample reanalyzed with no improvement in surrogate recovery. Results 
should be regarded as estimates. 

** - Results taken from 1:10 dilution {G83445.c) Run on 12/29/92 

* See Note for Parameter 
** See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16791. 

Sample Corrments 

This Certificate shall not be reproduced, except in full, 
without the written approval of the Jab. 

% Rec 
·:%-:>:!teE:~:::::::::::::;::::::::: 
% Rec 

::% ·::·.Rec·::::::::.:::::{::::::::_: 

. ~:::_~~2:::':::::::::::::::::: 

Quality Assurance Officer: ckw~~k O'nB ~ Page 3 (last page) 
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C E R T I F I C A T E 0 F A N A l Y S I S 
r-" 

Service Location 
HERITAGE LABORATORIES, INC. 
4132 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: SS-9 
LOG #: 10790 

Parameter 
INITIAL WEIGHT OR VOLUME 
F:INAC-:::WEIGHT:::·oR··::voLUMt::::::·. :- · 

COPPER 

Parameter 
INITIAL WEIGHT OR VOLUME 
F I NAUJ4EI GHT:·::oR·: VOLUME:> :. · · · · ···· · 

Received 
15-DEC-92 

Complete 

04-JAN-93 
. Printed 

05-JAN-93 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Result 

Result 
2.09 

.. ····· .50·::-": ... 

I Lab ID Project 
2024 Bl18674 

PO Number 

530-06-506 
Sampled 

14-DEC-92 09:00 

Det. Limit Units 
Grams 

·:me:::::::::::.:'::::::::::::::::::: 

Det. Limit Units 
Grams 

·mu::::::::;:::::::\:::::::::::::;:::::::· 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 
ARSENIC.':GFAA ... SW846~706Q'. · ·.··.<· :· ·· ... , .. .. : • .... . : · .· ..... .: .. 

Analyst':'·H.-;.KRASKA·.:·.•. · ··. · ... .' :. ·.':.·· Arialys.1 s. Date:' • IB;DEc-92 ·. Iristrument: GFAA ·< ·. . . 
.··.i:pr-ifl':':i~f..A.II}~C'irhp! ritsft'On ::'of:•s/S/s:''sAM.PLrs./$wa4&::3oso:ip I3o ·j;o '· ·• •::-: ,:',: . • •. , .i:T'r• ·}:: i;;'••), .· ,. .:. 

Parameter Result 
ARSENIC BOL 

GC/MS\::$ONICATION'::EXTRACTlONrFOR/QRGANICS:="SW846.;3550'-:::. 
AnalY'stE(S/}.iittrAMs\.:,:''':: ,,:::':=:':=\::':=:: Ana1Ysh'.'oate:·ds:..orc.:gz : •· : •:.' .· '· ·., .. , ·•· ,. 

Parameter 
INITIAL WEIGHT OR VOLUME ...... ·E···· ...... . FINAL..VOLUM :···)<·:·.··:·· ·::: · .. . 

Parameter 

~~i~~K~I~~g:}:·:.:::::::::;::::::: .. : .. :::::::··::::··>·:::-•• _::.':·: ..• 
BENZ(A)ANTHRACENE 
BENZO ( .. A.·) ... P .. Y. R .. E.N ... E·•:• .. ::::·::::::: .:· .. :.··.:. 

.. ·::::::_··.:::··::::: 

BENZO(B) f~UQRJ\NTHENE .. 
BENZO K FLUORANTHENE~~ 

30.28 
1.0 .· 

Result 

Result 
*** 32 

. . :·*** 4Q·:: :: ... ·: : .·· 
*** 26 

... ~*.:9.0>. . .. . .. 
*** 15 
BDL... .::.:::··:· 

Page 

Det. Limit Units 
Grams 

:· 'rill' 

2 (continued on next page) 
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HERITAGE LABORATORIES, INC. lab Sample 10: 8118674 

2-FlUOROPHENOl 
PHENOlSDS:::::::::::;:;:::::::;:::::_:::_:;:;:: .. : ;:.:;:::::::::·::::::.:.:.;:;:;.::::::\}:.:_. 
NITROBENZENE-OS 66 
2 ;;,. rt lio Ro BI PH tNv rF:::::::·::::\\::::::::::·:::::::::::::::::::::·.·:::>/:i:::::::::;_:::\::-i:-\::::::\;:.v:;:::.::.::: .... ::. _,:_:.: .. :.::::\ .. / · . ·*. · ·1.rs: .:::.·-.: :-:::; -:<.,·. : ·.·. · · 
2,4,6-TRIBROMOPHENOL 100 
TERPHENYL:~-ol4'·:::::.:.::::::-.::-:.:·:.::. 107 ::· -:· ::- ..... :·:-:: · ::·>-.. :-:-:\·:.:· ... ·· -· ......... . 

Note: * - Sample reanalyzed with no improvement in surrogate recovery. Results 
should be regarded as estimates. 

** - Result taken from 1:5 dilution (GB3429.c) Run on 12/28/92 
*** - Result taken from 1:20 dilution {GB446.c) Run on 12/29/92 

* See Note for Parameter 
** See Note for Parameter 
*** See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 17170. 

Sample Comnents 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

% Rec 
::%::::Rec{::;:::::_:\::::::::: 
% Rec 

··%-::R·ec:-:?::::::.z:: 
% Rec 
%:'Rec:· __ :.: 

Quality Assurance Officer: ckLb4tA. CIDG ::::Tvi.vvnc..._ Page 3 (last page) 



- - --- -- - --· ~ -- -·· -· --· -·· -- --- -· -- -. - -
r Ul:oi'I'A/JC\ TO ENSURE HRERITAGLEG LABORATQR,ES,ETINC.CN JIHC ruHM 

OIJBII/IUIJ 41 4132 POMPANO ROAD 
~ .....- "! CHARLOTTE, N.C. 28216 (704) 393-1853 

16791 

Co. Name: cT~ :t'V\c . . Analyses Requested Report To: 
(Note special detection limits or methods) Co: E-\6.- "'' Project Name: SWP- Lu ~ \ a: 

w 

p·,f 
Add; 1~<..~::;- 'PI ~.,.,.,l'\ t.-. t""'J.,~,.J_., ee-l 

Quote No.: PO No.: 530 ··0~- f:f){r, § LL rl't 1\o ~c)r ~ < ~;.\ e. ~ I r!:''vtl"'\,....\. r..~ OC::::. ~ ?c'UY72..-
J "w 

" ENVIRONMENTAL PROGRAM: 

iii 
s~ ~e ~\{ ~",,_ ~ L f-'\.s ~ Attn: ~rea 'K~~ 

Phone: m ~- r:t ~?- (p ?..--I(..) 
CWA NPDES lWP SLUDGE 

g v: Accelerated Turnaround Requested 
RCRA MW sw DISPOSAL . 

-t 
(Subject to Additional Charge) 

~ . ~ 
Result Request by: I I SDWA CERCLNSUPERFUND OTHER Q) 

3 c ·;a 

~ 
Mo Day Yr (!J c J Sampled by: ;; 0 (Date must be Accepted and Approved by Lab.) 

0 u 

Q a. .0 
0 

{f) EMS Sample E C'3 ci 
lD: Date: Time: 0 .... 

Sample Description: z - Remarks: Sample No. u (!) 

SS·t ldq/U r\l:oo I 'X Swf.-7LLl,.~ ltY7~.:J. S,.\ 1'3 lot 7!/t~f~'S 

s~-2. ll'l:45 \ {) ry <;<"2, {Ju.t<. +t"\ ra \n S'< b- "5? "gf/Bj 

5S·-~ lls:IS ! \hl7~4 SS-C\ S' <\-to ~ ss 1-- \ ~ fiiBSt 
lr-· . <.t 156 .. iltAOC \ o?~.c; w l l \ h-e I"" t'\ \ ~ ~ ( _J l' I ,.t ~tt65'D' 
ss--~ 11'7::C 'o?gl.P I..-"\ - \2.-14-q7 -gJ10~-:f 

1<:.<; -(,.., llg:l5" \Cl7t7."7 -rhc...v L,..>\ \ l ·~ r,.... d 4 ~ 'X' 'B II e60 
~<~- ') ' II lk~'.BU I~ r D '7t:t~ I'V "'I/ I~ v .I/ l+o ~rv\~ ~ht' ·""""' ~ Y\ '""' ... A "K{(i 
~.-q IN \2-t~--q£.- ~ rr 
~ ... ~.fl SS- \~ ~n J. SS-\ \ a.t· ~ 
l~AD \ i ' b~ ~\.-\\ol"'e.o.\ 5,.n ... 11\,.,,-\\.- Ia-\-
~-11\ I ~~~ J~.Ao \l~~..;_· ~<. ' tvev 1 0\A )-

Sd--.Pl'- .evt-+, (o~(( 
ifl'"'"'""' bf. (SloM'iir::Jt Date fTime Received by: (Signature) Relinquished by: (Signature) Date ITime Received by: (Signature) 

.\JI .~. V2/JD!<TJ If.'~ I 
...,_ i)IO_!ll!l..J._. . l/11\. 

Relinq~hed ~:(Signature) u 1 1 Date fTime Received by: (Signature) Relinquished by: (Signature) Date/Time Received by: (Signature) 

I /1 I 
Relinquished by: (Signature) 

;z/1~;_7;'ao~ ' rJj[J~2J 
Remarlts: 

Distribution: Original and yenow a~ples accompany ~=to laboratoty; 
Pink copy retained by client; Yenow copy retu o client. 



jP ' ~ TO ENSURE PROPER HANDLING OF SAMPLES PLEASE COMPLETE THIS ENTIRE FORM 

U£'Dlf'4fif -l HERITAGE LABORATORIES, INC. . 
llJJnJ J/IU/J, 4132 POMPANO ROAD· . · 

~ o& CHARLOTTE, N.C. 28216 (704) 393-1853 

17170 

Co. Name: E-, ·E, l:.nc... Analyses Requested Report To: 
(Note special detection limits or methods) Co: t;Tt" ll"'r 

Project Name: swP~ w I a: w 

D \' ~v ( 1- Add: \ 4c.\ <;" ·p \ ~ h G hc.Arc.~ ~ 

5 
~ 

m """ ) ,-~ - -,~,"~"'~' s~ 'Z.C\()'72. Quote No.:~ 11 ~ '.)9' c, Po No.:s3o-o~-5o~ 
!:>--' .:..:.ui t.\~ 

~ .... L;, ·~ ~ 

De \C. ENVIRONMENTAL PROGRAM: ·5 CJ Attn: (-.rr!'-"• \{'u,.rl-'t.__ cue 

II 
Phone: 'ilt">,> .. q_,f"'J-{o7.J70 

CWA NPDES IWP SLUDGE 
Accelerated Turnaround Requested 

RCRA MW sw DISPOSAL ~ (Subject to Additional Charge) 

!!! 

I~ Result Request by: I I SDWA CERCLNSUPERFUND OTHER ~~ C1) : c: 
'iii Mo Day Yr 

Sampled by: g E 

~ 
(Date must be Accepted and Approved by Lab.) 8 .-b 

0. .g 0 
~ EMS Sample E 0 ::> 10: Date: Time: 0 ~ Sample Description: z \I) Remarks: Sample No. u (!) 

ss-~. laJJ.Iqt 1'7:3£ )( ISwf-l:c~:!:t \d7l69 ~l)\' '1 J .t:",nl1 \ <a~o\e.~ 4-c IBttFJ11-J 
l.;c,-<\ lq~M 

..... to'7qo , • l<;t1'W'\n\ ~ '-e.~ t:.o\\~~cr lt!!lfJ&# 
l~t:;.-t(') 19:45' I() ryq I ("\ n bJ C( I~ "2. l~!fJt15' 
lss-1 \ \ II 1Jo:3c ' ,..., rr q.:J. . I' !' 'II 

• 1~&,;~ I\. II 'LI I' ~ 

t 

i 
_l 

~ ~:::·k--(~ 
Date/Time Received by: (Signature) Relinquished by: (Signature) Date /Time Received by: (Signature) 

c 'Y,/rzJ I~ :1~ I 
Aelinquisllhd ~gnature) D Date/Time Received by: (Signature) Relinquished by: (Signature) Date/Time Received by: (Signature) 

;::-~~ 1-zfr/fz..l I 2-o:J . ~~~ I 
Relinquished by: (Signature) Date/Time Received lor Lab by: (Signature) Remarlts: 

I 
Distribution: Original and yellow ooples accompany sample to laboratory: 

Pink copy retained by cnent: Yencw copy returned to cnenl -



--------------------
seml•volatiles 
Acenaphthene 
Anthracene 
Benz(A)Anthracene 
Benzo(A)Pyrene 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
BisC2·Chtoroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chlorophenol 
Chrysene 
Dibenz(A,H)Anthracene 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
Fluoranthene 
Indeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5-Trlchlorophenol 
2,4,6-Trichlorophenol 

Heritage Laboratories, Inc •· Parameter Summary Report 
S~P ~ilmington Project 

SS·1 ss-2 ss-3 
8118583 8118584 8118585 
09·DEC·92 09·DEC·92 09·DEC·92 

CAS Nurber Result DL Units Result Dl Units Result Dl Units 
83·32-c; 0.51 0.33mg/k~ BDL 0.33mg/kg BDL 0.33mg/k~ 

120·12·7 BDL 0.33mg/kE BDL 0.33mg/kg BDL 0.33mg/k~ 
56·55·3 1.1 0.33mg/k~ 0.54 0.33mg/lcg SOL 0.33mg/kt 
50·32-l! 0.42 o.33mg/ks BDL 0.33mg/kg BOL 0.33mg/kt 

205·99-C! BOL 0.33mg/k~ 0.75 0.33mg/kg BOL 0.33mg/kt 
207·08·9 1.5 0.33mg/k~ BOL 0.33mg/kg BDL 0.33mg/k~ 
111·44·4 SOL 0.33mg/kt BDL 0.33mg/lcg BOL 0.33mg/kt 
86·74-S SOL 0.33mg/k~ BDL 0.33mg/lcg BOL 0.33mg/kt 
59·50·1 BOL 0.33mg/ks BDL 0.33mg/lcg ·soL 0.33mg/kt 
95·57-S BDL 0.33mg/kt BDL 0.33mg/lcg BOL o.33mg/ks 

218·01·9 1.1 0.33mg/lct 0.53 0.33mg/lcg BDL 0.33mg/kt 
53·70·3 BDL 0.33mg/lc~ BDL 0.33mg/lcg BDL 0.33mg/~E 

105·67·9 BOL 0.33mg/kt BDL 0.33mgJkg BOL 0.33mg/lct 
25550·58-i' BOL 1.6mg/ks BOL 1.6mg/kg BDL 1.6mg/k~ 

206·44·0 3.8 0.33mg/k~ 0.87 0.33mgJkg BOL 0.33mg/kt 
193·39·5 BOL 0.33mg/kE BOL 0.33mg/kg BOL 0.33mg/kE 
91·20·3 SOL 0.33mg/kE BDL 0.33mg/kg SOL 0.33mg/k5 
87·86·5 BDL 1.6mg/k~ BDL 1.6mg/kg BOL 1.6mg/lc~ 
85·01-S 1.5 0.33mg/kE 0.56 0.33mg/kg BOL 0.33mg/k~ 

108·95·2 SOL o.33mg/ks BOL 0.33mg/kg BOL 0.33mg/k~ 
25167·83·3 BOL o.33mg/ks BDL 0.33mg/kg BDL 0.33mg/k~ 

95·95·4 BDL 0.33mg/k~ BDL 0.33mg/lcg BDL 0.33mg/k~ 
88·06-, BDL 0.33mg/kt BDL 0.33mg/lcg BDL 0.33mg/kt 

SS·4 
8118586 
09·DEC•92 
Result 

0.59 
BDL 

1.1 
2.0 

BOL 
4.9 

BDL 
BOL 
BDL 
BDL 

1.6 
3.7 

BOL 
BDL 

1.8 
2.0 

BOL 
BOL 
BOL 
BOL 
BOL 
BDL 
BDL 

.. .. * Note: Thts IS a summary report. Please see the Certlftcate of Analysts for more tnformatton. OL = Detectton L1m1t 

Page 

ss-5 
8118587 
09·DEC·92 

DL Unit~ Result DL Units 
0.33mg/k~ 4.4 0.33mg/kg 
0.33mg/kg *45 0.33mg/lcg 
0.33mg/kg 5.8 0.33mg/kg 
0.33mg/kg 3.1 0.33mg/kg 
0.33mg/kg BOL 0.33mg/lcg 
0.33mg/kg 3.8 0.33mg/kg 
0.33mg/kg BOL 0.33mg/kg 
0.33mg/kg *18 0.33mg/lcg 
0.33mg/k~ BOL 0.33mg/kg 
0.33mg/k~ BDL 0.33mg/lcg 
0.33mg/k~ 4.5 0.33mg/lcg 
0.33mg/k~ BOL 0.33mg/lcg 
0.33mg/kg BOL 0.33mg/lcg 

1.6mg/kg BOL 1.6mg/kg 
0.33mg/lcg *38 0.33mg/kg 
0.33mg/lcg 0.67 0.33mg/kg 
0.33mg/kg 1.8 0.33mg/lcg 

1.6mg/kg BOL 1.6mg/lcg 
0.33mg/kg *42 0.33mg/kg 
0.33mg/kg BOL 0.33mg/kg 
0.33mg/lcg BOL 0.33mg/lcg 
0.33mg/kg BOL 0.33mg/lcg 
0.33mg/kg BDL 0.33mg/kg 
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SITE-SPECIFIC GROUND WATER SAMPLE LIST 
SOUTHERN WOOD PffiDMONT FACILITY 

WILNUNGTON,NORTHCAROLINA 

Arsenic 
Copper 

METALS 

SEMI-VOLA TILES 

Acenaphthene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Bis(2-chloroethyl)ether 
4-chloro-3-methylphenol 
Chrysene 
2,4-dimethylphenol 
Fluoranthene 
Naphthalene 
Phenanthrene 
Tetrachlorophenol 
2,4,6-trichlorophenol 

Benzene 
Bromomethane 
Chlorobenzene 
2-chloroethylvinylether 
Chloromethane 
Dibromochloromethane 
Dichlorodifluoromethane 
1 ,2-dichloroethane 
Dichloromethane 
Ethyl benzene 
M/P-Xylene 
0-Xylene 
Toluene 
1,1,1-trichloroethane 
Trichloroethene 

VOLATILES 

Chromium 
Lead 

Anthracene 
Benzo(a)pyrene 
Benzo(k)fluoranthene 
Carbazole 
2-chlorophenol 
Dibenzo(a,h)anthracene 
2,4-dinitrophenol 
Indeno(1 ,2,3-cd)pyrene 
Pentachlorophenol 
Phenol 
2,4,5-trichlorophenol 

Bromodichloromethane 
Carbon Tetrachloride 
Chloroethane 
Chloroform 

. Cis-1 ,3-dichloropropene 
1 ,2-dibromomethane (Edb) 
1, 1-dichloroethane 
1,1-dichloroethene 
1 ,2-dichloropropane 
Fluorotrichlorornethane 
Methyl-T-Butyl Ether (Mtbe) 
1, 1 ,2,2-tetrachloroethane 
Trans-1 ,2-dichloroethene 
1,1,2-trichloroethane 
Vinyl Chloride . 
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- - - --- - -- ..._ -- -- -- - - --· -·· -- - -· -
GROUNDWATERS~LES~Y 

SOUTHERN WOOD PIEDMONT FACILITY - WILMINGTON, NORTH CAROLINA 

DISSOLVED METALS (rng/L) TOTAL SEMI· TOfAL TOfAL VOLATILE ORGANICS TOTAL 
SAMPLB VOLATILB VOLATILE CORRECTED FOR ORGANICS 
NUMBER ARSENIC CHROMIUM COPPER LEAD ORGANICS 

(mg/L) 
ORGANICS DICHLOROMETHANE" (mg/L) 

(mg/L) (mg/L) 

MW-6 ND ND ND ND ND ND ND ND 

MW-7 ND ND ND ND ND ND ND ND 

MW-8 ND ND ND ND ND 0.002 0.002 ND 

MW-8A ND ND ND ND ND 0.002 ND 0.002 

MW-9 ND ND ND ND ND ND ND ND 

MW·IO ND ND ND ND ND ND . ND ND 

' 
MW-IIA ND ND ND ND 0.18 0.018 NO 0.198 

MW·I3 NO NO NO ND 7.91 0.220 NO 8.130 

MW·I4 ND NO ND ND 8.15 0.223 ND 8.973 

MW·l5 0.023 NO ND ND 0.25 0.022 NO 0.272 

MW·I6 ND ND ND NO ND 0.001 0.001 NO 

MW·17 0.0051 ND ND ND 0.17 0.052 0.003 0.219 

MW-18 ND ND ND ND ND 0.002 0.002 ND 

MW-19 ND ND ND NO 0.66 0.024 ND 0.684 

MW-19A ND ND ND ND NO 0.001 ND 0.001 

MW·20 ND ND ND ND 0.102 ND ND 0.102 

MW-21 ND ND ND ND ND 0.001 ND 0.001 

MW·22 0.013 ND ND ND 13.23 0.130 0.002 13.358 

MW-23 NO NO ND ND NO 0.003 0.003 ND 

MW-24 NO ND ND NO 0.16 0.005 ND o.oos 
MW-25 NO ND ND ND 0.71 NO ND 0.71 

ND Below Laboratory Detection Umit 
Dichloromethano waa detected in the groundwater aample1 analyzed. Bccau.e dichlom"methane is u.ed as the solvent in the extraction proceu~ it is SUipect, in that it may have been 
introduced to the groundwater in the laboratory. 

