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PHASE ll GROUND WATER QUALITY ASSESSMENT 
SOUTHERN WOOD PIEDMONT 

Wll.MINGTON, NORTH CAROLINA FACll...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 Landfann 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 Lamlfarm 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 fine 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 IQ-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 borin.gs 
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 of 0- 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 
JNVESTIGA TION. 

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 monitoririg 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. · 
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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 defined 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 mg/L, 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 IT 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 
IT 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 IT 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 



• 

• 

SOtmiERN WOOD PIEDMONT PHASED GROUND WATER QUAUT'Y ASSESSMENT 
WILMINGTON, NORTH CAROLINA FACIUIY 

the deciduous vegetation is at a minimum. Therefore, the results of the aerial photograph and 
topographic map will not be included in this Phase n 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 n ground 
water quality assessment. 

3.1 Temporary Monitoring Well Abandonment 

Five temporary monitoring wells (B2, B3, B4, BS, 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 abandoned 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 n 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 
n 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 P<>sitive 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 confining 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 II 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 roads 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 fme 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, firm, 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 unconfined "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 
Riv~r to the west, the drainage.ditches located along the north and east property boundaries, and 
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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-confmed 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 lower 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 TI 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 confined aquifer and is a major source of ground water in this area. 
No direct hydraulic measurements were collected from this unit during the Phase TI 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. 
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3.4.2 Ground Water Flow Directions 

ETE, 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 ~ver 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 ft/ft. A horizontal hydraulic gradient for the leaky confming 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 ft/ft. 

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 ft/ft exists at the MW-8 well cluster and downward vertical hydraulic gradients 
of 0.012 ft/ft and 0.002 ft/ft 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 

· ErE, 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 unconfmed 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 oomputer software 
package AQTESOLV™ (1991). The horizontal hydraulic conductivity within the upper aquifer 
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ranged from 4.71 x l<t6 ft/sec in MW-17 to 1.20 x 10"5 ft/sec in MW-22. The average 
horizontal hydraulic conductivity measured in the upper aquifer is 1.66 x 10"5 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 ftlyear in MW-
17 to 4.60 ftlyear 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 10-6 
ft!sec 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 w-s ftlsec 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 
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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 IT 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 ~ntaminants 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 IT ground water quality assessments. 
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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 the 
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 of5 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-SA. 

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 to 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 sampl~ 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-NO)(l"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. Onee 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 mg/kg, 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 visual 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 present, 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 (lead) at the facility. The samples were analyzed 
prior to filtration (total metals) and then again after filtration (dissolved metals). 

After flltration, 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 of0.0095 mg/L at MW-llA 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 of23 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 constituents 
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 (1 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 sru:nple, 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 

21 



I I 

• 

; . 

• 
f . 

• 

SOUT11ERN WOOD PIEDMONT PHASE D GROUND WATER OUAUI'Y ASSESSMENT 
WIUoiJNGTON, NOml CAROLINA FACIUTY 

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-llA 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). ~use 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 resi~ual DNAPL behind. 
If the barrier 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 fine-grained nature and the sloping surface of the peat appears to prevent 
downward inflltration by preventing large pools of free product to accumulate, thereby, 
inhibiting downward inflltration 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 vicinity ofMW-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 sou~ce 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 ft/ft) in this area 
close to the bank of the Cape Fear River . 
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fOBMf AB350 

WELL ABANDONMENT 
RECORD 

A Olvislon of ViroCroup 
P.O. Box 1867 o 14-45 Pl"90h Church Rd. • IAxlngton. S.C. 2!1072 

. (803) 957-6270 

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

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, valley, flat. !!2L._ 

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

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

7. CASING AND SCREEN REMOVED: 

ffE.I DIAMETER 
PIT CASING: 

WElL CASING: _8::.'----- 2• Riser PVC 

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

8. SEALING MATERIAL 

Neat Cement §;! Sand Cement ~~r~}\~~ 
bogs of cement_3 __ 

gals. of woter._:1..=.8 __ 

Other 

bogs of cement __ _ 

yds. of sonct. ___ _ 

gols. of woter: ___ _ 

T)'Pe moterlol: _______________ _ 

Amount:------------------

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------

ABANDONMENT DATE 9/28/92 

County. New Hanover 
Quadrangle Nome:_,.;Wi.;.;:d:.;.;m:::..:lnoz:.gt::.:;on;.;..._ __________ _ 

Well No._e_-_2 ___ _ 

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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fORMf AB350 

WELL ABANDONMENT 
RECORD 

--·- --= ---
-----

A · Oivl"slon of ViroCroup 

• Inc. 