-
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GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE- METALS 
SOUTHERN WOOD PIEDMONT FACILITY-WILMINGTON, NORm CAROLINA 

MW-4 _M\11·10 

METALS ... ll" DL r 

An=lo ND ND 'I ND 

Cllrc:mhm ND ND 
::,::·:·:,···· 

0.014 

~ ND ND /'P~r=: ND 

l..eod ND ND =:• ... ·.·. . 0.00117 

MW·I9A MW·ll 

METALS DL ... ... DL R• .... DL DL rt.• ... DL 

ND :=:gjj:::; I 0.033 0.013 :=::::::=::::=: ND ND ;':)M;i)::;: 0.0064 ND ND O.QQ$ 
··::::,: 

0,028 

R•s Tcxal Mcl&lo Labontory Aaolydcd Reoult 
R•s DIMohod Meta!o Labonlcrf Aaolydcd ltaull 
DLI Labonlcr7 Doloctlcll Umll 
NdO: Tho Labonlolr Anll)1lco1 Raullo ml Doloolklll Umlta ..., Ia m&IL 

-~- -

DL R• R .. DL 

0.012 ND -~ 

ND :R 
::::;:::::::=::::;::: 

: ~-··~· 



- - - -· -- -· -- -- -· -· --· -- -- •.. -· -- --~ - -
GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE- SEMI-VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY - WILMINGTON, NORTH CAROLINA 

SEMI-VOLATiLEs R" 

Acenaphthene ND 

Anthracene ND 

Benz(a)Anthracene ND 

ND 

ND 

Benzo{lc)Fiuorantheno ND 

Bia{2-Cbloroethyi)Eilier ND 

Carbazole . ND 

4-Chloro-3-Methylphenol ND 

Pentachlorophenol 

Phenanthrene 

Phenol 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

R": Laboratory Analytical Result 

ND 

NO 

NO 

ND 

NO 

ND 

NO 

NO 

NO 

ND 

ND 

NO 

ND 

ND 

MW-7 

OL: Laboratory Detection Umit 
Note: Tho Laboratory Analytical Reaulta and Detection Umita are in· mgiL. 

MW-8 MW-8A MW-9 MW-10 MW-llA 



- - -- -- -- ... -.. --· -- -- -- -- .... --- -· --· --- - -
GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE- ·sEMI-VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY -WILMINGTON, NORm CAROLINA 

MW-13 MW-14 MW-lS MW-16 MW-17 MW-18 

SEMI-VOLA riLEs R." DL R" R" DL . R" R" DL R" DL R." 

Acenaphtheno 1.10 

Anthracene 0.26 

0.12 

0.04 

0.08 

ND 

ND 

0.32 

ND 

ND 

Chrysene 0.10 

Dibenz(a,h)Anthracene ND 

O.ol 

ND 

0.76 

0.02 

3.50 

ND 

1.60 

ND 

ND 

ND 

2,4,6-Trichlorophenol ND 

R": Laboratory Analytical Result 
DL: Laboratory Detection Umit 
Note: The Laboratory Analytical Re111lta and Detection Umita are ln mg!L. 

MW-19 

DL 



.. .,-. -~ ... -' ... -.. -- -~ -· •.. -·· -- -- -- -- -""] -~- .; 

GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE- SEMI-VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY - WILMINGTON, NORTH CAROLINA 

MW-19A 

SEMI-VOLATILES R* 

Acenaphtheno ND 

Anthracene ND 

Benz(a)Anthracene ND 

Carbazole 

2-chlorophenol 

Dibenz(a,h)Anthraceno 

2,4-Dimethylphenol 

Fluorantheno 

Naphthalene 

Pentachlorophenol 

Phenanthrene 

Phenol 

2,4,5-Trlchlorophenol 

2,4,6-Trlchlorophenol 

R*: Laboratory Analytical Result 
DL: Laboratory Detection Umit 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Note: 'Ibo Laboratory Analytical Resulta and Detection Umir. arc in mg!L. 

MW-21 MW-22 MW-23 MW-24 MW-25 

'· 

-



- - -· -·· --- -~ .... -·· -·· -··· -··· -- -- -·· -·· -~ -~ -
VOLATILES 

Jl•l 
DLI Labcnlcoy Do!ocllara Llmll 

GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE-VOLATll.ES 
SOUTHERN WOOD PIEDMONT FACILITY· Wll.MINGTON, NORm CAROLINA 

1'10401 n. Labcnlcoy Aml)'tlcallt<wlll ...s Do!ocllara Umlta ... Ill Jll&/l.. 

-



-~ -- -- -·· -- -- -- -- -·· --- -·- -~ --· -- -- -· --, -
VOlATILES 

B~ 

B~ 

1,1,2,Z-T~ 

Toluoao 

ll': 
DL: l.al>cnlco7 Doloctlas lJaJII 

GROUNDWATER SAMPLE PARAMETER SUMMARY TABL~VOLATILES 
SOUTHERN WOOD PIEDMONT FACIT..ITY ~WILMINGTON, NORm CAROLINA 

MW-14 MW-U MW·US 

l'lcoo: n. Loboro""" AnoMleol Rooulla Old n.....""' I .lmlto • .., "' -" 

-



- -- -~ -· l . .; .. 

VOL\ TILES 

1,1 

1,1,2-T~ 

.R': 
DL: ~ o-.bl Lbll 

-- ~ -· 
GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE-VOLATILES 

SOliTHERN WOOD PmDMONT FACILITY-WILMINGTON, NORm CAROLINA 

MW·21 

.R' DL 

NO 

NO 

No~o: n. tat.n~my Aalytlcol ~ onl o.-r..r l..lml,. ""' "'-11 

-
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-----
ETE, INC. 

-- ~ - ... -~ ~ 

,_. -- ... -
PO Box 1867 
1445 Pisgah Church Rd. 
Lexington, SC 29072 
(803) 957-6270 

SITE NAME/CITY/COUNTY: ..l:S:...:.WP~--W=ilr~ru·!!:.ng~to~n~-----------

SAMPLED BY: Massey & Kuntz WEA TilER: Overcast 55° to 85° 

AQUEOUS SAMPLE 
COLLECTION 
SUMMARY SHEET 

PROJECT NUMBER: -~53~0~-06~·~50~3:.....----------

SAMPLE TYPE: _.G::::.ro....,u::!.!n::::.dw~a=te::!.r ________ _ 

SAMPLING METHOD: .J.D:::..::ed~i~ca~ted~Ba:a:.:..:ile::!.r _______ _ SPLITS/SPIKES/DUPLICATES:------------------

SAMPLING CONTAINERS: (NUMBERISIZEffYPE) 2/1 Ll AG; 3/40m1/G; 2/500m1/P REASON FOR SAMPLING: .J.P~h=ase~II~A:!.:::!sses=::s~m!=:len'-!,!.t _____ _ 

PARAMETERS REQUESTED: SV. VOC, and Metals LAB PERFORMING ANALYSIS: Heritage EMS Labs RESPIRATORY PROTECITON: None 

(fOC) (fOC) (Gal) 
SAMPLE WELL WATER PURGE SAMPLE VOLUME (OC) (uMbos) 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE PURGED TEMP. COND. 1ili REMARKS 

MW-6 10-15-92 15:20 21.71 2.55 Bailer S.T. Tan 4.83 22 750 6.2 
' 

4.83 22 1120 6.1 

4.83 22 1220 5.1 

MW-7 10-15-92 13:55 21.43 3.66 • S.T. Brown 2.90 22 630 5.7 

2.90 23 >2000 5.8 Dry 1.25 Volumes 

2.90 22 >2000 6.2 

MW-8 10-15-92 12:15 21.69 4.22 • T. Brown 2.85 21 450 5.2 

2.85 21 450 5.1 Dry 1.5 Volumes 

2.85 21 530 5.1 



---- -·· --··· ---· --· - .... --··· -··· -~- -. -··· -.. , --·-. -- --~- -
(TO C) (TO C) (Gal) 

SAMPLE WELL WATER PURGE SAMPLE VOLUME (OC) (uMbos) 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE fURGED TEMP. COND. J!H REMARKS 

MW-8A 10-15-92 12:55 33.06 3.43 Bailer Clear 4.83 21 420 5.9 

4.83 22 400 5.9 

4.83 21 470 5.9 

MW-9 10-15-92 11:15 21.45 3.82 w T. Brown 2.87 21 360 5.8 

2.87 20 440 5.1 Dry 2 Volumes 

2.87 21 440 5.7 

MW-10 10-14-92 13:00 14.00 4.56 w S.T. Gray 1.54 26 1060 6.9 

1.54 24 520 6.9 

1.54 24 520 6.9 

MW-11 10-16-92 07:10 14.12 5.19 No Sample Collected 

0.02 Feet Heavy Product 

MW-12 10-16-92 07:25 14.47 5.46 No Sample Collected 

Trace Heavy Product 

MW-13 10-15-92 16:15 14.10 4.49 w T. Brown 1.57 22 1120 6.1 Sheen on Sample 

1.57 22 1110 6.2 Diesel & Creosote Odor 

1.57 22 1040 6.1 

MW-14 ·10-16-92 8:30 18.61 4.00 w V.T. Brown 2.38 19 >2000 6.4 
' 

Trace Heavy Product 

2.38 20 >2000 6.2 Sheen on Sample 

2.38 20 >2000 6.1 



-
(TO C) (TO C) (Gal) 

SAMPLE WELL WATER PURGE SAMPLE VOLUME ("C) (uMhos) 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE PURGED TEMP. COND. Iili REMARKS 

MW-1S 10-15-92 17:10 13.90 4.SO Bailer T. Brown 1.53 23 830 6.6 Very Slight Diesel Odor 

l.S3 23 1104 6.1 

l.S3 23 >2000 6.0 

MW-16 10-14-92 1S:10 13.97 S.04 .. S.T. Gray 1.46 26 1S20 6.6 Sheen on Sample 

1.46 25 13SO 6.6 Diesel Odor 

1.46 25 13SO 6.6 

MW-17 10-14-92 16:00 14.43 4.99 .. S.T. Gray l.S4 24 1320 6.6 Sheen on Sample 

1.54 23 1220 6.6 Diesel Odor 

1.54 23 1220 6.6 

MW-18 10-1S-92 14:4S 13.48 4.14 .. S.T. Brown l.S2 24 >2000 s.o 
l.S2 23 >2000 6.0 

1.S2 22 >2000 6.1 

MW-19 10-16-92 10:40 IS.l2 2.92 .. S.T. Tan 1.98 23 lOS 6.0 Slight Creosote Odor 

1.98 23 100 6.S 

1.98 23 lOS 6.4 

MW-19A 10-16-92 ll:IS 33.27 2.91 .. S.T. 4.94 21 1SO 6.8 

4.94 21 90 6.9 

4.94 20 100 6.9 

MW-20 10-16-92 12:20 14.S7 2.80 .. S.T. 1.91 23 240 5.9 

1.91 23 23S S.8 

1.91 23 23S S.9 



-.,.., ___ , -~ 
q """ I '· --·· --.. -J....,., --- . -"···- .. ---- --- . - -. --""'- -

(TO C) (TO C) (Gal) 
SAMPLE WELL WATER PURGE SAMPLE VOLUME ("C) (uMbos) 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE PURGED TEMP. COND. Iili REMARKS 

MW-21 10-16-92 12:50 8.96 3.22 Bailer S.T. 0.94 22 290 6.7 

0.94 22 280 6.2 

0.94 22 280 6.9 

MW-22 10-13-92 13:40 13.00 3.02 " S.T. Brown 1.63 23 500 6.4 Sheen on Sample 

1.63 24 470 6.7 Bailer Stained 

.. 1.63 24 470 6.7 

MW-23 10-13-92 14:15 11.00 4.56 " S.T. Rust 1.41 23 1440 6.4 

1.41 22 1760 6.5 

1.41 22 1760 6.5 

MW-24 10-16-92 7:50 13.81 3.48 .. V.T. Brown 1.68 19 >2000 .6.6 Slight Creosote Odor 

1.68 20 >2000 6.0 

1.68 19 >2000 6.3 

MW-25 10-16-92 8:30 15.23 1.63 .. V.T. Brown 2.21 19 >2000 6.4 

2.21 19 >2000 6.0 Dry 1 Volume 

2.21 

MW-26 10-16-92 10:05 20.05 4.01 " 0.29 Feet Heavy Product 

No Sample Collected 

MW-llA 10-16-92 6:20 36.17 3.89 .. S.T. 5.26 21 830 6.2 Slight Creosote pdor 

5.26 19 140 5.2 

5.26 19 85 4.9 
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I ~If} I 11 n_J /!Jc(f/{ 5~ilJfJ(J tftj- ~ ® 

I 
t"~ CASE SUMMARY 

~-
Client: Southern Wood Piedmont Date: 11/24/92 

•' Project: Wilmington 

I SWP SAMPLE ID HERITAGE SAMPLE NUMBER DATE SAMPLED . 

I MW-22 81175n 10/13/92 
MW-23 8117578 10/13/92 . MW-10 8117579 10/14/92 

' MW-16 B117580 10/14/92 

I MW-17 8117581 10/14/92 
AELD 81J\NK B117582 10/14/92 

1-
SS-1 8117583 10/13/92 
SS-2 B117584 10/13/92 
SS-3 B117585 10/13/92 

, . SS-4 B117586 10/13/92 

I SS-5 8117587 10/13/92 
SS-6 B117588 10/13/92 
SS-7 B117589 10/13/92 

~ SS-8 I 8117590 10/13/92 

I SS-9 B117591 10/12/92 
TRIP BIJ\NK B117592 10/14/92 

I 
MW-9 B117598 10/15/92 
MW-8 8117599 10/15/92 
MW-BA 8117600 10/15/92 
MW-7 B117601 10/15/92 

I· MW-18 B117602 10/15/92 
MW-6 8117603 10/15/92 

I 
MW-13 8117604 10/15/92 
MW-15 B117605 10/15/92 
FIELD 81J\NK 8117606 10/15/92 
TRIP 81J\NK B117607 10/15/92 

r· 
1 .. MW-11A 8117638 10/16/92 

MW-24 8117639 10/16/92 

r 
MW-14 8117640 10/16/92 

1- MW-25 B117641 10/16/92 
MW-19 B117642 10/16/92 
MW-19A 8117643 10/16/92 
MW-20 8117644 10/16/92 

I MW-21 B117645 10/16/92 
AELD J3U\NK 8117646 10/16/92 

I 
TRIP 81J\NK 8117647 1C5/16/92 

~~~~UW!r@ page 1 of 2 

I i NOV 2 51992 

I ENVIRONMENTAL Arrnl.,S 

I 
@ Recycled Paper 
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Client: 
Project: 

Southern Wood Piedmont 
Wilmington 

. Date: 11/24/92 

8117583 -> 8117591 SWB46-8021 

All Seml-volatnes SW84&8270 

All Semi-volatiles SWB46-8270 

8117580, 8117581, SW846-8270 
8117639, 8117640, 
8117641, 8117644 

8117598 -> 8117604, SW846-8270 
8117639 -> 8117641, 
8117643 -> 8117645, 
81175n MS SD 

8117643 -> 8117646 SW84&8270 

Michele E. Sakwa 
Laboratory Director 

CASE NARRATIVE 

Method · 8021 for sons requires heated purge and trap 
conditions. The samples were analyzed using ambient purge 
conditions. This Is a deviation of the method. A method 
detection limit study supports the ambient purge conditions. 
Rep 0 represents the original analysis without heated purge 
and trap, analyzed within holding time. Rep 1 represents the 
heated and run outside of hOlding time. 

The target compound tetrachlorophenol was not present In 
the calibration mixture. Response of this compound was 
checked by a mld..Jevel calibration check standard. No 
tetrachl was found In 

The relative percent differences show three outliers for the 
matrix splkefsplke dup of sample 8117579. The analytical 
system was In control, as displayed by the Laboratory 
Control Sample (LCS), which passed QC criteria (also 
extracted In the ahalytlcal batch). 
81175n MS /MSD -recoveries for acenaphthene and pyrene 
are out of control due to high amounts of these compounds 
In the sample. Recovery for 4-nitrophenol was 0%. The LCS 

In the same run was In-control for this compound. 

The samples showed surrogate recoveries of Jess than 10%. 
The extracts were re-analyzed, with no Improvement In 
recovery. Samples were not re-extracted, as required by the 
Heritage Comprehensive Quality Assurance Plan (ComQAP). 
Matrix Interference was confirmed when slmDiar problems 
were found during the of the 

During the extraction process, a considerable amount of 
emulsion formed. Technologies specified by EPA methods 
were used to enhance extraction efficiency, with little 

Surrogate recovery for 2-fluoroblphenyl In the extracted 
blank was 40%. This recovery Is outside of the control limits. 

Helmuth M.B. Janssen 
Quality Assurance Officer 

~~~~UWOC@ 
NOV 2 51992 

page 2of 2 
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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, 
4132 POMPANO ST. 

INC. 

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-6 
LOG II: 10668 

Received 
- 16-0CT-92 

Canplete 

10-NOV-92 
Printed 

24-NOV-92 

Bfll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 21.71, WL 2.55, COND. 750, PH 6.7 

Project I Lab ID 
1810 B117603 

PO Number 
530-06-501 

Sampled 
15-0CT-92 15!20 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117603 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117603 

. . . 
::::SURlm.GAT:E:::rRE.CO.YERY.i;:;~;:~~;:;:;:;:;::::~:;:;::~\i;:};:;:;~:;:;:;:;:;:;:;;:;:;:;~:;:;:;:;:;:;~:;:;:;:;~:;:;;;:;~:;:::;~:;:::;:;:::;:~;:;:::;:;::::;;:;:};:;:::;:;:::::::::::::;:} :;:;:;:;:::::::::;:;:;:::;::t::::::;:;:;:;:;:;:::;:;~:::::::~;:;:;:;:z:::::~:::.;;:;;:.:::At:.;;;:}i?<:::\~X}E;:;:;:;:;:;:::;:~?f:}:)~f.{{;:;;:5:m:::::;:;;;;:;;:;;:;:;{;' 

------------------------------------------------

Sample Conments 
BDL Below Detection Limit .. 

Sample chain of custody number 16490. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the Jab • . 

Page 4 (las~ page) 
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C E R T I F I C A T E 0 F A N A L Y S I S 

Servlce Locatton 
HERITAGE LABORATORIES, INC. 
4132 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-7 
lOG #: 10666 

Recetved 
16-0CT-92 

Canplete 
10-NOV-92 

Prtnted 
24-NOV-92 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Descrtptton 

FIELD INFORMATION: WD 21.43, WL 3.66, COND. 630, PH 5.70 

Project I Lab ID 
1810 Bl17601 

PO Humber 
530-06-501 

Sampled 
15-0CT-92 13:55 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Parameter 
ARSEN 

Page 2 {continued on next page) 
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Lab Sample ID: 8117601 
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HERITAGE LABORATORIES, INC. 

Sample Conments 
BDL Below Detection Limit · 

Sample chain of custody number 16490~ 

This Certificate sha11 not be: ·reproduced, except in fu11, 
without the written approval of the Jab •.. 

QualityAssurance Officer: ~ fb:lr3~ 

·-··-·-~---

Lab Sample ID: 8117601 

Page 4 (last page) 
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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. 
4132 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-8 
LOG II: 10664 

Received 
16-0CT-92 

Complete 

11-NOV-92 
Printed 

24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 21.69, WL 4.22, COND. 450, PH 5.2 

Project ~ Lab ID 
1810 8117599 

PO Humber 
530-06-501 

Sampled 
15-0CT-92 12:15 

Page 1 (continued on next· page) 
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HERITAGE LABORATORIES, INC. 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117599 
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HERITAGE LABORATORIES. INC. 

Sample Comnents 
BDL Below Detection Limit 

Sample chain of custody number 16490. 

This Certificate sha77 not be reproduced, except in fu11, 
without the written approval of the lab. 

Quality Assurance Officer: d-1P-~iM. ()n(b:::J;~ Page 4 (last page) 
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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. 
4132 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-8A 
LOG #: 10665 

Received 
16-0CT-92 

Canplete 

10-NOV-92 
Printed 

19-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 33.06, WL 3.43, COND. 420, PH 5.9 

Project l Lab 10 
1810 Bl17600 

PO Humber 
530-06-501 

Sampled 
15-0CT-92 12:55 

Page I (continued on next page) 
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Page 2 (continued on next:page) 
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lab Sample JD: 8117600 
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HERITAGE LABORATORIES, INC. 

••• ~ •• •.·•· " .... •t •• 

Sample Comnents 
BDL Below Detection Limit··· 

. ·~. 

Sample chain of custody nu~·ber 16490~ .:.> 
~ 

This Certificate sha71 not' be: reproduc~d~, except in fu11, 
without the written approval ·of the 1~b. 

Quality Assurance Officer: c:btlarvMAM fYY>p, T~ 

lab Sample ID: 8117600 
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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. 
4132 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-9 
LOG #: 10663 
FIELD INFORMATION: WD 21.45, 

Received 
16-0CT-92 

Complete 
10-NOV-92 

Printed 
24-NOV-92 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

WL 3.82, COND. 360, PH 5.8 

Project I lab ID 
1810 Bll7598 

PO Number 
530-06-501 

Sampled 
15-0CT -92 11:15 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117598 
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HERITAGE LABORATORIES, INC. 
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I 
I 
r., 

I 
' 

I 
I . 
I 

~ 

I 
I . 
I-
I 
I 
I 

HERITAGE LABORATORIES, INC. 

A11 3 VOA via1s contained bubbles. 

BDL Below Detection Limit 

Sample chain of custody number 16490. 

Sample Ccmnents 

This Certificate shall not be reproduced, except in fu11, 
without the written approval of the lab. 

Quality Assurance Officer: ~vbkt C'rDd? -::=x;-!.NVYX"M 

Lab Sample ID: 8117598 

Page 4 (last page) 
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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. 
4132 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-10 
LOG II: 10660 

-
Received 

15-0CT-92 
Complete 

12-NOV-92 
Printed 

24-NOV-92 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 14.00, WL 4.56, COND. 1060, PH 6.9 

Project I Lab ID 
1810 B117579 

PO Hl.lllber 
530-06-501 

Sampled 
14-0CT-92 13:00 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample 10: 8117579 
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HERITAGE LABORATORIES, INC~ 

Sample Conments 
BDL Below Detection Limit 

Sample chain of custody number 16491. 

This Certificate sha71 not be reproduced, except in fu11, 
without the written approval of the Jab.· 

Quality Assurance Officer: ~ Q'n6~~ 

-----:-----·- -·--·--- ·- ...... ·----

lab Sample ID: 8117579 

Page 4 (last page) 
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C E R T I F I C A T E 0 F A H A L Y S I S 

Service Location 
HERITAGE LABORATORIES, INC. 
4132 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-llA 
LOG #: 10671 

Received 
17-0CT-92 

Complete 
10-NOV-92 

Printed 
24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 36.17, Wl 3.89, COND. 930, PH 6.2 

Project I Lab ID 
1810 B117638 

PO Number 
530-06-501 

Sampled 
16-0CT-92 06:20 

Page 1 (continued on next·page) 
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HERITAGE LABORATORIES, INC. 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117638 

Note: * - Surrogate recovery outside of the control limits. Extract was 
reanalyzed with no improvement. Results have to be regarded as 
estimates. · 

ALL VOA VIALS CONTAINED BUBBLES. 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

Sample Comnents 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: c:Lu~. (Y)18~r'YY&n Page 4 (last page) 
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C E R T I F I C A T E 0 F A N A L Y S I S 

Servtce Locatton 
HERITAGE LABORATORIES, INC. 
4132 POMPANO ST.. 
CHARLOTTE, NC 28216 
(704)393-1853 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P .0. BOX 5447 . 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: MW-13 
LOG #: 10669 

Recetved 
16-0CT-92 

Complete 
10-NOV-92 

Prtnted 
24-NOV-92 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Descrtptton 

·FIELD INFORMATION: WD 14.10 , WL 4.49, COND. 1120, PH 6.1 

Project I Lab ID 
1810 Bl17604 

PO Humber 
530-06-501 

Sampled 
15-0CT-92 16:15 

• . 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117604 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

* See Note for Parameter · · 
BDL Below Detection Limit 

· _ Sample C011111ents 

Sample chain of custody number 164902. 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the Jab. 

Quality Assurance Officer: ch,e b,y-fi-h anB~ 

Lab Sample ID: 8117604 

Page 4 (last page) 
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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. 
4132 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-14 
lOG #: 10673 

Received 
17-0CT-92 

Complete 
18-NOV-92 

Printed 
24-NOV-92 

8111 To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 18.64, Wl 4.00, COND. 72000, PH 6.4 

Project I lab ID 
1810 8117640 

PO Number 
530-06-501 

Sampled 
16-0CT-92 08:30 

Page 1 (continued on next.page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117640 
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HERITAGE LABORATORIES, INC. lab Sample ID: 8117640 

Note: * - Surrogate recovery outside of the control limits. Extract was 
reanalyzed with no improvement. Results have to be regarded as 
estimates. See case narrative. 

Sample reanalyzed with no improvement.}n. internal standard areas. 
** - Taken from 1:10 dilution (GB2965.c) run on 11/14/92 

*** - Taken from 1:40 dilution (GB3014.c) run on 11/17/92 

* See Note for Parameter 
** See Note for Parameter 
*** See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

Sample Conments 

This Certificate shall not be reproduced, except in fu11, 
without the written approval of the Jab. 

Quality Assurance Officer: ~ {}J1r3 ~ 

---------
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C E R T I F I C A T E 0 F A H A L Y S I S 

Service Location 
HERITAGE LABORATORIES, INC. 
4132 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-15 
LOG #: 10670 

Received 

16-0CT-92 
Complete 

10-NOV-92 
Printed 

24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 13.90, WL 4.50, COND. 830, PH 6.6 

Project I Lab ID 
1810 8117605 

PO Number 

530-06-501 
Sampled 

15-0CT-92 17:10 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117605 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Sample Corrrnents 
BDL Be7ow Detection Limit 

Samp1e chain of custody number)6490 • 
. ·. ·:-· ,, 

This Certificate sha11 not be reproduced, except in fu77, 
without the written approval of the 7ab • 

Quality Assurance Officer: ~ CYYl[j',"'"~ 

Lab Sample 10: 8117605 

Page 4 (last page} 
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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. 
4132 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-16 
LOG #: 10661 

Received 
15-0CT-92 

Complete 
16-NOV-92 

Printed 
23-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Descrfptton 

FIELD INFORMATION: WD 13.97, .WL 5.04, COND. 1520, PH 6.5 

Project I Lab ID 
1810 8117580 

PO Humber 
530-06-501 

Sampled 
14-0CT-92 15:10 · 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. 8117580 

Page 3 (continued on next page) 
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rogate recpvery outs of the ro s. rae was 

reanalyzed with no improvement. Results have to be regarded as 
estimates. See case narrative. 

* See Note for Parameter 
BDL Be1ow Detection Limit 

Samp1e chain of custody number 16491. 

Sample Conments 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the Jab. 

Quality Assurance Officer: ch~ CYnB ~ Page 4 (last page) 
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C E R T I F I C A T E 0 F A H A l Y S I S 

Service Location 
HERITAGE lABORATORIES, INC. 
4132 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: HW-17 
LOG #: 10662 

Received 
15-0CT-92 

Canplete 
16-NOV-92 

Printed 
23-NOV-92 

8111 To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIElD INFORMATION: WD 14.43, Wl 4.99, CONO. 1320, PH 6.6 

Project l Lab ID 
1810 8117581 

PO Number 
530-06-501 

Sampled 
14-0CT-92 16:00 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. lab Sample ID: 8117581 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117581 

Page 3 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

...... . .... 
rogate recovery outs s. was 

reanalyzed with no improvement. Results have to be regarded as 
estimates. See case narrative. 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16491. 

Sample Cornnents 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: dt~, .lYYlA :TCV'YY)"}V\1 Page 4 (last page) 
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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. 
4132 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-18 
LOG #I: 10667 
FIELD INFORMATION: WD 13.48, 

Parameter 

Received 
16-0CT-92 

Complete 

10-NOV-92 
Printed 

24-NOV-92 

Bi 11 To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

WL 4.14, CONO. 72000, PH 5~0 

Project I Lab JD 
1810 B117602 

PO Humber 
530-06-501 

Sampled 
15-0CT-92 13:55 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Sample COI!IIlents 
BDL Below Detection Limit 

Sample chain of custody number 16490. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the. lab. 

Quality Assurance Officer: ~ cYYlJ'3 ~11. 

----··---·-

Lab Sample ID: 8117602 

Page 4 (last page) 
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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, 
4132 POMPANO ST. 

INC. 

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-19 
LOG #: 10675 

Received 
17-0CT-92 

Complete 
16-NOV-92 

Printed 
24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 15.12, WL 2.92, COND. 105, PH 6.0 

Project I Lab ID 
1810 Bll7642 

PO Number · 
530-06-501 

Sampled 
16-0CT-92 10:40 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. ID: 8117642 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Page 3 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

ALL VOA VIALS CONTAINED BUBBLES. 

** See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

Sample Conments 

This Certificate sha11 not be reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: ~ cYnBT~ftvl 

' 

Page 4 (last page) 
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C E R T I F I C A T E 0 F A H A l Y S I S 

Service Location 
HERITAGE LABORATORIES, INC. 
4132 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-19A 
lOG #: 10676 

Received 
17-0CT-92 

J Complete 
11-NOV-92 

Printed 
24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 33.27, WL 2.91, COND. 150, PH 6.8 

Project ·1 Lab JD 
1810 8117643_ 

PO Number 
530-06-501 

Sampled 
16-0CT -92 11:15 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Page 3 (continued on next page) 
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HERITAGE LABORATORIES. INC. 

Sample Comnents 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

This Certificate shall not be reproduced, except in fu11, 
without the written approval of the lab. 

Quality Assurance Officer: cbg.J~. CY'nl2:> ~ 

Lab Sample 10: 8117643 

Page 4 (last page) 
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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. 
4132 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-20 
LOG #1: 10687 

Received 
17-0CT-92 

Canplete 
16-NOV-92 

Printed 
24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 14.57, WL 2.80, COND. 240, PH 5.9 

Project I Lab ID 
1810 Bll7644 

PO Number 
530-06-501 

Sampled 
16-0CT-92 12:20 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117644 
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HERITAGE LABORATORIES, INC. Lab Sample 10: 8117644 

Page 3 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

. . . . . . . . . 

* - Surroga e recovery outs contra imits. Extract was 
reanalyzed with no improvement~ Results have to be regarded as 
estimates. See case narrative. 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

Sample Conments 

This Certificate sha11 not be reproduced, except in fu11, 
without ·the written approval of the Jab. 

Quality Assurance Officer: cL·okooMti!,'\ Ctn(3 ~M. 

-· ····---

Page 4 (last page) 
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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. 
4132 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-21 
LOG #: 10678 

Recetved 
17-0CT-92 

Complete 

16-NOV-92 
Printed 

24-NOV-92 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 8.96, WL 3.22, COND. 290, PH 6.7 

Project I Lab JD 
1810 Bll7645 

PO Humber 
530-06-501 

Sampled 
16-0CT-92 12:50 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117645 

Page 2 (continued on next page) 
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ERITAGE LABORATORIES, INC. Lab Sample ID: 8117645 

Parameter 
)ICHLORODIFLUOROMETHANE 

Page 3 (continued on next page) 
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Sample Ccnments 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

This Certificate sha77 not be reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: ~ frnG 0:~111 

. i 

Lab Sample ID: 8117645 

Page 4 (last page) 
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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. 
4132 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-22 
LOG #: 10658 

Received 
- 15-0CT-92 

Complete 

13-NOV-92 
Printed 

19-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 13.00, Wl 3.02, COND. 500, PH 6.4 

Project I Lab ID 
1810 8117577 

PO Humber 
530-06-501 

Sampled 
13-0CT-92 13:40 

~~~~rrwrn:@ 
NOV 2 51992 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117577 

2-FLUOROPHENOL 41 % Rec 
::::P.HENO.U:tD.S.;;:;::::~:::::::::::::::::::~;~::~:;::::::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::•:~::::::::•:::::~::::::::::::::::::•::~::::•:::::::::::::::•::.::::::::::::::::::::::::::::::::::::::::::•::::::::; :•::3·4•:::::::::::::::•::::::::::::::::::::::;::::::::::::::•:::::::::::•::::::::::::::;:;::;:;:::::::::;:::::::••::•::::• .::;::::::::::::::::::::::::::::;:;(;:::;::::::•::::::;:;:_ :::%:}R!Hf::::::::::::::::::::::::::: 
NITROBENZENE-OS *** 159 % Rec 

•:::1PF.ftfdi:foi3·tt?HtNYL::::::::::::::;::::::::::::::::::::::~::::::;;:::::;;::::::::::::•;:::::::::::~:::::::::::;~::::;;:;;:;::~::~::~:::::::::;;:::::::::::::::;;::::~:;;;:::::::;;:::::::~:::;;;:;:;:;:: _:;gz:;::::!r::::::::::;:;:::::::::::::;;;:::::::::::::::::::;::::::::::::::::::::::;:::;::::::::::::•::::::::::; ;:::;:;:::::::::::::;::::::::::::::::::::::::~;::::::::::::::: .-::%:::::R·ec:::~::::::::::~~~:?~: 
2, 4, 6-TRI BROMOPHENOL . ·· · : "94 % Rec 

:::r·ERP.HENVE~Ol4·:;:;:;::::::~:;:::::::::::::::::::::::;:;:;:;:;:::;:::::;:::;:;:::;:;:::;:;:::;:;:;:\::~~::;:;:~::::::;:;:;:::::;:;:;:;:::::;:;:;:;:;:;:;:;:::;:;:;:;:::;:;:;:::::;:;:;:;:;:;:::;:;:;:;:::;:;:::;:::::;:;:;:::;:;:::;: :•:t2a·::;:::;:::;:::;:;:::::::::•::·•:;:;:::::;:::::;::_::;:::;:;:/:::;:;:;:;:;:;:;:•:;:::::::: .. ::·::::;·:·:.:· •:•:::::/:::•:;:::;:;::;::;:;:;::.::;:;:::::;:;:;:;:;:;:::;: ·•·%::: .. RiHf:??::;:;:;:;:::;:;:;:: 
Note:*- Taken from 1:20-dilution (GB2889.c) on 11/B/92 

** - Taken from 1:40 di~ution {G82917.c) ·on 11/10/92 
*** - Surrogate recovery outside of the control limits. Extract was 

reanalyzed with no improvement. Results have to be regarded as 
estimates • 

* See Note for Parameter 
** See Note for Parameter 
*** See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16491. 

Sample Conments 

This Certificate shall not be reproduced, except in full, 
without the written approval of the Jab. 

Quality Assurance Officer: ~ {)')')e T~ Page 4 (last page) 
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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. 
4132 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-23 
LOG #: 10659 

Received 
15-0CT-92 

Complete 

12-NOV-92 
Printed 

24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 11.00, WL 2.34, COND. 1440, PH 6.4 

Project I Lab ID 
1810 8117578 

PO Number 
530-06-501 

Sampled 
13-0CT-92 14:15 

Page 1 {continued on next page) 
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HERITAGE LABORATORIES, INC. 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117578 
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HERITAGE lABORATORIES, INC • lab Sample 10: 8117578 

Note: * - Surrogate recovery outside of the control limits. Extract was 
reanalyzed with no improvement. Results have to be regarded as 
estimates. .. :.. · 

* See Note for Parameter 
BDL Below Detection Limit . .- ·~ . ' 

Sample chain of custody number 16491. 

Sample Comnents 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the Jab. 

Quality Assurance Officer: ~ cYY>A~ 

---- --·-

Page 4 (last page} 
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C E R T I F I C A T E 0 F A H A L Y S I S 

Service Location 
HERITAGE LABORATORIES, INC. 
4132 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-24 
LOG #: 10672 

Received 
17-0CT-92 

Complete 
16-NOV-92 

Printed 
24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 13.81, Wl 3.48, COND. 7200, PH 6.6 

Project I Lab ID 
1810 B117639 

PO Number 
530-06-501 

Sampled 
16-0CT-92 07:50 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. lab Sample ID: 8117639 

Page 3 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample lD: 8117639 

~~~~·=········ ~ ...... ~.~~~~~~~~~~ 
rrogate recovery outs ro s. was 

reanalyzed with no improvement. Results have to be regarded as 
estimates. See case narrative. 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

Sample Comnents 

This Certificate shall not be reproduced, except in fu11, 
without the written approval of the Jab. 

Qua 1 ity Assurance Officer: ~d=t;.:;.A.l.C.R:w::1:1L~L-L..~~.u.·~fh1B~:......!.~~=X-!.~~M.lq • .-- Page 4 (last page) 
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C E R T I F I C A T E 0 F A H A L Y S I S 

Service Location 
HERITAGE LABORATORIES, INC. 
4132 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-25 
LOG II: 10674 

Received 
17-0CT-92 

Complete 
16-NOV-92 

Printed 
24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 15.23, WL 1.63, COND. 72000, PH 6.4 

Project I Lab ID 
1810 8117641 

PO Number 
530-06-501 

Sampled 
16-0CT-92 09:20 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. lab Sample ID: 8117641 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample 10: 8117641 

Page 3 {continued on next page) 
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HERITAGE LABORATORIES, INC.; 

..... 

e recovery outs 
reana yzed with no improvement. 
estimates. See case narrative. 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

Sample Conments 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the Jab. 