P.O. Box 11167 • 14-45 Pl»goh Churdl Rd. • Lnlngton, S.C. 29072 
(1103) 957-6270 

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

Nearest Town: wnmlngton, N.C. County. New Honowr 
Quadrangle Nome:......::Wi:.::;ilm:.:.:.::;lnz.:9t::::on::_ __________ _ 

(Rood, Community, Subdi'llslon, Lot No.) Well No. _e_-_3 ___ __ 

2. OWNER:_S_WP ____________________________ __ 

3. ADDRESS: Foot of Greenfield Street 

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

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

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

6. TOTAL DEPTH: _..:..:16::.....' ___ DIAMETER: -=2-" ---

7. CASING AND SCREEN REMOVED: 

.EEEI DIAMETER 
PIT CASING: 

WEll. CASING: _8;;...' ____ _ 2" Riser PVC 

WEll. SCREEN: 5' --'------ 2" #10 Slot PVC 

8. SEALING MATERIAL 

Neat Cement (v:v:v:v~ Sand Cement 

bogs of cement:_4___ bogs of cement __ _ 

gols. of woter. 24 )Ids. of sond: ___ _ 

gols. of woter: __ __ 

Other 

Twe moterlol:----------------

Amount:------------------

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 

BEFORE AFTER 

5-7/8" 



I I 

• 

• 
l . 

• 

FORM# ABJ50 

WELL ABANDONMENT 
RECORD 

-----
- _. 

- m -w m 
w m 

w m -
A Division of ViroGroup 

, Inc. 

P.O. Box 11!67 • 14-45 Piogoh Churdl Rd. • L-xlngton. S.C. 29072 
(803) 957-5270 

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

Nearest Town: Wilmington, N.C. 

(Road, 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: _1.:....4=--' ----- DIAMETER: --=2" ______ _ 

7. CASING AND SCREEN REMOVED: 

ffEI DIAMETER 
PIT CASING: 

WELL CASING: _9;:;...'----- 2" Riser PVC 

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

B. SEALING MATERIAL 

Neat Cement · [v:v:v:v~ Sand Cement ~ 

bags of cement:_3___ bags of cement: __ _ 

gals. of water. 18 )'ds. af sand: ___ _ 

gals. af water. __ _ 

Other 

Type moterlal: _______________ _ 

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 Hanover 

Quadrangle Name:_...;.Wi""olm.;.;.l;;.;.ng...,t~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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EOR!,!f AB350 

WELL ABANDONMENT 
RECORD 

A Division of ViroGroup 
P.O. Box 1!167 o 1445 Pbgah Church Rd. o L..xlngton. S.C. 211072 

(803) 957-6270 

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

Nearest Town: Wllmlngton, 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: 

ffE.I DIAMETER 
PIT CASING: 

WELL CASING: _7:....'----- 2" Riser PVC 

WELL SCREEN: 5' _.::;.. ____ _ 2" #1 0 Slot PVC 

8. SEALING MATERIAL 

Neat Cement ~ 
bags of c:ement_3 ___ bags of c:ement __ _ 

gals. of water. _,1'-"'8 __ _ yds. af sand: ___ _ 

gols. af water. __ __ 

Other 

T~e material:----------------

Amount: _________________ _ 

9. EXPLAIN METHOD OF GROUT PLACEMENT: 

Over-ream & tremie 

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

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

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

ABANDONMENT DATE 9/28/92 

County. New Hanover 

Quadrangle Name:......;.Wi;.::;dmc:..:l;;.;.ng;z.:t~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 