Quality Assurance Officer: d~ Q)JB,T~ 

---.,.-·- ·-··-

Lab Sample ID: 8117641 

Page 4 (last page) 
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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. 
4132 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: FIELD BLANK 

Received 
17-0CT-92 

Complete 

16-NOV-92 
Printed 

24-NOV-92 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Project I Lab ID 
1810 B117646 

PO Number 

530-06-501 
Sampled 

' 16-0CT-92 13:20 

Page 1 (continued on next· page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117646 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. 
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HERITAGE LABORATORIES, INC. 

Note: See case narrative. 

Sample Corrrnents 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: r1~ One,~ 

Lab Sample ID: 8117646 

Page 4 (last page) 
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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. 
4132 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: TRIP BLANK 

Received -
17-0CT-92 

Complete 
' 02-NOV-92 

Printed 
24-NOV-92 

Bfll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Project I Lab ID 
1810 Bll7647 

PO Number 
530-06-501 

Sampled 
16-0CT-92 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 
Sample Carments 

BDL Below Detection Limit 

Sample chain of custody number 16489 • 

This Certificate· shall not be-reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: ctudN)y1,dM.. ()y)(?, :-::Ei'Y\?2«*' 

Lab Sample ID: 8117647 

Page 2 (last page) 
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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. 
4132 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: TRIP BLANK 

---- ..... --· 

Received 
16-0CT-92 

Canplete 

02-NOV-92 
Printed 

24-NOV-92 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Descrtpt1on 

Project ·I Lab ID 
1810 Bll7607 

PO Number 

530-06-501 
Sampled 

15-0CT-92 17:45 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 
Sample Conments 

BOL Below Detection Limit 

Sample chain of custody number 16490. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the Jab. 

Quality Assurance Officer: ~ CW13~ 

Lab Sample ID: 8117607 

Page 2 (last page) 
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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. 
4132 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: FIELD BLANK 

Received 
16-0CT-92 

Complete 
10-NOV-92 

Printed 

24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Project I Lab JD 
1810 Bll7606 

PO Number 
530-06-501 

Sampled 
15-0CT-92 17:45 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117606 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117606 
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HERITAGE LABORATORIES, INC. lab Sample ID: B117606 

2-FLUOROPHENOL 31 % Rec 
:nm.E.N.O.Ufos.::::::::~::::~~::~:::::::~::::~::::::::::;~~;::i::~;~::;;::i::;::;::;::::;;;::::::;~::~::;;;;;;::;::;::::::::::;;;~::::;;::::;;;::::;;:~;~;~::~;;~n::~::::v;;;::::;~::::;::;: .::;23:;~;::::;::/::;;v::::::::;/::::::::::::~A::::::::::::::::;;;::::::;:/:::::{::: ::::::::::;:::::{;::::::::::::::;:::::::::{:::::::::::: .···%}:Re•c±~::::~::~::::~~:{ 
NITROBENZENE-OS 70 % Rec 

::::z~:F:tuintostP.H.EN·v·t:~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::~:::::::::::::::::::::::::::~::::::::::::::::::::::::::::~~::::::::::::::::::::~:::::::::::::?:::::::::::::::::::r :/79.:::::::::::~::;;;;:;::::::::::::::::::::::;;;::;;;::;;;::::::::::::7:::::::\:\;;::::::; .;;::;::::::::::;;z::;::::;::::::;;;::::::;::;;. :::%TR·e:c;::;;;;;::;;;::::;:• 
2,4,6-TRIBROMOPHENOL 59 % Rec 

:.:TER'PHENVEf0l4:::;:;:;~:?:::;:;:;:;::~~·~::;:;:;:;:;:;:;~:;:;:;:;:;:;:;:;:;~:::;:;:;~:::;:::::::;:;:;~:;;:;:;:::::;:;:;:~;:;:;:~::::::::::;.:::?::::::::::::::::;:;:~:~~:::::~::::::}:;:•:;:::::::;:;:;:;::;:;::::: ::::.~::::::2·o6::::;::;::~;:;:;:::;:::;:::;:;:;:;:;:::;:;:;;:;::;:;:;:;:::;::::;:;:_:;:;:;:;:;:;:::;:;:::;:;-: :::;:;:::z:;:;:::;:;:;:;:;:;:;·;:•:•:::;:;:;::_::~:;:;:::. <%·::::R~fcf:::;:;~:::::?:;:;:;::: 

Note: Surrogate recovery outside of the control limits. Extract was reanalyzed 
with no improvement. Results have to be regarded as estimates. 

* See Note for Parameter 
BDL Below Detection Limit .· .... · 

Sample chain of custody number 16490. · 

Sample Ccmnents 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the Jab. 

Quality Assurance Officer: d~fu O'bG~'k Page 4 (last page) 
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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. 
4132 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: TRIP BlANK 

------·--

- Received 
15-0CT-92 

Complete 
30-0CT-92 

Printed 

24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Descrtptton 

Project I Lab ID 
1810 Bl17592 

PO Number 
530-06-501 

Sampled 

14-0CT-92 

Page 1 (continued on next page) 
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HERITAGE LABORATORIES, INC. 
Sample Conments 

BDL Be1ow Detection Limit 

Sample chain of custody number 16491. 

This Certificate sha77 not be reproduced, except in fu77, 
without the written approva7 of the 7ab. 

Quality Assurance Officer: ghg~-th ()'Y)P,==.:f..-vvv;}el\o 

---· --· 

Lab Sample 10: 8117592 

Page 2 (last page) 
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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. 
4132 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: FIELD BLANK 

------------- --

Received 
15-0CT-92 

Complete 
10-NOV-92 

Printed 
23-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Project I Lab JD 
1810 Bl17582 

PO Number 
530-06-501 

Sampled 
14-0CT-92 16:30 

Page 1 (continued on next ·page) 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117582 

Page 2 (continued on next page) 
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HERITAGE LABORATORIES, INC. Lab Sample 10: 8117582 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117582 

Note: * - Surrogate recovery outside of the control limits. Extract was 
· reanalyzed with no improvement. Results have to be regarded as 

estimates. · 

* See Note for Parameter· 
BDL Below Detection Limit 

Sample chain of custody number 16491. 

Sample Ccnments 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the 1ab. 

Quality Assurance Officer: citwmuJ;tt cmB TSM'mr{M Page 4 (last page} 
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Waters 

Rep o- Total 

Rep 1 _ Dissolved 

METALS 

·- .... -.... -...:. 

. ; .' . ~. ~~ ~ . ' 
;r.,•: . :-:. : 

... ~ . . ... . 
. -. :-

···· ...•. 

~~~~UW!f~ 
NOV 2 5 1992 

ENVJkUJ~MEN IAL t-.. I ..... .:. 



Metals 
Arsenic 
thromh.111 
Copper 
Lead 

-· 

Heritage Laboratories, Inc •• Parameter Summary Report 
SWP Yllmlngton Project 

M\1·22 M\1·22 REP1 M\1·23 
8117577 8117577 8117578 
13~0CT·92 13·0CT·92 13·0CT·92 

CAS Nurber Result DL Units Result DL Unt t!; Resltl t DL Units 
7440·38-i 0,033 0.005 ~/L 0.013 0.005 ~/l 8DL 0.005 ~/l 

7440·47·3c 0.20 0.010 ~/L BOL 0,010 ~/L 8DL 0.010 ~/l 
7440·50-f 0.038 0.025 ~/l 8DL 0.025 ~/l 8DL 0.025 ~/l 
7439·92·1 0.037 0.010 ~/l 8Dl 0.005 ~/L 80L 0.005 ~/l 

'• ~ 

,., 

·. 

.. ; ' ' 
r·· ., 

·:~: ''".:. -- .. 
' 
.. 

·' •' 

MY·23 REP1 
8117578 
13·0CT·92 
Result DL Unfts 
8DL 0.005 ~/l 
8Dl 0.010 ~/l 
8DL 0.025 ~/l 
BOL 0.005 ~/l 

~~~~ll~ 
NOV 2 5 11 

ENVIf<JtiMtli IAL 

* Note: Tnls Is a sU11118ry report. Please see the Certtftcate of Analysts for more Information. DL • Detection L mtt 

Page 

MY·10 
8117579 
14·0CT•92 
Result DL Unfts 

0.048 0.010 ~/l 
0.019 0.010 ~/l 

8DL 0,025 ~/l 
0,018 0.005 ~/l 

oc~ 
92. 

h• ' •••.... J 
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Metals 
Arsenic 
ChrCIIIIh.m 
Copper 
Lead 

·-· 

~ 
: ---~-~-~-~~-----,-~-\ \ ~ •. -l 

Heritage Laboratories, Inc •• Parameter Summary Report 
SWP Yllmfngton Project 

14\1·10 REP1 Hll·16 HY·16 REP1 
8117579 8117580 8117580 
14·0CT·92 14·0CT·92 14·0CT·92 

CAS Nl.llber Result DL Untu Result DL Unit~ Result DL Unft$ 
7440·38-ii 8DL 0.005 mg/1 8DL 0.005 mg/1 8DL 0.005 mg/1 

7440·47·3c 8DL 0.010 mg/l 8DL 0.010 mg/l 8Dl 0.010 mg/L 
7440·50·E 8DL 0.025 mgfl 0.030 0.025 mg/l 8Dl 0.025 mg/L 
7439·92·1 8DL 0.005 mgfl 0.012 0.005 mg/l BDL 0,005 mg/L 

. 
.. 

·.· .. · . . . .. 
1·: ,,._ 
;. )". . . ~~- . 

i· .... ~-· . . . . ... ~~- . 
' 
~:·.:-.,.. 

'·~ i. 
:.:·· l: .. 
', ' .. .. ,_ 

-~; 

: 

: 

-~. . .. ' 

~ 
tU 

Page Z 

HW·17 14\1·17 REP1 
8117581 8117581 
14•0CT·92 14•0CT•92 
Result DJ. Unit!! Result_ _D_L Untt~ 

0.04 0.005 mg/L 0.0057 0.005 mg/1 
0.035 0.010 mg/L 8DL 0.010 mg/l 
0.054 0.025 mg/L BDL 0.025 mgfl 
0.045 0.010 mg/L BDL 0.005 mg/1 

' 

~~tuwocm 
~ 

NO\J 2 51992 

11\.-a .. riL.hlf\L •·•' ... ~ .. 
* Note: This is a summary report. P ease see the Certificate of Analysis for more tntonnat on; DL • Detection L mit . 
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Metals 
Arsenic 
Chromlun 
Copper 
Lead 

-· 

/ 

* Note: ThiS Is a Sllli!IBry r epo 

.. .. . " -· -· --
Heritage Laboratories, Inc •• Parameter Summary Report 

SUP Uflmfngton Project 

FIELD BLANK FJELD BLANK REP1 TRIP BLANK 
B117S82 8117582 8117592 
14·0CT•92 14·0CT•92 14·0CT•92 

CAS NUTber Result DL Units Result Dl Units Result DL 
7440·38•( BDL 0.005 mg/L BDL o.oos mgfl NA 

7440·47·3c BDL 0.010 mg/L BDL 0.010 mg/L NA 
7440·50-f BDL 0.025 mg/L BDL 0.025 mg/L NA 
7439·92·1 BDL 0.005 mg/L BDL 0.005 mg/L NA 

'· .. 
,• 

. ' '. 
'· 

.. 
. ,, 

\ ' 
.. 

TRIP BLANK REP1 
8117592 
14·0CT•92 

Units Result _Ill Unit! 
NA 
NA 
NA 
NA 

1) 
~ 
~~~llWt[ 
NOV~ 5 1992 

b • • u""''"''''-"•r\1 .. ,,, . 

rt. P ease see the Certificate of AnalyslS for more lnformat1on. DL .. Detection Limit 

-' .J -·· -~ 
Page 3 

M\1•9 
8117598 
15·0CT•92 
Result DL Units 
BDL 0.005 1119/l 
8DL 0.010 mg/L 
BDL 0.025 1119/l 
BOL o.oos 1119/l 

ID 

.. .... 



-_, -- -· --· -· -~ ~ -··· -·· -·- -~ --" -· -··. ---..., - .. --
Metals 
Arsenic 
Chromlun 
Copper 
Lead 

... 

Heritage Laboratories, Inc •• Parameter Summary Report 
SWP Wilmington Project 

H\1·9 REP1 H\1•8 H\1·8 REP1 
8117598 8117599 8117599 
15·0CT·92 15·0CT•92 15·0CT·92 

CAS NY!ber Result DL Unit! Result DL Unl~ Result Dl Unft1 
7440·38·41 8Dl 0.005 mg/L 8DL 0.005 mgfl BDL 0.005 mg/1 

7440·47·3~ 8Dl 0.010 mg/l 0.024 0.010 mg/l BDL 0.010 1119/1 
7440·50-f BDL 0.025 mg/l 0.026 0.025 mg/l BOL 0.025 1119/1 
7439·92·1 8DL 0.005 mg/l 0.038 0.010 mg/l BDL 0.005 mgfl 

.. 

,;, 

. 
' 

: 
' .. .. 

·. 

•. 

~~ 
1:.,' • H\ 

H'oi·BA 
8117600 
15•0CT•92 
Result _Dl Unit~ 
BDL 0.005 mg/l 
BDL 0.010 mgJl 
BDL 0.025 mg/l 
8DL 0.005 mg/l 

~~llW![~ 
NOV ~ J \992 

.... , ..... ,r\1.. r\1 ,, .••••• 

* Note: This Is 11 summary report. P ease see tile Certificate of Analys1s tor more 1nfonnat on. DL • Detection l mit 

Page 4 

H\I·BA REP1 
8117600 
15·0CT·92 
Result Dl Units 
BDL 0.005 mg/L 
BDL 0.010 1119/l 
BDL 0.025 1119/L 
BDL 0.005 mgfl 

. 



Metals 
Arsenic 
Chranlun 
Copper 
Lead 

-· 

Heritage Laboratories, Inc -- Parameter Summary Report 
SYP Wilmington ProJect 

M\1•1 Mll·7 REP1 M\1·18 
8117601 8117601 8117602 
15·0CT·92 15·0CT·92 15·0CT·92 

CAS Nurber Result Dl Unft~ Result DL l.!rtf ~ Result DL Units 
7440·38·4 BDL 0.005 111!1/1 BDL 0.005 111!1/1 0.0058 0.005 mg/L 

7440·47·3( 0.014 0.010 mg/L BDL 0.010 mg/L 0.61 0.010 mg/L 
7440-5o-e BDL 0.025 mg/L BDL 0.025 mg/L 0,051 0.025 mg/L 
7439-92·1 0.0097 0.005 111!1/1 BDL 0.005 mg/1 0.081 0.05 mg/l 

' 

.. 

·•.· . ·.·· 
_, 

~~ 
El~ 111 

M\1•18 REP1 
8117602 
15·0CT•92 
Result Dl Unit! 
BDL 0.005 mg/L 
BDL 0.010 mgfl 
BDL 0.025 mg/l 
BDL o.oo~ 111!1/L 

:(G~UW![,~ 
"': 

NOV 2 51992 

\.llllill-il I AL 1\i·• nl 

* Note: This Is a summary report. Please see the Certificate of Analysts for more lnformat on. DL • Oetect1on L mit 

Page 5 

M\1•6 
8117603 
15·0CT·92 
Result DL Units 
BDL 0.005 mg/L 
BDL 0.010 mg/L 
BDL 0.025 111!1/l 
BDL 0.005 111!1/l 

\..) 



-· -- -- ---- -' ~ -- -- ---. -- --· 111!111- --~ -- -· --1 -.., --· 

Metals 
Arsenic 
Chroml1.111 
Copper 
Lead 

-· 

* Note: Thfs ts a summa r ryepo 

Heritage Laboratories, Inc •• Parameter Summary Report 
S~ Vilmfngton Project 

M\1·6 REP1 M\1·13 M\1·13 REP1 
8117603 8117604 8117604 
-15·0CT•92 15·0CT·92 15·0CT•92 

CAS Nurber Result Di Unit! Result DL Unit! Resu\t Dl 'tint ti 
7440·38-c 8Dl 0.005 ~ii. 0.048 0.005 ~/1 BOL 0.005 ~ll 

7440·47-lc 8DL 0.010 ~/L 0.039 0.010 ~/1 BOL 0.010 ~iL 
7440·50-E BOL 0.025 ~/L 0.061 0.025 ~/I BOL 0.025 mg/l 
7439·92·1 BOL 0.005 mg/L 0.12 0.05 ~/1 BOL 0.005 mgit 

; 
... 

' ... 

· . .. 
.. 

... 

·• 

-· 

~~~ 
N( 

ENV1i\vo 

M\1·15 
8117605 
15·0CT•92 
Result Dl Unit~ o., 0.05 ~/l 

0.031 0.010 ~/l 
0.050 0.025 ~/l 
0.042 0.015 ~/l 

~IlWJa~ 
v 2 51992 

u1.:." tAL Af+J.\\HS 

rt. P ease see the Certificate of Analysis for more Information. DL • Oetecffon L mlt 

Page 6 

M\1·15 REP1 
8117605 
15·0CT•92 
Resu~ Ol Unit~ 

0.023 o.oos ~/1 
BDL 0.010 ~/L 
BOL 0.025 ~/l 
BOL 0.005 ~/l 



Metals 
Arsenic 
Chromfun 
Copper 
Lead 

... 

* Note: Thts is a summa r ry epo 

Heritage Laboratories, Inc •• Parameter Summary Report 
~ Wflmfngton ProJect 

FIELD BLANK FJELD BLANK REP1 TRIP BLANK 
8117606 8117606 8117607 
15·0CT·9Z 15·0CT·9Z 15·0CT·9Z 

CAS NUTbe1 Result Dt Unit~ ResuCt Dl Unit~ Result Di 
7440·38-i BDL 0.005 111911 BDL 0.005 1119/l NA 

7440·47·3· BDL 0.010 1119~~ BDL 0.010 1119/1 NA 
7440·50·1 BDL o.ozs 1119/ 8DL O.OZ5 1119/l NA 
7439·9Z·1 BDL 0.005 1119/l BDL 0.005 1119/1 NA 

.. 
.. 

.. 

,;· 
.. 

I· .. 
.. . .. 

Units 

~~ 
EN VIR 

TRIP BLANK REP1 
8117607 
15·0CT·9Z 
Result Dl Units 

NA 
NA 
NA 
NA 

~~llW[ij 
NOV 2 51992. 

DNMENTAL AFfA\~ 

rt. Please see the certificate of Anal 1fs tor more lnformat ys on. DL • Detecffon Lulilt 

Page 7 

11\l-11A 
8117638 
16•0CT·9Z 
Result Dl Unhs 
BDL 0.005 1119/1 

0.01Z 0.010 mg/1 
BDL o.ozs 1119/1 

0.0095 0.005 mg/1 

s 



Metals 
Arsenic 
Chromfun 
Copper 
Lead 

·-· 

Heritage Laboratories, Inc •• Parameter Summary Report 
SWP Ytlmfngton Project 

MW·11A REP1 M\1·24 M\1·24 REP1 
8117638 8117639 8117639 
16·0CT•92 16·0CT·92 16·0CT•92 

CAS NUTber Result DL Untu Result Dl Units Result Dt Unlt~ 
7440-38•( 8DL 0.005 mgfl 0.0064 0.005 mg/l BOL 0.005 1119/l 

7440·47·3( BDL 0.010 1119/l 0.018 0.010 mg/L BDL 0.010 1119/l 
7440·50-~ BDL 0.025 1119/l 0.027 0.025 mg/l 8DL 0.025 1119/l 
7439·92·1 BOL 0.005 mg/l 0.071 0.050 1119/l 8DL 0.005 1119/l 

.. .. . . , . . . : 

' .. 
"· 

.' ' 

.. 
. . . . • 

~· ·• ,., 

'· 

; 

~~~ 
N( 

ENV!kvn 

M\1•14 
8117640 
16•0CT·92 
Result D~ UnftE 

0.018 . 0.005 1119/l 
0.069 0.010 1119/l 
0.059 0.025 mg/l 
0.050 0.015 mg/L 

~UW[@ 
v 2 51992. 

tlt:.lt IAL AHAi,,S 

* Note: This Is a summary report. P ease see tne Certtflcate of Ana ys1s tor more tnformatton. DL • Detection L mit 

Page 8 

M\1-14 REP1 
8117640 
16•0CT•92 
Result Dl Unit! 
BDL 0.005 1119/1 
BDL 0.010 1119/l 
BDL 0.025 1119/l 
BDL 0.005 mg/l 



---- --· --"· -·· --·-.... -" -'- -· -··· -- --· -.. , ----.... -.,-
Metals 
Arsenic 
Chromlun 
Copper 
Lead 

·-· 

* Note: This Is a summa re ry po 

' J 

Heritage Laboratories, Inc •• Parameter Summary Report 
SWP Vllmlngton Project 

H\1·25 H\1·25 REP1 H\1·19 
8117641 8117641 8117642 
16·0CT·92 16·0CT·92 16·0CT·92 

CAS NUTber Result DL Unit$ Result DL Units Result DL Unit~ 

7440·38·· 0.012 0.005 mg/l 8DL 0.005 mg/l 8DL 0.005 mg/l 
7440·47·3c 0.031 0.010 mg/l 8DL 0.010 mg/L 0.030 0.010 mg/l 
7440·50-f 0.041 0.025 mg/l 8DL 0.025 mg/L BDL 0.025 mg/t 
7439·92·1 0.036 0.010 mg/l 80L 0.005 mg/l 0.0050 o.oos mg/1 

' 

: 
'. 

-

,. 

~~« 
N 

EN;~ii\v• 

H\1•19 REP1 
8117642 
16·0CT·92 
Result DL Units 
8DL 0.005 mg/L 
BOL 0.010 mg/L 
BOL 0.025 mg/l 
BOL o.oos mg/l 

t~UWOC@ 
3V 2 51992. 

.,1i:.H 1i\L Arr,;1.,J 

rt. P ease see t e Certificate of Anal sis for more lnformat on. y OL • Detection L mit 

H\l·19A 
8117643 
16·0CT·92 
Result 

0.0050 
0.011 

BOL 
0.011 

Page 9 

DL Units 
0.005 mg/l 
0.010 rrrg/l 
0.025 mg/l 
0.005 mg/l 



-·- ----- -·· - ... __ :_ -~ -- -· -··· ...... -~ ---· -- -~ ---
Metals 
Arsenic 
Chromfll'll 
Copper 
Lead 

-· 

Heritage Laboratories, Inc •• Parameter Summary Report 
SYP "limington Project 

K\l-19A REP1 14\1·20 14\1·20 REP1 
8117643 8117644 8117644 
16·0CT·92 16·0CT•92 16·0CT·92 

CAS NI.Jiber Result DL Unft~ Result DL Unft_s Result D[ -Unfts 
7440·38-i 8DL 0.005 mg/l 0.010 0.005 mg/l BDL 0.005 mg/l 

7440·47·31 8DL 0.010 mg/l BDL 0.010 mg/L BDL 0.010 mg/L 
7440·50-f 8DL 0.025 mg/l 0.032 0.025 mg/L BDL 0.025 mg/1 
7439·92·1 8DL 0.005 mg/L 0.012 0.005 mg/l BDL 0.005 J~JJ/l 

.... ... 
' . !: t. 

: 
.'"':, 

I .. . . ·,: . - ... ... , { 

~: . 
.. 

' .. . 
·' ' 

... 

.. 

. .. 

~~~ 
NO 

ENVIRON 

14\1·21 
8117645 
16·0CT•92 
Result DL Unft~ 

0.028 0.005 mg/l 
0.032 0.010 mg/1 
0.035 o.ozs J~JJ/l 
0.061 0.050 b;J/1 

~UWOC@ 
~ 2 5 1992. 

~ENTAL AFFAIHS 

* Note: This ts a summary report. P ease see the Certificate of Analysis for more lnformat on. DL • Detection L m1t 

Page 10 

14\1·21 REP1 
8117645 
16·0CT·92 
Result DL Unf ili 
BDL 0.005 mg/l 
BDL 0.010 mg/L 
BDL 0.025 mg/l 
BDL 0.005 mg/1 
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Metals 
Arsenic 
Chromfun 
copper 
Lead 

·-· 

• Note: This Is a surma re ry po 

-"" ., 

Heritage Laboratories, Inc •• Parameter Summary Report 
SUP Uflmfngton ProJect 

FIELD BLANK FIELD BLANK REP1 TRIP BLANK 
8117646 8117646 8117647 
16·0CT·9Z 16·0CT·9Z 16·0CT·92 

CAS Nurbe• Result DL Unftl Result DL Ullft! Result Dt 
7440·38-. BDL 0.005 mg/1 BOL 0.005 mg/1 . NA 

7440·47·3· BDL 0.010 mg~: BOL 0.010 mg/1 NA 
7440·50·1 BOL 0.025 mg/ SOL 0.025 mg/l NA 
7439·92·1 SOL o.oos mg/1 BOL o.oos mg/l NA 

' .. . . 

.. .. . 

.. . . ' . 
·. 

Unit! 

Jrn 
EN .. iH 

TRIP BLANK REP1 
8117647 
16·0CT·92 
Result DL Unit! 

NA 
NA 
NA 
NA 

~~uw~o 
~ 

NOV.2 51992 

l.ii"JMENTAL ArrAit 

rt. Please see the Certificate of Anal ;Is for more 1nfonnat1on. ys DL • Detection L mit 

Page 11 
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Waters 

Semi-Volatiles 

: ·.·.··· 
' • • '.- ~I • • 

.. •. ~ . 
... ·. 

~~~tllW![~ 
NO\J 2 5 1992. 
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seml•volatfles 
Acenaphthene 
Anthracene 
Benz(A)Anthracene 
Benzo(A)Pyrene 
Benzo(S)Fluoranthene 
Benzo(K)Fluoranthene 
Sis(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chlorophenol 
Chrysene 
OibenzCA,H)Anthracene 
2,4·Dimethylphenol 
2,4·Dfnftrophenol 
Fluoranthene 
lndenoC1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5·Trfchlorophenol 
2,4,6·Trlchlorophenol 

-·~...., _ ... -~ --..., -~-' ' . 
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M\1·22 
8117577 
13·0CT·92 

CAS Number Result 
83·32-~ *2.5 

120·12· 0.18 
56·55· 0.13 
50·32-f 0.06 

205·99·c 0.12 
207·08·S SOL 
1 11·44-~ SOL 
86·74-f o. 19 
59·50·i SOL 
95·57-f SOL 

218·0H 0.10 
53·70·:3 SOL 

105·67·9 0.03 
25550·58· SOL 

206·44·( *1. 7 
193·39-~ 0.02 
91·20· **4.5 
87·86·~ SOL 
85·01·E *3.7 

108·95·ii SOL 
25167·83·~ BOL 

95·95·~ SOL 
88·06·4 SOL 

HW·23 
8117578 
13·0CT·92 

M\1·10 
8117579 
14·0CT·92 

OL Units Result 
0.01 mg/1 80L 
0.01 mg/L SOL 
0.01 mg/L BOL 
0.01 mg/1 SOL 
0.01 mg/L BDL 
0.01 mg/L BOL 
0.01 mg/L BDL 
0.01 mg/1 BDL 
0.01 mg/1 BDL 
0.01 mg/1 BOL 
0.01 mg/L BDL . ., 
0.01 mg/L BDL 
0. 01 mg/L BDL 
0.05 mg/1 SOL ,' 
0.01 mg/L BDL: 
0.01 mg/1 BDL · 
0.01 mg/1 BOL' 
0.05 mg/1 BDL 
0.01 mg/L BDL. 
0.01 mg/L SOL: 
0.01 liG/L BDL 
0.01 mg/L BDL . 
0.01 mg/L BDL 

OL Units Result 
0.01 mg/L SOL 
0.01 mg/L BOL 
0.01 mg/L BOL 
0.01 mg/L SOL 
0.01 mg/L BDL 
0.01 mg/L BOL 
0.01 mg/1 SOL 
0,01 mg/1 BOL 
0.01 mg/1 BDL 
0.01 mg/L BDL 
0.01 mg/L BOL 
0.01 mg/l BOL 
0,01 mg/1 BDL 
0.05 mg/l BOL 

'· 0.01 mg/l BOL 
.. , 0.01 mg/L BOL 

· ... 0.01 mg/1 BOL 
. 0.05 mg/1 BDL 

. 0.01 mg/l BOL 
0.01 mg/1 BOL 
0.01 mg/1 BDL 
0.01 mgfl BDL 

. 0.01 ~/l BDL 

M\1·16 
8117580 
14·0CT•92 

OJ. Un_lts Result 
0.01 mg/L SOL 
0.01 mg/1 SOL 
0.01 mg/l SOL 
0.01 mg/1 SOL 
0.01 mg/l SOL 
0.01 mg/l SOL 
0.01 mg/l SOL 
0.01 mg/l SOL 
0.01 mg/l BDL 
0.01 mg/l SOL 
0.01 mg/l BOL 
0,01 mg/L SOL 
0.01 mg/L BDL 
0.05 mg/L BDL 
0.01 mg/L SOL 
0.01 mg/l SOL 
0.01 mg/l BDL 
0.05 mg/l BDL 
0.01 mg/l SOL 
0.01 11\J/L BDL 
0.01 mg/L BDL 
0.01 mg/L BDL 
0.01 mg/L BDL 

M\1·17 
St17581 
14•0CT•92 

OL Units Result 
0.01 mg/L BDL 
0,01 mg/L 0.02 
0.01 mg/l BDL 
0.01 mg/l BDL 
o.o1 mg/1 ·o.o1 
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 BOL 
0.05 mg/L BOL 
0.01 mg/L 0.08 
0.01 mg/L BOL 
0.01 mg/L SOL 
0.05 mg/L SOL 
0.01 mg/L 0.06 
0.01 mg/L BOL 
0.01 mg/L BOL 
0.01 mg/L SOL 
0.~1 mg/1 BOL 

Ol Units 
0,01 mg/L 
0.01 mg/L 
0.01 mg/L 
0.01 nr3/L 
0.01 nr3/L 
0.01 nr3/L 
0.01 nr3/L 
0.01 nr3/1 
0.01 mg/L 
0.01 nr3/L 
0.01 nr3/1 
0.01 nr3/1 
0.01 nr3/l 
0.05 nr3/l 
0.01 nr3/L 
0,01 nr3/L 
0.01 nr3/L 
0.05 nr3/L 
0.01 nr3/L 
0~01 nr3/L 
0.01 nr3/l 
0.01 nr3/l 
0.01 nr3/L 

~~~~uwrn:@ 
NOV 5199l 

. .., ... 
EN . r, · .. liiAL . · " ~inlitwull:.l' t· •• • ,·,; ""' 

* Note: Thts is 11 summary report. Please see the Certificate of Ana ysis for more information. OL = Detection L1m1t 
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Seml•volatl les 
Acenaphthene 
Anthracene 
Benz(A)Anthracene 
Senzo(A)Pyrene 
Benzo(B)Fluoranthene 
8enzo(K)Fluoranthene 
Bis(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenot 
2·Chlorophenol 
Chrysene 
DfbeniCA,H)Anthracene 
2,4·Dfmethylphenol 
2,4·Dinitrophenol 
Fluoranthene 
Jndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5·Trfchlorophenol 
2,4,6·Trfchlorophenol 

-· 
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FIELD BLANIC TRIP BLANIC M\1•9 
8117582 8117592 8117598 
14•0CT•92 14·0CT•92 15•0CT•92 

CAS N~r Result OL Unlu Result 01. Units Result OL Unft~ 
83·32·~ SOL 0.01 mgfl NA BDL 0.01 1119/l 

120·12·1 BDL 0.01 mgfl NA BDL 0.01 1119/l 
56· 55·~ BOL 0.01 lfl!1/l NA BDL 0,01 1119/l 
50·32-E BOL 0.01 mg/L NA SOL 0.01 1119/1 

205·99·ii SOL 0.01 mgfl NA BDL 0.01 1119/L 
207·08·~ BOL 0.01 mgJL NA BDL 0.01 1119/l 
111·44·~ BOL 0.01 mg/L NA BOL 0.01 1119ll 
86·74·l BDL 0.01 lfl!1/l NA BDL 0.01 1119/l 
59·50·1 BDL 0.01 mgfl NA BOL 0.01 mg/L 
95·5N BDL 0.01 mg/L NA SOL 0.01 mg/L 

218·0H BDL 0.01 mgfL NA BDL 0.01 mg/L 
53·70·~ BDL 0.01 mgfL NA BDL 0.01 mg/L 
105·67·~ BDL 0.01 mgfl NA •' BDL 0.01 mg/L 

25550·58·1 BDL 0.05 mg/L NA -· BDL 0.05 mg~~ 
206·44·( BDL 0.01 mgJL NA ·. .. r.: SOL 0.01 'IIYdl .. 
193·39-~ BDL 0.01 1119/l NA ~ I BDL 0.01 1119/l 
91·20·~ BDL 0.01 1119/l NA SOL 0.01 mg/l 
87·86·~ SOL 0.05 1119/L NA SOL 0.05 ~~~~~~: 
85·0H BDL 0.01 1119/l NA BDL 0.01 mg/ 

108·95·ii BDL 0.01 mg/L NA BDL 0.01 RP,J/1 
25167·83·~ SOL 0.01 mg/l NA SOL 0.01 mg/l 

95·95·( BDL 0.01 mg/l NA BDL 0.01 mg/l 
88·06·< BDL 0.0!. mg/l NA BDL 0.01 mg/l 

Page 2 

M\1·8 M\1·8A 
8117599 8117600 
15·0CT•92 15·0CT•92 
Result DL Units Result Dl Unit~ 
BDL 0.01 1119/L BDL 0.01 1119/l 
BDL 0.01 1119/l BDL 0.01 1119/( 
BDL 0.01 1119/l BDL 0.01 1119/l 
SOL 0.01 1119/l BDL 0.01 1119/l 
BDL 0.01 1119/l BOL 0.01 1119/l 
BOL 0.01 1119/1 SOL 0.01 1'19/l 
BDL 0.01 1119/l BOL 0.01 mg/l 
BOL 0.01 mg/l BDL 0.01 mgfl 
BDL 0.01 mg/l BDL 0.01 mg/l 
BDL 0.01 mg/1 BOL 0.01 1119/l 
BDL 0.01 mg/l BDL 0.01 mg/t 
BDL 0.01 mg/l BDL 0.01 mg/l 
SOL 0.01 mg/l BDL 0.01 mg/l 
BDL 0.05 1119/l BOL 0.05 mgfl 
BDL 0.01 1119/l BDL 0.01 mg/l 
BDL 0.01 mg/l BDL 0.01 1119/l 
8Dl 0.01 mg/l BOL 0.01 1119/1 
BDL 0.05 1119/l BDL 0.05 mg/1 
SOL 0.01 1119/l BDL o.o1 mgJI 
BOL 0.01 1119/l BOL 0.01 mgfl 
BDL 0.01 mg/l BDL 0.01 mg/l 
BDL 0.01 1119/l BDL 0.01 mg/l 
BDL 0.01 mg/l BDL 0.01 mg/l 

.. 
' 

~~~~D ~OC@ 
NOV 2 ~ 1992 

' ·~·· . . . 
• Note: Thts -Is a summary report. Please see the Certificate of Analysis tor more 1ntormat on. OL :a Detection Ltmrt t.l'n'ahviWIL.U It\~'"'"''"" 
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Semi-volatiles 
Acenaphthene 
Anthracene 
8enz(A)Anthracene 
BenzoCA)Pyrene 
8enzo(8)Fluoranthene 
8enzoCK)Fluoranthene 
Bis(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chtorophenol 
chrysene 
Dlbenz(A,H)Anthracene 
2,4·Dimethylphenol 
2,4·Dinitrophenol 
Fluoranthene 
lndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5·Trichlorophenol 
2,4,6-Trichtorophenot 

\ . 
-· 
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Heritage Laboratories, Inc •• Parameter Summary Report 

SWP Wilmington ProJect 

M\1•1 M\1•18 M'ol·6 
8117601 8117602 8117603 
15•0CT·92 15·0CT·92 1S•OCT·92 

CAS NUTbe_r Result OL Unit~ Result DL Unit~ Result OL Unit~ 
83·32-~ BOL 0.01 1119/L 8DL 0.01 1119/L 8DL 0.01 mg/L 

120·12·1 BOL 0.01 1119/L 8DL 0.01 1119/L BDL 0.01 1119/L 
56·55-~ BOL 0.01 "'l/L BDL 0.01 1119/L 8DL 0.01 mg/t 
50·32-f BDL 0.01 1119/l 8DL 0.01 "'l/L BDL 0.01 1119/l 

205·99-~ BDL 0.01 1119/L BDL 0.01 1119/L BDL 0.01 1119/l 
207·08-~ SOL 0.01 1119/L 8DL 0.01 1119/L BDL 0.01 1119/L 
111·44·~ BDL 0.01 "'l/L 8DL 0.01 1119/L BDL 0.01 1119/L 
86·74-~ BOL 0.01 1119/l BDL 0.01 1119/L 8DL 0.01 1119/l 
59·50·t 8DL 0.01 "'l/L 8DL 0.01 1119/l 8DL 0.01 mg/l 
95·57·E BDL O.Ot 1119/L 8DL. ··. · 0.01 1119/L SOL 0.01 1119/L 

218·0H 8DL 0.01 1119/L 80L .. · 0.01 1119/L BDL 0.01 111!1/l 
53·70-~ 8DL 0.01 1119/L 80L. ·~ .. 0.01 1119/L 8DL 0.01 1119/l 

105·67-S BDL 0.01 "'l/L BDL 0.01· mg/L BDL 0.01 mgJt 
25550·58-t BDL 0.05 1119/L BDL. ... 0.05 "'l/L BDL 0.05 mgJt 

206·44-G BDL 0.01 1119/l BDL · :. ·~} 0.01 1119/l BDL 0.01 Jrll/l 
193·39·~ BDL 0.01 1119/L 8DL 0.01 mg/L BDL 0.01 1119/l 
91·20-~ BDL 0.01 1119/L 8DL .. .. · 0.01 "'l/L SOL 0.01 ~V/l 
87·86-~ BDL 0.05 mgfl BDL .. . ·. 0.05 1119/l BDL 0.05 ~V/l 
85·0H BDL 0.01 1119/L BDL. · 0.01 1119/L BDL 0.01 II'G/l 

108·95·11 BDL 0.01 1119/l BDL 0.01 mg/l BDL 0.01 JriJ/L 
25167·83·1 BDL 0.01 1119/L 8DL 0.01 mg/L 8DL 0.01 111!1/l 

95·95-ll BDL 0.01 1119/L 8DL 0.01 1119/l 8DL 0.01 1119/l 
88·06-c: 8DL 0.01 1119/l BDL . 0.01 1119/l BDL 0.01 mg/L 

·• 
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MW·13 M\1•15 
8117604 8117605 
15·0CT·92 15·0CT·92 
Result OL Units Result DL Units 

*1.1 0.2 1119/l 0.14 0.01 1119/L 
*0.26 0.2 "'l/l 8DL o.ot "'l/L 

o. 12 o.o1 "'l/t BDL 0.01 "'l/l 
0.04 0.01 mg/t BDL 0.01 "'l/l 
0.08 0.01 "'l/l BDL 0.01 1119/L 

BDL 0.01 mg/L BDL 0.01 "'l/L 
BDL 0.01 mg/l BDL 0.01 111!1/l 

*0.32 0.2 1119/l 0.03 0.01 1119/l 
8DL 0.01 1119/L BDL 0.01 1119/L 
BDL 0.01 .1119/l 8DL 0.01 "'l/L 

0.10 0.01 1119/l BDL 0.01 111!1/L 
BDL 0.01 1119/l BDL 0.01 111!1/l 

0.01 0.01 ug/t . 0.03 0.01 1119/L 
BOL 0.05 ug/l BDL 0.05 1119/l 

*0.76 0.2 mg/l BDL 0.01 1119/L 
0.02 0.01 mg/l 8DL 0.01 1119/L 

*3.5 0.2 1119/l BDL 0.01 "'l/l 
BDL 0.05 mg/L BDL 0.05 mgft 

*1.6 0.2 mg/L 0.05 0.01 mg/L 
BDL 0.01 mg/l BDL 0.01 mgJL 
BDL 0.01 mg/l 8DL 0.01 mg/L 
BDL 0.01 mg/L 8DL 0.01 1119/l 
BDL 0.01. mg/l BDL 0.01 mgJL 