-

\._5-7/8" 
~ 
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fORM# ABJSQ 

WELL ABANDONMENT 
RECORD 

- - ~. - -- --mr m - mr m 
• Inc. - m m -

A Division of ViroGroup 
P.O. Box 1867 o 14-45 PIS90h Church Rd. o lexington. S.C. 2gQ72 

(1103) 957-6%70 

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

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, valley, flat.~ 

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

6. TOTAL DEPTH: _1.:..=:0:....' ------ DIAMETER: -=2" ______ _ 

7. CASING AND SCREEN REMOVED: 

FEET DIAMETER 
PIT CASING: 

WELL CASING: -...:5::..' ____ _ 

¥11:LL SCREEN: 5' ....::::.. ____ _ 
B. SEALING MATERIAL 

Neat Cement ~ 

bags of cement:_J __ 

gals. of water. _,1~8 __ 

Other 

2" Riser PVC 

2" #1 0 Slot PVC 

Sand Cement ~\W:'~~~~j n .. '"" .. ~--~1 
bags of cement: __ _ 

yds. of sand: ___ _ 

gals. of water. __ _ 

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

Amoont-------------------------

9. EXPLAIN METHOD OF GROUT PLACEMENT: 

Over-ream & tremie 

I do hereby certify that this well abandonment 
record is true and exacl 

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

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

County. New Hanover 
Quadrangle Name:__;Wi.;:;ll;.;.:m.:;.:ln.Lgt:.:.on;.:._ __________ __ 

Well 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 -WILMINGTON, NORTH CAROLINA FACll.ITY 

Inst Boring Surface Riser Bottom Well Riser 
Plant We11 Date Tenn Elev Elev Elev Depth Depth 

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

wn.. 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 
I 

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 02119/92 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 11.1 I 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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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULnNG ENGINEERS. SURVEYORS AND HYDROGEOLOGIS'TS 

HYDROGEOLOGIC SERVICES 

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

WELL i!: SAMPLE 
fut; CLASSIFICAllON 

CONSlRUCllON c~ ,__ .., '" BLOWS 
PER If' 

-
CLAY 

r--

H.53050182 

PLUG s 

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

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

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

10 ·::: • .... .... . . . . 
... . ·.·.·.· 

15 

f-

20 

r-

25 

f. 

30 

35 

50 

.... .... 

1 SS 1---~1 Medium to coarse brown SAND 

2 SS 1---~1 Some as above 

3 ss 1---~1 
1---~1 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 
ELEVAllON 
DATE STARTED 2-19-92 

REMARKS 

Water saturated 
OVA = 0.0 

No visual contamination 
OVA = 0.0 

No visual contamination 
OVA = 2.0 

! 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS. SURVEYORS AND H'roROGEOLOCISTS 

H'roROGEOLOCIC SERVICES 

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

WELL i5 SAMPLE 

CONSlRUCllON ~@ __, ... _ ~ 

.... .... ~ 

1--
'------

DATE FINISHED 2-20-92 
DRILLER C. AARON 
INSPECTOR K. ANDERSON 

CLASSIFICA llON 

.... .... 
.... .... 1 

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

-
CLAY 

-

H.53050183 

5 ·:::. 

PLUG-

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

.... .... .... .... .... 
. 0~ 10 ·:::. 
~~ 1- ·:::. 
Cf) a.. ·::: • .... .... 

.... .... 1- •••• 

15 

l-20 

25 

l-30 

t-

35 

I-
t-

40 

t-

50 

-
-
-
-

Same as above 
2 ss-

-
3 ss 1----- Dark brown to black PEAT with wood 

:---- fragments 
-
-
f
f
f-

1---
~ 

-
-
-
-
1---
f--

f-

-
1-
~ 

-
:____ 

'------

-
-
-
-
-
f--

f
f--

f
f-.-

-

-

TEST BORING LOG 

BORING NO. B-3 

SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVAllON 
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. 
CONSVLllNG ENGINEERS, SURVEYORS AND HYOROGE:OLOCISTS 

HYOROCE:OLOGIC SERVICES 

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!'t;; SAMPLE 

CONSTRUCTION ~E.,.._ .., ,.. ~ 
0 

CLASSIFICA llON 

-
~ .·.·.·.· 

- 1---+-.5 ·:: :. 
1 SS t----u Fine to medium brown SAND with wood 

t----u fragments 

CLAY -

H.53050184 

PLUG .... .... .... .... .... 
O!.c: ;;;; 
~~ :::: 2 SS 1----u Same as above 
Ill 0.. •••• 

10 •••• .... .... .... .... .... 
.... .... . . . . 3 ss 1----!1 

15 

20 

25 

30 

l-40 

45 

50 

Dark brown to black PEAT with wood 
1----11 fragments 

-

-
-
1'--

I....--

1'--

I....--

~ 

-
-
-
1---

1'--
1---

1'--
1---
1---
f-

f-
~ 

. 

TEST BORING LOG 

BORING NO. 
SHEET NO. 1 OF 1 

B 4 

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 lECHNOLOGY ENGINEERING, INC. 
CONSULTING ENGINEERS. SURw:YORS AND H'I'OROCEOLOCISTS 

tmlROGEOLOCIC SERVICES 

PROJECT: SOIJTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOIJTHERN WOOD PIEDMONT DAlE FINISHED 2-20-92 

BORING CONTRACTOR: ElE DRILLER C. AARON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

::z:: SAMPLE 
WELL ~-"t 

CONSTRUCTION ~E lllaMf ., ,... BLOWS 
P£Rr:' 

CLASSIACA TION 

f-

CLAY PLUG 

f- 5 

0~ 

~~ f=r"" -= =,.... _t= 
10 =-~~ 

~~--
~~= 

1-

f-

15 

2.0 

1-

f-

:zs 

30 

35 

-

45 

50 
H.53050185 

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

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

1 ss f-- Fine to medium brown SAND 

f--
1-
:..____ 

f-----
2 SS _ Same as above 

3 

f-
f-

ss :..____ 
:..____ Dark black to brown PEAT with wood 
f-- fragments 

-
-
-
-
-
f-

1-
f-
'-

r--

-
-
-
-
-

-
f-

1-
I-
f

:------
-
f--

-
-

-
f-
f-

f--
f--

-

TEST BORING LOG 

BORING NO. B 5 
SHEET NO. 1 OF 1 
JOB NO. 530-06-501 
ELEVATION 
DAlE STARlED 2-20 92 

REMARKS 

Water saturated 
No visual contomiation 
OVA = 54.3 

OVA = 21.7 

No visual contamination 
OVA = 3.9 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNC ENGINEERS. SUR\<FfORS AND HYDROGEOLOGISTS 

tm>ROCEOLOGIC SffiVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-20-923 
BORING CONlRACTOR: ETE DRILLER C. AARON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

WELL r= SAMPLE 

CONSlRUCTION ~~ _ .. '" ~ CLASSIFICA liON 

I-

CLAY 
f.--

=,.... _t:: 
=~ '-i= ='-= -'-

PLUG 

== 1--==:l...--+10 

15 

r' 

20 

25 

-

'-30 

-
so 

H.53050186 

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

f-
1----

1 SS r---- Fine to mdedium brown SAND 
r----
:---
~ 

r-----

2 ss-
- Dark brown to black PEAT with wood 
1----1• fragments 

r----
f--
f--

r----
r----
~ 

~ 

-
-
-
r----
r----
f--

r----
r----
r---

-
~ 

-
-
r----
r--
r--
r----
f-- . -
f-

-
. 

TEST BORING LOG 

BORING NO. B 6 

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

REMARKS 

Water saturated 
No visual contamination 
OVA = 1.7 

OVA= 1.0 
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TEST BORING RECORD 
r;::::;:;:r\.r-- Elevation of top of 

PVC! Pioe: 5.04' 
~EHE"t""TIOH·•LOWS ~E" P'OOT 

-1.54 

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 ORGANIC SILT with 
wood and root fragments 

1-_16_._5_4_ 20.0 ~------- ---------4 
BORING TERMINATED 

l-21.54 

REMARKS: * Water level on 9-19-85 DRILLED BY _ _..L .... ...,.s ..... _ 
1) Hash 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 s 7/8-incn 
rotary bit using a bentonite and potable 
water drilling fluid mixture from 4.8 to 20.0 feet 