~~~~n~ 1[~ 
NOV 2 51 392 

Eu ~ m..rue.S&:.h • nL ' .• 't ... ~· 
* Note: Thfs fs a summary report. P ease see the Certificate of Analys1s for more lntormat on. DL • Detection Lfmlt 
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Semf ·volatf les 
Acenaphthene 
Anthracene 
BenzCA)Anthracene 
8enzo(A)Pyrene 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
8fs(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chlorophenol 
Chrysene 
Dfbenz(A,H)Anthracene 
2,4·Dfmethylphenol 
2,4·Dinltrophenol 
Fluoranthene 
lndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5·Trlchlorophenol 
2,4,6·Trlchlorophenol 

-· 

Heritage Laboratories, Inc •• Parameter Summary Report 
SUP Wilmington Project 

FIELD BLANK TRIP BLANK MW·11A 
8117606 8117607 8117638 
15·0CT·92 15·0CT·92 16·0CT·92 

CAS N.,m,e Result DL Unft5 Result DL Unit! Result OL Unit~ 

83·32-~ SOL 0.01 mg/1 NA 0.05 0.01 mg/1 
120·12·· 8Dl 0.01 mg/L NA 0.02 0.01 mg/1 
56· 55· 80L 0.01 mg/1 NA 8Dl 0.01 mg/l 
50·32-fl 8DL 0.01 mg/L NA 8DL 0.01 mg~: 

205·99-i! BDL 0.01 mg/l NA BDL 0.01 mg/ 
207·08·9 BDL 0.01 mg/1 NA BDL 0.01 mg/L 
111·44·4 BDL 0.01 mg/L NA BDL 0.01 mg/1 
86·74-ll BDL 0.01 mg/1 NA 0.04 0.01 mg/1 
59·50·7 8DL 0.01 mg/1 NA BDL 0,01 mg/l 
95·5N 8DL 0.01 mg/1 NA , .. :: BDL 0,01 mg/1 

218·01-~ BDL 0.01 mg/1 NA., . 
·J .... BDL 0,01 mg~: 

53·70· BDL 0.01 mg/1 .·' NA 
., 

8DL 0,01 mg/ ' 
105·67-~ 8DL 0.01 mg/L NA •' BDL 0.01 mg/1 .. 

25550·58·7 8DL 0.05 mg/1 NA .. .:~ ;; BDL 0,05 mg/l 
206·44•( 8DL 0.01 mg/1 NA ... !-' ~ 0.01 0.01 mg~: 
193·39-~ BDL 0.01 mg/1 NA { BDL o.ot mgt 
91·20·~ BDL 0.01 mg/1 NA. - .. '· BDL 0,01 mg/l .. 
87·86·5 8DL 0.05 mg/1 NA" 8DL 0,05 111!1/l 
85·01-f BDL 0.01 mg/l NA 0.06 0.01 mg/1 

108·95-i! BDL 0.01 mg/1 NA. 8DL o.o1 mg~: 
25167·83-~ 8DL 0.01 mg/l NA BDL 0.01 mg/ 

95·95·4 8DL 0.01 mg/1 NA BDL 0.01 mg/1 
88·06·i! 8DL o.o~. mg/L NA BDL 0.01 mg/1 

.. 

-
' .. .. 
'. 

MW·24 
8117639 
16•0CT·92 
RHUlt Dl Unft~ 

0.11 0.01 mg/1 
BDL 0.01 mg/L 
BDL 0.01 mg/L 
BDL 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/t 
8DL 0.01 mg/1 

0.03 0.01 mg/1 
8DL 0.01 mg/1 
BDL 0.01 mg/1 
8DL 0.01 mg/1 
BDL 0.01 mg/1 
8DL 0.01 mg/1 
BDL 0.05 mg/l 
8DL 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/l 
BDL 0.05 mg/1 

0.02 0.01 mg/l 
8DL 0.01 mg~: 
BDL 0.01 mg/ 
8DL 0.01 mg/l 
8DL 0_.01 mg/l 

~~~~~Eawn 
~~ . t' 

NOV 2 5 l99i 

E ~ 'J 11\VIt I ill:.!\ I rtL ,,, 
* Note: 'thTs Is a summary report. P1ease see the Certificate of Analysis for more 1ntonnat1on. DL .. Detection Limit 
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MW·14 
8117640 
16·0CT•92 
Result OL Units 
-o.81 0.01 mg/L 
**0.26 0,01 mg/L 

0.14 0.01 mg/L 
0.05 0.01 mg/L 
0.11 0.01 rng/L 

BDL 0.01 mg/l 
BDL 0.01 mg/L 

0.19 0.01 mg/L 
8DL 0.01 mg/L 
BDL 0.01 mg/L 

0.09 0.01 mg/L 
8DL 0.01 mg/l 
BDL 0.01 mg/L 
8DL 0.05 mg/1 
**0.78 0.01 mg/1 

0.02 0.01 mg/1 
***4.9 0.01 1119/1 
8DL 0.05 mgfl 
**1.4 0.01 mg/L 

8DL 0.01 1119/l 
8DL 0,01 mg/L 
8DL 0.01 mg/L 
BDL 0.01 ll!g/1 

:~ 
6tl:oH.'l 
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Semi-voLatiles 
Acenaphthene 
Anthracene 
8enz(A)Anthracene 
Benzo(A)Pyrene 
Benzo(B)Fluoranthene 
Benzo(K)fluoranthene 
Bls(2·thloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chlorophenol 
Chrysene 
Dlbenz(A,H)Anthracene 
2,4·Dimethylphenol 
2,4·Dfnltrophenol 
Fluoranthene 
lndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5-Trfchlorophenol 
2,4,6-Trlchlorophenol 

·-· 

Heritage Laboratories, Inc •• Parameter Summary Report 
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M\1·25 M\1·19 M\1·19A M\1·20 
8117641 8117642 8117643 8117644 
16·0CT·92 16·0CT·92 16•0CT·92 16·0CT·92 

CAS Nurber Result DL Unfts Resu\t DL Units Result DL Unit~ ResuLt DL Unft~ 
83·32·9 o. 120 0.01 mg/l 0.18 0.01 mg/l SOL 0.01 mg/l o.os 0.01 1119/l 

120·12·7 0.070 0.01 1119/l 0.01 0.01 1119/l SOL 0.01 1119/L 80L 0.01 1119/L 
56·55·3 0.05 0.01 1119/l BOL 0.01 mg/L SOL 0.01 1119/L BOL 0.01 mgfl 
50·32-ll 0.02 0.01 mg/l BDL 0.01 mg/L BDL 0.01 mg/L BDL 0.01 1119/L 

205·99-ii 0.04 0.01 mg/l BOL 0.01 mg/L SOL 0.01 mg/L BDL 0.01 1119/L 
207·08-~ BDL 0.01 mg/L BDL 0.01 mg/L BOL 0.01 1119~~ BDL 0.01 mg/l 
111·44-~ SOL 0.01 mg/L BDL 0.01 mg/L SOL 0.01 mg/ BOL 0.01 mg/l 
86·74-! 0.02 0.01 mg/l 0.07 0.01 mg/l SOL 0.01 mg/l BDL 0.01 mg/l 
59·50·1 BDL 0.01 1119/l BDL 0.01 mg/l BDL 0.01 mgfl BDL 0.01 mg/l 
95·57-E BDL 0.01 1119/l 8DL . 0.01 mgfl SOL 0.01 mg/l BDL 0.01 mg/l 

218·0H 0.04 0.01 mg/l BDL 0.01 mg/L 80L 0.01 mg/L 8Dl 0.01 mg/L 
53·70-~ 8DL ·o.o1 mg/L BDL 0.01 mg/l BOL 0.01 mgit 80L 0.01 mg/l 
105·67-~ BDL 0.01 1119/l BOL 0.01 1119/l BDL 0.01 mgfl BDL 0.01 mg/l 

25550·58•1 BDL 0.05 mg/l 8DL 0.05 mg/L 8DL 0.05 mg/L BOL 0,05 mg/L 
206·44·( o. 16 0.01 mg/l 0.02 0.01 mg/l BOL 0.01 mgfl 0.012 0.01 mg/l 
193·39·1 BDL 0.01 rng/l BDL 0.01 mg/L BDL 0.01 mg~~ BDL 0.01 mgit 
91·20-~ SOL 0.01 mg/L **0.30 0.10 mg/l BDL 0,01 mg/ 0.04 0.01 mg/l 
87·86-~ SOL 0.05 mgfl BDL 0.05 mg/l BOL 0.05 mg/l SOL 0.05 mg/l 
85·0H 0.190 0.01 1119/l 0.08 0.01 mg/l 8DL 0.01 mg/l 0.05 0.01 mg/1 

108·95·, 8DL 0.01 mg/l BDL 0.01 mg/l 8DL 0.01 mg/l BDL 0.01 mg/l 
25167·83-~ 8DL 0.01 mg/l BOL 0.01 mg/l 8DL 0.01 mg/l BDL 0.01 mg/1 

95·95-~ BDL 0.01 mg/1 SOL 0.01 mg/l SOL 0.01 mg/l BDL 0.01 mg/1 
88•06·, 80L o.o~.mg/L SOL 0.01 ~/l BDL 0.01 mgil SOL 0.01 mgil 

. ~D~~IEUW& 
u~ 

NOV 2 iJ 1992 

M\1·21 
8117645 
16·0CT•92 
Result 
BDL 
80l 
BDL 
BDL 
8Dl 
BDL 
8Dl 
BDL 
BDL 
8Dl 
BOL 
80l 
BDL 
80L 
SOL 
BDL 
BDL 
SOL 
BDL 
8DL 
SOL 
BDL 
BDL 

@ 

EN Vll\1 ... -..d:l~ 11-\L 1 •• l ••••• ~· 

* Note: This -is a summary report. P ease see the cert1flcate of Analys1s for more 1ntormat on. DL a Detection L mit 
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DL Units 
0.01 1119/l 
0.01 mg/L 
0.01 mg/L 
0.01 mg/L 
0.01 mgfl 
0.01 1119/L 
0.01 mg/L 
0.01 mg/l 
0.01 mg/L 
0.01 mg/L 
0.01 mg/L 
0.01 mg/L 
0.01 mg/L 
0.05 mg/L 
0.01 mg/L 
0.01 mg/L 
0.01 1119/l 
0.05 mg/l 
0.01 mg/L 
0.01 mg/L 
0.01 mg/L 
0.01 mg/L 
0.01 mgfl 



--_,- .. - .. i -.. -. 
Seml·votatfles 
Acenaphthene 
Anthracene 
Benz(A)Anthracene 
Benzo(A)Pyrene 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
Bfs(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chlorophenol 
Chrysene 
Dibenz(A,H)Anthracene 
2,4-Dfmethylphenol 
2,4-Dinttrophenol 
Fluoranthene 
lndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5•Trichlorophenol 
2,4,6·Trtchlorophenol 

-· 

* Note: Thts ts a SU11118 re ~ po 
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Heritage Laboratories, Inc •• Parameter summa~ Report 

SWP Wilmington Project 

FIELD BLANK TRIP BLANK 
8117646 8117647 
16·0CT·92 16·DCT•92 

CAS Nurber Result DL Unit! Result DL Unit~ 

83·32·S BDL 0.01 mg/1 NA 
120·12·1 BDL 0.01 mg~: NA 
56·55-~ BDL 0.01 mg/ NA 
50·32-f BDL 0.01 mg/1 NA 

205·99-~ BDL 0.01 mg~~ NA 
207·08-~ BDL 0.01 mg/ NA 
111·44-~ BDL 0.01 mg/1 NA 
86·74-ll BDL 0.01 mg/1 NA 
59·50•/ BDL 0.01 mg/1 NA 
95·5N BDL 0.01 mg~~ NA 

218-0H BDL 0.01 mg/ · NA · 
53·70·3 BDL 0.01 mg/1 NA '•'' ... 
105·67-~ BDL 0.01 mg/1 NA .. , .. 

~ . . 
25550·58·1 BDL 0.05 mg~~ NA .. 

206·44-C BDL 0.01 mg/ NA· '• 
.. •,' 

193·39·5 0.01 mg/l 
... 

SOL NA 
91·20-~ SOL 0.01 mg/l NA . 
87·86-~ SOL 0.05 mg~~ NA 
85·01-f SOL 0.01 mg/ NA 
108·95-~ SOL 0.01 mg~: NA 

25167·83-~ BDL 0.01 mg/ NA ; 

95·95-~ SOL 0.01 mg/1 NA 
88·06-~ SOL 0.01 mg/1 NA 

" 

.. 
,, 

~~~~uwu ~@ 
NOV ~ 5 199l 

t1~ v 11\\,••ula:.U i rtL l.1 I J I! ~,J 

rt. Please see the Cert1 fTcate of Analysis for more tnfonnat on. DL • Detection L1mlt 
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SYP Yllmlngton Project 

14\1·22 14\1·23 M\1·17 
8117577 8117578 8117581 
13·0CT·92 13·0CT·92 14•0CT·92 

General Or anlcs CAS NLJTbe Result DL Unit Result D Unit Resu DL U It Resu t D Un Resul D Unit 
Benzene 71·43· 0.005 0.001 rrrJ/ SOL 0.001 rrrJ/ BDL o.oo1 mg/ BDL 0.001 mg/ SOL 0.001 mg/ 
Bromodichloromethane 75·27- BDL o.oo1 rrrJI BDL 0.001 mg/ BDL o.oo1 mgt BDL 0.001 irfdl BDL 0.001 mg/ 
Brcmomethane 74·83· BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 ~' SOL o.oos mg/ 
Carbon Tetrachloride 56·23· BDL o.oo1 mgt BDL 0.001 mg/ BDL o.oo1 mgt BDL 0.001 ~' BDL 0.001 mg/ 
Chlorobenzene 108·90- BDL o.oo1 mgt BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 lf'fdl BDL 0.001 mgt 
Chloroethane 75·00· BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 mg/ BOL 0.005 IIYJ/ BDL 0.005 rrrJ/ 
2·Chloroethylvfnylether 110·75· BDL 0.001 mg/ BDL 0.001 mg/ BDL o.oo1 lf'fdl BDL 0.001 IIYJ/ BDL 0.001 lf'fdl 
Chloroform 67·66· 0.004 0.001 rrrJI BDL 0.001 lf'fdl BDL 0.001 rrrJI BDL 0.001 lf'fdl BDL 0.001 rrrJ/ 
Chloromethane 74·87· BDL 0.005 rrrJ/ BDL 0.005 mg/ BDL 0.005 rrrJI BDL 0.005 rrrJI BDL 0.005 lf'fdl 
Cfs-1,3-Dfehloropropene 10061·01· BDL 0.001 rrrJI BOL 0.001 lf'fdl BDL .0.001 mgt BDL 0.001 mg/ BDL 0.001 rrrJ/ 
Dlbromochloromethane 124·48·1 BDL 0.001 rrrJ/ BDL 0.001 mg/ BDL 0.001 rrrJI BDL 0.001 lf'fd/ BDL 0,001 rrYJI 
1,2·Dibromoethane (Edb) 106·93· BDL 0,005 rrrJI BDL 0.005 mg/ BDL 0.005 rrgJ BDL 0.005 rrYJI BDL 0.005 rrYJI 
Dichlorodffluoromethane 75-71· BOL 0.005 rw:JI BDL 0,005 mg/ BDL 0.005 mg/ BDL 0,005 lf'fdl BDL 0,005 mg/ 
1,1-Dfchloroethane 75-34· BOL 0.001 '"J/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrYJ/ BDL 0,001 mgt 
1,2·Dfchloroethane 107·06· BDL 0.001 rrrJ/ BDL 0.001 mg/ BDL 0.001 rw:JI BOL 0,001 rrYJ/ BDL 0,001 mgf 
1,1-Dfchloroethene 75·35· BOL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrrJ/ BDL 0.001 rrYJI BDL 0,001 mg/ 
Dlchloromethane 75·09· 0.002 0.001 mg/ 0.003 0.001 mg/ BDL 0.001 rrrJI 0,001 0.001 rrrJI 0.003 0,001 mg/ 
1,2-Dfchloropropane 78·87· BDL 0.001 mg/ BDL 0.001 lf'fdl BDL 0.001 rrrJI BDL 0.001 ll'fill BDL 0.001 mg/ 
Ethyl Benzene 100·41· 0,037 0.001 mg/ BDL 0.001 lf'fdl BDL 0.001 mgt BDL 0.001 mgt 0.006 0.001 rrrJ/ 
Fluorotrfchloromethane 75·69· BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 rrYJ/ BDL 0.005 mg/ BDL 0,005 mg/ 
H/P·Xylene N 0.048 0.001 rrYJI BDL 0.001 rrrJI BDL 0.001 mg/ BDL 0,001 rrYJ/ 0.016 0,001 lf'fdl 
Hethyl·T·Butyl Ether (Htbe) 1634·04· BDL 0.005 mg/ BDL 0.005 mg/ BDL 0,005 rrYJI BDL 0.005 rrYJI BDL 0.005 rrrJI 
O·Xylene 95·47- 0.023 0.001 mg/ BDL 0.001 mg/ BOL 0.001 mg/ BOL 0.001 mg/ 0.010 0.001 ~WJI 
1,1,2,2-Tetrachloroethane 79·34· BOL 0.001 rrYJI BOL 0.001 rrYJ/ BOL 0.001 mg/ BOL 0.001 rrYJI BDL 0.001 mg/ 
Toluene 108·88· 0.011 0.001 mg/ BOL 0.001 mg/ BOL 0,001 mg/ BOL 0.001 mg/ 0,017 0.001 mg/ 
Trans-1,2-0fchloroethene 156·60· SOL 0.001 !WJ/ BOL 0.001 mg/ SOL 0,001 mg/ BDL 0.001 mg/ SOL 0.001 rrYJ/ 
1,1,1-Trlchloroethane 78·92· SOL 0.001 mg/ SOL 0.001 mg/ SOL 0,001 mg/ BDL 0.001 mg/ SOL 0.001 mg/ 
1,1,2-Trfchloroethane 79·00· BOL 0.001 rrg/ BOL a.oo1 mgt BDL 0.001 mg/ BDL 0.001 mg/ SOL 0.001 rrrJI 
Trfchloroethene 79·01· BDL 0.001 ~WJI BOL 0.001 rrYJI SOL 0.001 rrYJI BDL 0.001 rrYJI BDL 0.001 rrYJI 
Vinyl Chloride 75·01• BDL 0.005 mg/ BDL 0.005 rrYJI SOL 0.005 rrYJI BDL 0.005 q/ BDL 0.005 mg/ 

~~~ llW[~ 
NO 2 51992 

* Note: T 8 8 a summary report. P ease see the Cert cate of Analys1s for more 
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H\1·9 H\1•8A 
8117598 8117600 
15·0CT•92 15·0CT•92 

Genera Or antes CAS Nll!be Result D Unit D Untt Result D Unit 
Benzene 71·43· BDL BDL 0.001 rrYJ/ 0.001 rrYJ/ BDL 0.001 rrYJI 
Bromodfchloromethane · 75·27· BDL BDL 0.001 rrYJ/ 0.001 rrYJ/ BDL 0.001 rrYJ/ 
Bromomethane 74·83· BDL BDL 0.005 rrYJ/ 0.005 rrYJI BDL 0.005 rrYJI 
Carbon Tetrachloride 56·23· BDL BOL 0.001 rrYJ/ 0.001 rrYJI BDL 0.001 rrYJI 
Chlorobenzene 108·90· BDL BOL 0.001 rrYJ/ 0.001 rrYJI BOL 0.001 rrYJI 
Chtoroethane 75·00· BOL BDL 0.005 rrQ/ 0.005 rrYJI BDL 0.005 rrYJI 
2·Chloroethylvfnylether 110·75· BOL BOL 0.001 rrYJ/ 0.001 rrQ/ BDL 0.001 rrYJ/ 
Chloroform 67·66· BDL BOL 0.001 rrYJI 0.001 rrYJI 0.002 0.001 rrYJ/ 
Chloromethane 74·87· BOL BOL 0.005 ri'IJ/ 0.005 rrYJI BOL 0.005 rrYJI 
Cfs-1,3·Dfchloropropene 10061-01- BDL BDL BDL 0.001 rrYJI 0.001 rrQ/ BDL 0.001 rrYill 
Dfbromochloromethane 124·48·1 BDL BOL. BDL 0.001 rrYill 0.001 rrYill BOL 0.001 rrYill 
1,2-Dfbromoethane CEdb) 106·93· BDL BDL BDL 0.005 rrYJ/ 0.005 rrYJI BOL 0.005 rrYJ/ 
Dfchlorodlfluoromethane 75·71· BOL BDL BOL· 0.005 rrYJ/ 0.005 rrYJI BDL 0.005 rrYJ/ 
1,1·Dfchloroethane 75-34· BDL BDL . BDL 0.001 rrtJ/ 0.001 rrYJI BDL 0.001 rrYJ/ 
1,2·Dfchloroethane 107·06· BOL BDL BOL 0.001 rrYJI 0.001 rrYJI BOL 0.001 rrYJ/ 
1,1-0fchloroethene 75·35· BDL BDL BDL 0.001 rrYJI o.oa1 rrYJI BDL 0.001 ~/ 
Of chloromethane 75·09· 0.002 BDL · BDL 0.001 rrYJI 0.001 rrYJI BDL 0.001 rrrJ/ 
1,2·Dfchloropropane 78·87· BDL BDL SOL 0.001 rrrJ/ 0.001 rrtJ/ SOL 0.001 rrrJ/ 
Ethyl Benzene 100·41· BDL BDL . BDL 0.001 rrtJ/ 0.001 rrtJ/ BDL 0.001 ~/ 
Fluorotrfchloromethane 75·69· BOL BDL BDL 0.005 rrYJ/ 0.005 rrrJ/ BDL 0.005 rrrJ/ 
H/P•Xylene N BDL BDL SOL 0.001 rrYJI 0.001 rrYJI BOL o.oo1 rrYJI 
Hethyl·T·Butyl Ether (Mtbe) 1634·04· BOL SOL BDL 0~005 rrYJ/ 0.005 rrYJI BDL 0.005 rrYill 
O·Xylene 95·47· SOL BDL BDL o.oo1 rrYJI 0.001 rrYJI SOL 0.001 rrYJI 
1,1,2,2·Tetrachloroethane 79·34· BOL BOL BDL 0.001 mg/ 0.001 rrYJI BOL 0.001 rrYJI 
Toluene 108·88· BDL BDL BOL 0.001 rrYJI 0.001 rrYJI BOL 0.001 rrr;J/ 
Trans·1,2·Dichloroethene 156·60· BDL BOL BOL 0.001 mg/ 0.001 rrYJI BDL 0.001 rrrJ/ 
1,1,1·Trlchloroethane 78·92· BOL BDL BDL 0.001 lfQ/ 0.001 rrYJ/ BDL 0.001 rrrJ/ 
1,1,2·Trfchloroethane 79·00· BDL BOL SOL 0.001 lfQ/ 0.001 rrr;J/ SOL 0.001 rrYJI 
Trfchloroethene 79·01· BDL BDL BDL 0.001 lfQ/ 0.001 lfQ/ BDL 0.001 'IQ/ 
Vfnyl Chloride 75·01· BDL BDL BDL 0.005 mg/ 0.005 rrr;J/ BDL 0.005 ~/ 

~~~ .IlWOC~ 
NO 2 5 1992. 

ENTAL AFFA\RS 
* Note: Th s s a summary report. Please see the Cert 
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H\1-18 HY·6 
8117602 8117603 
15·0CT·92 15•0CT·92 

Gene at Or anfcs CAS NUTbe D un t Result DL Unit Result DL Unit Resu u Resul DL Unit 
Benzene 71·43· 0.001 fWd/ BDL 0.001 mgt BDL 0.001 mgf 0.10 0.01 ug/ 0.005 0.001 mgt 
Bromodfchloromethane· 75·27· 0.001 fWd/ BDL 0.001 mg/ BDL 0.001 mgf BDL 0.01 ug/ BDL 0.001 mgt 
Bromomethane 74·83· 0.005 fWd/ BDL 0.005 mg/ BDL 0.005 rrrJ/ BDL 0.05 ug/ BDL 0.005 lr(J/ 
carbon Tetrachloride 56·23· 0.001 fWd/ BDL 0.001 mg/ BDL 0.001 mgt BDL 0.01 ug/ SOL 0.001 lrQ/ 
Chlorobenzene 108·90· 0.001 fWd/ BDL 0.001 rrrJ/ BDL 0.001 fWd/ BDL 0.01 ug/ BDL 0.001 lr(J/ 
Chloroethane 75·00· 0.005 fWd/ BDL 0.005 lrQ/ BDL 0.005 fWd/ BDL 0.05 ug/ SOL 0.005 lrQ/ 
2·Chloroethylvlnylether 110·75· 0.001 fWd/ BOL 0.001 mg/ BDL 0.001 rrrJ/ BDL 0.01 ug/ BOL 0.001 mgf 
Chloroform 67·66· 0.001 fWd/ BDL 0.001 lrfdl BDL 0.001 lrQ/ BDL 0.01 ug/ BDL 0.001 lr(J/ 
Chloromethane 74·87· 0.005 fWd/ BDL 0.005 lrfdl BDL 0.005 fWd/ BDL 0.05 ug/ BDL 0.005 lffd/ 
Cfs·1,3·0fchloropropene 10061·01· BDL 0.001 fWd/ BDL -0.001 lrfdl BDL 0.001 lffd/ BDL 0.01 ug/ BDL 0.001 rrrJ/ 
Dlbromochloromethane 124·48·1 BDL 0.001 rrr,J/ BDL o:oo1 lrfdt BDL 0.001 rrrg/ BDL 0.01 ug/ BOL 0.001 rrrJ/ 
1,2-0fbromoethane CEdb) 106·93· BDL 0.005 rrr,J/ BDL 0.005 lrfdl BDL 0.005 fWd/ BOL 0.05 ug/ SOL 0.005 fWd/ 
Dfchlorodifluoromethane 75·71· BDL 0.005 rrr,J/ BDL 0.005 fWd/ BDL 0.005 fWd/ BDL 0.05 ug/ BOL 0.005 lrQ/ 
1,1·Dfehloroethane 75·34· BDL 0.001 fWd/ BDL 0.001 lffd/ BDL 0.001 lf'G/ BDL 0.01 ug/ SOL 0.005 fWd/ 
1,2·Dfehloroethane 107·06· BDL 0.001 rrr,J/ BDL 0.001 lrfdl BDL 0.001 lf'G/ BDL 0.001 ug/ BDL 0.001 W'Q/ 
1,1-0fehloroethene 75·35· BDL 0.001 rrr,J/ BDL . 0.001 lrfdl BDL 0.001 fWd/ BDL 0.01 ug/ BOL 0.001 II'GI 
Of chloromethane 75·09· BDL 0.001 f'I'Q/ 0.002 - _0.001 lffd/ BDL 0.001 fWd/ BDL 0.01 ug/ BOL 0.001 fWd/ 
1,2·Dfehloropropane 78·87· BDL 0.001 lr(J/ BDL 0.001 lrfdl BDL 0.001 II'GI BOL 0.01 ug/ BOL 0.001 rrrJ/ 
Ethyl Benzene 100·41· BDL 0.001 lr(J/ BDL 0.001 lrfdl BDL 0.001 rrrJ/ 0.04 0.01 ug/ 0.008 0.001 lrfdl 
Fluorotrfehloromethane 75·69· BDL 0.005 rrrJ/ BDL 0.005 ff'fJI BDL 0.005 rrrJ/ BDL 0.05 ug/ SOL 0.005 lrfdl 
H/P·Xylene N BDL 0.001 f'I'Q/ BDL 0.001 lrfdl BDL 0.001 rrrJ/ 0.05 0.01 ug/ 0.006 0.001 f'I'Q/ 
Hethyl·T·Butyl Ether (Mtbe) 1634·04· BDL 0.005 f'I'Q/ BDL 0.005 lrfdl BDL 0.005 rrrJ/ BDL 0.05 ug/ BDL 0.005 rrrJ/ 
O·Xylene 95·47· BDL 0.001 f'I'Q/ BDL 0.001 lrfdl BDL 0.001 rrrg/ 0.02 0.01 ug/ 0.003 0.001 fWd/ 
1,1,2,2-Tetrachloroethane 79·34· BDL 0.001 f'I'Q/ BDL 0.001 lffd/ BDL 0.001 rrrJ/ BDL 0.01 ug/ BOL 0.001 f'I'Q/ 
Toluene 108·88· BDL 0.001 f'I'Q/ BDL 0.001 lffd/ BDL 0.001 ~WJI 0.01 0.01 ug/ BDL 0.001 f'I'Q/ 
Trans·1,2·Diehloroethene 156·60· BDL 0.001 lr(J/ BDL 0.001 lffd/ BDL 0.001 f'I'Q/ BDL 0.01 ug/ BOL 0.001 f'I'Q/ 
1,1,1-Trfehloroethane 78·92· BDL 0.001 lr(J/ BDL 0.001 ff'fJI BDL 0.001 lr(J/ BDL 0.01 ug/ SOL 0.001 rrrgf 
1,1,2-Trfehloroethane 79·00· BDL 0.001 lr(J/ BDL 0.001 lffd/ BDL 0.001 rrrJ/ BDL 0.01 ug/ BOL 0.001 rrrJ/ 
Tr I eh loroethene 79·01· BDL 0.001 rw;J/ BDL 0.001 lrfdl BOL 0.001 rrrJ/ BDL 0.01 ug/ BOL 0.001 rrrJ/ 
VInyl Chloride 75·01· BDL 0.005 rw;J/ BDL 0.005 lffd/ BDL 0.005 rwJ/ BDL 0.05 ug/ BOL 0.005 rrt3/ 

* Note: T s s a summary report. P ease see the Cert f1eate of Ana ys1s for more n ormation. 
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FIELD BLANK TRIP BLANK M\1·24 
8117606 8117607 8117639 
15·0CT·92 15·0CT•92 16·0CT·92 

General or a fcs CAS Nurbe Result OL Unit Result OL u Resu 0 Unit Resul 0 Unf Resu u f 
Benzene 71·43· BDL 0.001 mg/ SOL 0.001 rrYJI 0.003 0.001 rw;J/ BDL 0.001 mg/ 0.019 .005 mg/ 
Bromodlchloromethane 75·27· BOL 0.001 rw;J/ SOL 0.001 mg/ SOL 0.001 rw;J/ BDL 0.001 JIQ/ BOL .005 mg/ 
Bromomethane 74·83· BOL 0.005 rw;J/ SOL 0.005 rrYJI BOL 0,005 rw;J/ SOL 0.005 '"JI BOL .ozs mgf 
Carbon Tetrachloride 56·23· SOL 0.001 mg/ BOL 0.001 mg/ SOL 0.001 rw;J/ BDL 0.001 mg/ BDL .005 riG/ 
Chlorobenzene 108·90· BOL 0.001 mg/ SOL 0.001 mg/ SOL 0.001 rw;J/ SOL 0.001 mg/ BOL .005 rtG/ 
Chloroethane 75·00· BOL 0.005 mg/ BOL 0.005 mg/ BOL 0.005 rw;J/ SOL 0.005 !fr91 BOL .025 riG/ 
2·Chloroethylvlnylether 110·75· SOL 0.001 mg/ BOL 0.001 mg/ BDL 0.001 rw;J/ SOL 0.001 !fr9/ BOL .005 rw;J/ 
Chloroform 67·66· BDL 0.001 mg/ SOL 0.001 mg/ BOL 0.001 mg/ BDL 0.001 mg/ BOL .005 mgf 
Chloromethane 74·87· BDL 0.005 mg/ SOL 0.005 mg/ BOL 0.005 rw;J/ BDL 0.005 mg/ BDL .025 lfr9/ 
Cls·1,3·0fchloropropene 10061·01· SOL 0.001 rw;J/ SOL 0,001 mg/ SOL 0.001 mgJ SOL 0.001 mg/ BOL .005 ftG/ 
Olbromochloromethane 124·48·1 SOL 0.001 mg/ SOL . 0.001 mg/ SOL 0.001 rrg/ SOL 0.001 mg/ BOL .005 rtG/ 
1,2-0ibromoethane (Edb) -106·93· SOL 0.005 mg/ SOL 0.005 mg/ SOL 0.005 rw;J/ SOL 0.005 lfr91 BOL .025 rw;J/ 
Olchlorodlfluoromethane 75·71· SOL 0.005 mg/ SOL 0.005 mg/ SOL 0.005 rw;J/ SOL 0.005 riG/ SOL .025 mg/ 
1,1·Dfchloroethane 75·34· BOL 0.001 mg/ BOL 0.001 lfr91 SOL 0.001 rw;J/ SOL 0.001 rtrJ/ BDL .005 rw;J/ 
1,2·Dfchloroethane . 107·06- SOL 0.001 rw;J/ SOL . 0.001 mg/ SOL 0.001 rw;J/ SOL 0.001 mg/ BDL 0.001 lfr9/ 
1,1-0fchloroethene 75·35· SOL 0.001 lfr91 SOL 0.001 mg/ SOL 0.001 rw;J/ BDL 0.001 lf'ldl BDL .005 mgf 
Of chloromethane 75·09· o.ooz 0.001 rw;J/ SOL . 0.005 mg/ SOL 0.001 rr-Q/ SOL 0.001 lf'ldl BOL .005 mg/ 
1,2·Dichloropropane 78·87· SOL 0.001 rw;J/ SOL . 0.001 lfr9/ SOL 0.001 rw;J/ SOL 0.001 mg/ BDL .005 lf'G/ 
Ethyl Benzene 100·41- SOL 0.001 rrr:JI SOL ·o.oo1 rrr:11 0.004 0.001 rrr:JI o.ooz 0.001 mg/ 0.060 .005 lf'Q/ 
Fluorotrlchloromethane 75·69· BDL 0.005 rrr:JI SOL 0.005 rrr:JI SOL 0.005 rw;J/ BDL 0.005 mg/ BDL .ozs lf'Q/ 
M/P·Xylene N SOL 0.001 rrr:JI BOL 0.001 lf'lill 0.007 0.001 rrr:JI 0.002 0.001 lf'ldl 0.078 .005 rrr:JI 
Methyl·T·Butyl Ether (Mtbe) 1634·04· SOL 0.005 rrr:JI BOL 0.005 lf'lill SOL 0.005 lfrdl BDL 0.005 lfr91 BDL .025 lf'lill 
O·Xylene 95·47· BDL 0.001 rrr:JI BOL 0.001 rrr:JI 0.003 0.001 rrg/ 0.001 0.001 lf'Q/ 0.038 .005 rrr:JI 
1,1,2,2·Tetrachloroethane 79·34· BOL 0.001 rrr:JI BOL 0.001 lf'lill BOL 0.001 rrg/ SOL 0.001 !fr9/ BOL .005 lf'Q/ 
Toluene 108·88· BOL 0.001 rrr:JI BOL 0.001 lf'lill 0.001 0.001 rrr:JI SOL 0.001 lf'lill 0.028 .005 trg/ 
Trans·1,2·0fchloroethene 156·60· SOL 0.001 Jrg/ BOL 0.001 lf'lill BOL 0.001 rrr:JI SOL 0.001 lf'lill BDL .005 rrYJI 
1,1,1-Trlchloroethane 78·92· BOL 0.001 Jrg/ BOL 0.001 lf'lill BOL 0.001 rrQ/ BDL 0.001 lf'Q/ SOL .005 rrYJ/ 
1,1,2·Trfchloroethane 79·00- SOL 0.001 mg/ BOL . 0.001 rrYiJI SOL 0.001 rrQ/ SOL 0.001 lfr91 BDL .005 lf'Q/ 
Trlchloroethene 79·01- BDL 0.001 rrg/ BOL 0.001 lf'lill BOL 0.001 rrg/ BDL 0.001 l'fJI SOL .005 lf'Q/ 
Vinyl Chloride 75·01· SOL 0.005 rrg/ SOL 0.005 rrr:JI BOL 0.005 rrQ/ SOL 0.005 rtGI SOL .025 JIQ/ 

~ CG~RW![ 
NOV 2 51992 

* Note: T s s a summary report. Please see the Cert cate of Analysis or more 1nformat1on. DL • Detec 1 



--- --- -- -... -~--- ..... --'-' -·-·· --· --- ---- -··· -..., .... ~ ----. 
._ 4 A ,, J 

Genera Or ante 
Benzene 
Bromodichloromethane · 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2·Chloroethylvinylether 
Chloroform 
Chloromethane 
Cls·1,3·Dfchloropropene 
Dlbromochloromethane 
1,2·Dfbromoethane (Edb) 
Dfchlorodlfluoromethane 
1,1·Dichloroethana 
1,2·Dfchtoroethane 
1,1·Diehloroethena 

/ Of chloromethane 
1,2·Diehloropropane 
Ethyl Benzene 
Fluorotrlchloromethane 
M/P·Xylene . 
Methyl·T•Sutyl Ether (Htbe) 
O·Xylene 
1,1,2,2·Tetrachloroethane 
Toluene 
Trans·1,2·0ichloroethene 
1,1,1·Trichloroethane 
1,1,2-Trlchloroethane 
Trlchloroethena · 
VInyl Chloride 

Heritage Laboratories, Inc •• Parameter Summary Report 
SIJP Uf lmfngton Projec:t 

CAS NIJ!be Unit Resu D U I Resu t D Unit Resu D I 
71·43- 0.001 rrrJ/ BDL 0,001 I!Ydl BDL 0.001 mg/ BDL 0.001 rrrJ/ 
75·27- 0.001 rrrJ/ BDL 0,001 mg/ BOL 0.001 mg/ BDL 0.001 mg/ 
74·83- 0.005 'rrtg/ BDL 0.005 rrrJ/ BOL 0.005 I!Ydl BDL 0.005 'rrtg/ 
56·23- 0.001 'rrtg/ BOL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 'rrtg/ 

108·90- 0.001 rrrJ/ BDL 0.001 mg/ BDL 0.001 mg/ BOL 0.001 mg/ 
75·00- 0,005 mg/ BDL 0.005 mg/ BOL 0.005 I!Ydl BOL 0.005 mg/ 

110·75- 0.001 rrrJ/ BOL 0.001 I!Ydl BDL 0.001 mg/ BDL 0.001 mg/ 
67·66- 0.001 rrrJ/ BDL 0.001 mg/ 0.001 0.001 rrrJ/ BDL 0.001 mg/ 
74·87- 0.005 rrrJ/ BDL 0.005 f!YJ/ BDL 0.005 mg/ SOL 0.005 mg/ 

10061·01· BDL 0.001 rrrJ/ BDL . 0.001 I!Ydl BDL 0.001 I!Ydl BOL 0.001 f!YJ/ 
124·48·1 BDL 0.001 rrrJ/ BDL' 0.001 f!YJ/ BDL 0.001 rrQ/ BDL 0.001 mg/ 
106·93· BOL 0.005 rrrJ/ BDL 0.005 mgt BOL 0.005 mg/ BDL 0.005 rrtiJI 
75·71· BDL 0.005 f!YJ/ BOL 0.005 f!YJI BDL 0.005 mg/ BDL 0.005 mg/ 
75·34· BDL 0.001 rrrJ/ BDL 0.001 f!YJI BOL 0.001 rrQ/ SOL 0.001 J~YJI 

107·06· BDL 0.001 'rrtg/ BDL ·. 0.001 f!YJ/ BDL 0.001 mg/ BDL 0.001 J!YJ/ 
75·35- BDL 0.001 rrtiJ/ BDL 0.001 f!YJ/ SOL 0.001 rrQ/ BDL 0.001 J!YJ/ 
75·09· BDL 0.001 rrYi~l BDL . 0.001 f!YJ/ BDL 0.001 mg/ BDL 0.001 rrt;J/ 
78·87- BOL 0.001 rrt;J/ BDL . 0.001 mg/ BDL 0.001 mg/ BOL 0.001 rrQ/ 

100-41· BDL 0.001 rrtiJI 0.011 0~001 f!YJ/ BDL 0.001 f!YJ/ BOL 0.001 lf'G/ 
75·69- BDL 0.005 rrrJ/ BDL 0.005 mg/ BOL 0.005 mg/ BDL 0.005 rrQ/ 

N SOL 0.001 rrrJ/ 0.007 0.001 mg/ BDL 0.001 mg/ BDL 0.001 f!YJ/ 
1634·04- SOL 0.005 rrYill SOL . 0.005 mg/ SOL 0.005 mg/ SOL 0.005 f!YJ/ 

95·47· BDL 0.001 f!YJ/ 0.005 0.001 mg/ BDL 0.001 mg/ BDL 0.001 f!YJ/ 
79·34· BOL 0.001 rrrJ/ BDL 0.001 f!YJ/ BDL o.oot ms/ BOL 0.001 f!YJ/ 

108·88· BOL 0.001 f!YJ/ 0.001 0.001 f!YJ/ BDL 0.001 mg/ BDL 0.001 rrtiJI 
156·60· BDL 0.001 f!YJ/ BDL 0.001 f!YJ/ BDL 0.001 mg/ BOL 0.001 f!YJ/ 
78·92· BDL 0.001 f!YJ/ SOL 0.001 mg/ BDL 0.001 f!YJ/ BDL 0.001 f!YJ/ 
79·00· BDL 0,001 ff'Q/ BDL O.Q01 mg/ BOL 0.001 mg/ BDL 0.001 lrG/ 
79·01· BDL 0.001 f!YJ/ BDL 0.001 mg/ BDL 0.001 mg/ BOL 0.001 lrG/ 
75·01· BDL 0.005 rrtiJI BDL 0.005 rrYJ/ BDL 0.005 mg/ BDL 0.005 lrG/ 

~~~ llWOC~ 
NO 2 5 1992. 

ENTAL AhAL~S 

Page 5 

Resu Unl 
BDL 0.001 rrrJ/ 
BDL 0.001 'rrtg/ 
BDL 0.005 rrrJ/ 
BOL 0.001 lf'G/ 
BDL 0.001 mg/ 
BDL 0.005 rrg/ 
BDL 0.001 rrrJ/ 

0.001 0.001 lf'Q/ 
BDL 0.005 mg/ 
BDL 0.001 f!YJI 
BDL 0,001 rrtiJI 
BDL 0.005 rrtiJI 
BDL 0.005 rrtiJI 
BDL 0.001 rrtiJI 
BDL 0.001 mg/ 
BDL 0.001 J!YJ/ 
BDL 0.001 rrtiJI 
BDL 0.001 f!YJ/ 
BDL 0.001 f!YJI 
BDL 0,005 rrtiJI 
BDL 0.001 rrtiJI 
BDL 0,005 rrtiJI 
BDL 0.001 rrtiJI 
SOL 0,001 mg/ 
BOL 0.001 mg/ 
BDL 0.001 rrQ/ 
BDL 0.001 rrYJ/ 
BDL 0.001 rrtiJI 
BDL 0.001 mg/ 
BDL 0.005 mg/ 
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General Oraanlcs 
Benzene 
Bromodichlorcmethane· 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvlnylether 
Chloroform 
Chloromethane 
Cls·1,3·Dichloropropene 
Dlbromoehlorcmethane 
1,2-Dibromoethane (Edb) 
Dfehlorodffluorcmethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1·Dfchloroethene 
Of chloromethane 
1,2·Dfchloropropane 
Ethyl Benzene 
Fluorotrlchlorcmethane 
M/P·Xylene 
Methyl·T·Butyl Ether (Mtbe) 
O•Xylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Trans-1,2-0fchloroethene 
1,1,1·Trlchloroethane 
1,1,2-Trlehloroethane 
Trfchloroethene 
VInyl Chloride 

-· 

* Note: This Is a stmna r ry epo 

Herftage laboratories, lnc ·• Parameter Summary Report 
SVP Wilmington Project 

FJELD BLANIC TRJP BLANIC 
8117646 8117647 
16·0CT·92 16·0CT·92 

CAS Nurber Result DL Unit~ Result DL Units 
71·43-2 BDL 0.001 ug/L BDL 0.001 mg/l 
75-27-~ BDL 0.001 ug/L BDL 0.001 mg/l 
74-83·~ BDL 0.005 ug/L BDL 0.005 mg/L 
56-23·5 BDL 0.001 ug/L BDL 0.001 mg/l 

108-90·7 BDL 0.001 ug/L BDL 0.001 mg/l 
75-oo-~ BDL 0.005 Ug/l BDL 0.005 mg/l 

110-75-e BDL 0.001 ug/L BDL 0.001 mg/l 
67-66-3 BOL 0.001 ugfl BOL 0.001 mg/l 
74·87·3 BOL 0.005 ug/L BDL . 0.005 mg/l 

10061·01-S BDL 0.001 ug/L BDL . 0.001 mg/l 
124·48·1 BDL 0.001 ug/L BDL .. 0.001 mg/l 

. 106·93-~ BDL 0.005 ug/L BDL .. 0.005 mg/l 
75·7H! BDL 0.005 ugfl BDL 0.005 mg/l 
75·34·3 BDL 0.001 ug/L BDL 0.001 mg/l 

107·06·2 BDL 0.001 U9/l BDL ·. ·. 0.001 mg/L ,, 
75·35-~ BDL 0.001 ugfl BOL . ,. 0.001 mg/l 
75·09-i! BDL 0.001 ugfl BDL 0.005 mg/l 
78·87-~ BDL 0.001 ugfl BDL. · 0.001 mg/L 

100·4H BDL 0.001 ug/L BDL 0.001 mg/L 
75·69·14 BDL 0.005 ug/L BOL 0.005 mg/L 

N~ BDL 0.001 Ug/l BDL 0.001 mg/L 
1634·04·14 BOL 0.005 ug/l BOL 0.005 mg/l 

95·4N! BOL 0.001 ug/L BDL 0.001 mg/l 
79·34-~ BOL 0.001 ugfl BOL 0.001 mg/l 

108·88·3 BOL 0.001 ug/L BDL. 0.001 mg/l 
156·60·5 BDL 0.001 ug/L BDL 0.001 mg/l 
78·92·2 BOL 0.001 ugfl BDL 0.001 mg/L 
79·00-5 BDL 0.001 ug/l BDL 0.001 mg/l 
79·0H BDL 0.001 ugfl BDL 0."001 mg/l 
75·01·1 BDL 0.005 ug/L BDL 0.005 mg/t 

~~~ 
N( 

ENVIRO~ 

tllWlli:@ 
v 2 51992. 

MENTAL AHA\i:S 
'· 

rt. Please see the Certlftcate of Anal ys ts tor more tnformatton. DL • Detectton Limit .. 

Page 6 
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, ' ~ TO ENSURE PROPER HANDLING OF SAMPLES ~-L~ASE COMPlETE THI~ ENTIRE FO~M 

HEN/TAPE~ HERITAGE LABORATORIES; JNc·.-
•I 

.'1648 9. .. ~. 
. In , .. · 4132 POMPANO ROAD . 

4 ~ CHARLOTIE, N.C. 28216 {704) 393-1853 

, i 
~ 

' 
I 

... 
·".: 

.. . ... 

i -

Co. Name: SwP ETt-
Project Name: .SwP _!.:A), \'lk,"'~~"' 

Oubtet¥o.: PO No.: 
.. 

ENVIRONMENTAL PROGRAM: 

CWA NPDES IWP SLUDGE 

RCRA MW sw I 
DISPOSAL 

SDWA CERCLAISUPERFUND OTHER .. •' .. 
Sampled by: Gr-etJ t(t.l 1'\1--,_ -... 
Sample ~1,~ ~ 

,f: 10: Date: 11me: 0 (!) Sample Description: (.) 

Analyses Requested 
" (Note special i:1etection limits or methods) • .. 

a: 
w 
i: . 
0 , ;.:..ui 

:SC) v 
~g '\ ......... ...... 
8.~ \) .. 
~g ~ 

~ . . 
a.~ en ~~ ... 

G) 

J • c: 
~ 'C) ·a; 

"' c 
~ 0 ~ ....;.. i 0 (.) 

~ \J "E V) 
0 ~ ~ z ~ 

. llit.u·\IA l~fb·q (D:t!? ')(' \6(o7 I· ~ '7 l~ t~ I 
IJ\u.>· !1~ \ 'l:5D to!.#rz-
~;,.,. lc.J ~~30 . ~(o?:S' 
r'\ v.,..~'S' A: :tv . .. lt:>to7Y 
(1v-.r=t t l,b:/11 . .\o~ ?~ -

IMw~AA }1:/,t; 10fo7<n 
f.tJ.,.~O 11z:zo IDin~;p7 

' MLV--'2) ~:t'C Jo (, ?"~ 
~c,lSl .. &-1 f3'.'20 .. ~ I' ,II l.....v 1\., y .,v 

-· i 
.• I 

~::('"j};.-j; 
Date/Time Received by: (Signature) Relinquished by: (Signature) 

~J,J!J:,~ 
...... " .. 

. 
11elinquisr;u ~lgnature~ . (..) Date/Time Received by: (Signature) Relinquished by: (Signature) 

I 
Relinqu•stled by: (Signature) Dateffime Received for Lab by: (Signature) ./ Remarlls: ~ 

1 
f fl/""" K .JtJr }I ,1_ . ~ , " 111/ n/'rzl /''!. o o ·~ , . gc}'2. 1 vue.~ 

\! 
Distribution: Original and yenow copies accompany sample to l&boratoty; 

Pin!( copy retained by client; Yenow copy returned to client. 

Report To: .. 
Co: (~"JretA IC.. .u .... ~ 
Add: e:'fe-'. -.r"''c... 

l Lf 4 r .., ' '~ " ~ ""' ..... ,.""' · lt.c:!. 
le "'~<..J.~ , r '- Z.<=\ 0"/1--

Attn: 
Phone: -~DC> -/Xto ~a(o).C.J. 

Accelerated Turnaround Reque~~ed 
--:-: · {Subject to Additional Charge) . . 
·' . . 

Result Request by: I I . ' 
Mo Day ·. Yr 

(Date must be Accepted and Approved by Lab.) 

EMS 
Remarks: Sample No. 

1 I 76 ~<? 
."'ku l17t:l'7 ....,, 

~ IJ/ 7G t{ l 
.~ 117G 1..// 

,J \ 1176'12-
h '\[ lf/{,lf J 

i ,. 11 117b'11 

'" '-,"' Ill ,'1 ~ . 
n\1 ltn&Yt. ' 

r::: I ~ 
-..J·~ 

Date/Time Received by: (Signature) 

/OI?iJZ. /~.5, ':i!U 
Date/Time Received by: (Signature) 

I 
11 r (I v.e ;}' tY] Cool-er-
(JJ176l/7 



r. ~ ~ TO ENSURE PROPER HANDLING OF SAMPLES PLEASE COMPLETE THIS ENTIRE FORM 

H£8/TAG£ ~ HERITAGE LABORATORIES, INC. ,; 

'I, 

16490 \ . 
. , . . 4132 POMPANO ROAD ~ 

. ~ ·~. CHARLOlTE, N.C. 28216 (704) 393-1853 ' 

Co. Name: S'-"-> p ~ .,-c 
Project Name: 5 W p w \ \~, ..... ~of'"' 

"< eu~e fi9·: . PO No.: 

ENVIRONMENTAL PROGRAM: 

I . 

.. 
CWA NPOES ___ IWP ___ SLUDGE. __ _ 

a: w 

·5 *uj 
·~g 
~..J 
8.~ 

· RCRA MW SW DISPOSAL..____ ~~ 
h:S~O~W--A:--:-:---c_E_R_c_LAI_s_u_P_E_R_Fu_N_D ___ o_r_H_E_R~----------1 ~ ~ 
· Sampled by: /" ( ..L. ;; 

\....? ~ \ 0,-"\ '7-.....- 0 

, . Sample ' g. .d 
-· ID: Data: Time: 8 e Sampl~ Description: 

M"->-9 X 

'Z.'r~ 

f]:r5" Jb(o(r:Jo 
ll'l!q'( 

,r:'2r7 
'tt.! If' 'D<oloG , f7'.10 '-~' \Dto70 

\~ }1:'(( I ..... if 

.. 
Received by: (Signature) 

C: fA'Ielinquis'(p ~(Signature) · {) Date!T'Ime Received by: (Signature) 

I 

· Analyses Requested 
(Note special detection limits or methods) 

1 
-.:! 

<0 

~ 

!::? ~ 
Q) 
c I-:! . 
'ia 

\} 
...., 

'E 

~ ~ 
........ 

0 -:. u 

~ "' 0 vt ~ ~ ci z 

17 3 "2.... \ 

I 

Relinquished by: (Signature) 

Relinquished by: (Signature) 

~eunqUisnec by: (5~gnature) Date/Time . . 
Received lor Lab by: (Signature) Remms: 

.A4: /I. J~: ~ t o /ufiJ I*" 
Distribution: Original and yenow copies accompany sample to laboratory;. • 

· Pink copy retained by client; Yanaw copy returned to cfient 

Report To: 

Add: t:: ~~ J :lt'l<:... 

Attn: 

Accelerated Turnaround Requested __ _ 
. (Subject to Additional Charge) 

Result Request by:· ___ ! ___ ! __ 
Mo Day Yr · 

(Date must be Accepted and Approved by Lab.) . 

. . .. EMS 
.Remarks: Sample No. 

• l/7l)q8 
. Y 1175q? 
~ ·- 117,oD .. 
.J ...,... )17t,ol 
~ ... v ..... 

li/LO'"Z : .. 

c-' " IJJ7~o~ 
i . ~ 111_"1{,0 _y 

""' 1: 1/llt.OS 

" ~ 
-~ .~ - 11/t.()..{, ......, I 

Data /TimeR R;;£il by: (SignatureKS:J. . .. 

1~/ '. 
let/~ /Jt?r ... ~~/ ,--'r;:. 

1 batemme 

I 

. . 

.. 
.. . ·· .. ·· 
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r ~ ~ TO ENSURE PROPER HANDLING OF SAMPLES PLEASE COMPLETE THIS ENTIRE FORM 

6£8/fAfr£ ~ HERITAGE LABORATORIES, INC. 
~ ,. · 4132 POMPANO ROAD · 

.. ~ ~ CHARLOTIE, N.C. 28216 {704) 393-1853 

Co. Name: S W p . ~n_ Analyses Requested 
(Note special detection limits or methods) 

Quote No.: · 1 PO No.: tJ 

ENVIRONMENTAL PROGRAM: 

CWA NPDES. ___ IWP ___ SLUDGE. __ _ 

RCRA MW SW DISPOSAL. __ _ 

SDWA CERCLNSUPERFUND · OTHER __ 

Sampled by: 

Sample ~ ~ 
tO: Date: Time: 8 <!) Sample Description: 

I I 
I ~~, 

3 "Z I l 
n1U.H(,., 'lhll~ V5!0 )o LO f_, f_, I 1 ~ 2 I J 

f 7 ~ ?... I 1 
I I ... \ 

I 
II 7 . . "'"'J -z_ I 

'-· " 
.. 

i 
I 

R
(ZIInquls-by: (Sign?t}fture-

·/~ .. 
_,...,_ . ~ y '-'· J _,_ .. 

Date/Time Received by: (Signature) Relinquished. by: (Signature) 

/ 'Relinquished by: (Signature) p~_ Datemme Received by: (Signature) Relinquished by: (~ignature) 

I " .. 

Report To: 
Co: G-n...~"'- J<u.~ 
Add: F~ 12.... u ..._ n 

IJ~Vc.:; tvt'<t""ltll Ch /~. 

Attn: , ' o L 
Phone: I~) 7~ t.. -O(r, 'S Jk 

Acceler~ted turnaround Request~d __ _ 
(Subject to Additional Charge) 

Result Request by: __ ·_/ __ · ! __ _ 

1 

Mo Day Yr 
(Date must be Accepted and Approved by lab.) 

Remarks: 

; 

I 

· L .-In {],, KP_tl 
>H~ 16/1\ /t; Z 

EMS 
Sample No. 

·· BIR~1 

Date ITlrrie Received by: (Signature) 

~r· v~ -li , .. · . J 

Datemme Received by: (Signature) 

I 
H81JilQUI:'hed by: (Signature) 

_ !o/;l/lt;i~,5 C1l'JF::L ,, ""::""'"·r.}h~k ~ }Y1 
1---·· _·.:.;,.· w~==~::::-:::7.=.:==:::7:':'-:=:=::::::-::1:::~/-£]/:-:c'' '::::=::""~..;;.._"""":. · :-----•-f ·... . '. -7 V l) C 

~- - - - -· --
Distribution: Original and yellow coplesac:company aamplf 1D IBboratory; • . ~ r? II""%. I" A_, 

Pink copy retained by client: YeUow copy returne<}!o client _ --=-~ -----' . . ___ _ -r o T Yl P' 
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PHOTOGRAPH A 
UPPER SAND 

I I PHOTOGRAPH B 
I PEAT 
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PHOTOGRAPH C 
UPPER SAND AND PEAT CONTACT 

PHOTOGRAPH D 
LOWER SAND AND PEAT CONTACT 
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PHOTOGRAPH E 
OLIVE GRAY CLAY 

PHOTOGRAPH F 
LOWER SAND AND OLIVE GRAY CLAY CONTACT 
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PHOTOGRAPH G 
SANDY SHELL MOLD LIMESTONE 

PHOTOGRAPH H 
WOOD PRESERVING CONSTITUENTS ON TOP OF PEAT 

'-- -------~~. -- ~- ---
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PHOTOGRAPH I 
WOOD PRESERVING CONSTITUENTS ON TOP OF PEAT 