2) Well developed en 9-10-SS 

0 S I 0 IS 20 JO 40 tO 10 1 

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

DATE COMPLETED 9-5-85 

JOB NUMBER 
HA-5276 

~v.p - ~ilmington 
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TEST BORING RECORD 
""""'r--=-~~~-- Elevation of top of PVC 

pipe: 6.07 1 

DKPTH 
KLKV, P'KKT DKSC'U~TION 

4.16 a•g n FILL: Brown slightly silty 
• I \fine SAND with cinders r ~ ~~

~· ~~~ 

~- ~ 
Loose to fil:m brown slightly silty ~ ~~ ~ 
fine to medium SAND to fine to ~ 8:1 

medi"" SAND with traces of silt ··' ~ 
-0.84 

-5.84 

-10.84 

12.5~----------------------------~ 
Soft to fil:m dark brown PEAT and 
ORGANIC SILT with wood and root 
fragments becoming predominantly 
wood in last sample 

-15.84 20.0~-----------------1 
BORING TERMINATED 

-20.84 

f-= ::: 
::: = ::: -··· ::: = ::: ... - ... = ::: . .. - .. . - .. . ... - .. . - .. . - ::: ... - ... ;;; = ::: ... ... ... ... ... ... ... ... ... ... 

- .. . - .. . - .. . - .. . - ::: - ... = ::: -··' - ... .. ~.:: 

REMARKS: 
water level on 9-19-85 DRILLED BY -~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 

0 
~ltHitTitATIOH•aLOWS ~ltl't "OOT 

' 10 U 10 lO •o 10 10 1 

• 
\ 

it 

I 

BORING NUMBER MW-7 

DATE STARTED 9-4-65 

DATE COMPLETED 9-6-85 
HA-5276 

JOB NUMBER 

SWP - Wilmington 
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TEST BORING RECOR& _ ....-

Dlrf'TH 
KLKV. P'lr.T DKSCIU~TIOH 

4.26 

-0.74 

tl~"Jr\FILL: Dark brown silty fine 
SAND with occasional coarse 
~and · 

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

7.4A~------'-------------------------f 
Buried log from 7.4 to 10.0 feet 

-5~4_ lo.o ______ ---

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

1-15 74 20.01--------------f 

* 
1) 

2) 

OOR:ING TERMINATED 

REMARKS: . L S 
Water level on 9-19-85 DRILLED BY __,,...·..,...·..,...-
Wash drilled with 10-inch wing LOGGED BY J • 'l' .B. 

bit using a bentonite and CHECKED BY 
potable water drilling fluid mixture to 
4.5 feet; wash drilled with 5 7/8-inch 

C.A .. S. 

roller bit using a bentonite and potable water 
drilling fluid mixture from 4.5 to 20.0 feet 
Well developed on 9-11-85 

Elevation of top of 
PVC pipe: 6.75' 

~KHKTIIATIOH·•LOWS ~Ell P'OOT 
0 S 10 IS ZO )0 •o 10 10 IIC 

l 

BORING NUMBER 
DATE STARTED 

I· 

MW-8 
9-4-84 
9-9-85 

DATE COMPLETED ___ _ 

JOB NUMBER 
HA-5276 

SWP - Wilmington 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULnNG ENGINEERS, SURVEYORS AND HYOROGEOLOG1STS 

CLASSIFICATION 

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, 1 0% 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 

loose, PEAT, large wood chunk 
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, well sorted 
medium, 27o phosphate 

Very loose, brown SAND, fine to coarse, 
~--=....o=-~ 1 poorly sorted, 10% granule to medium 

pebble, 2% phosphate, trace lignite 

Dense, olive gray CLAY to 44.5 feet 
~~=~~ with 57. phosphate and glauconite 

then light gray sandy shell 
mold UMESTONE 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 fJ recovery 
No odor 
OVA = 38.1 ppm 
8" recovery 
No odor 
OVA = 25.6 ppm 
fJ recovery 
No odor 
OVf:. = 38.6 ppm 
12 recovery 
No odor 
OVA = 32.7 ppm 
fJ recovery 
No odor 
OVA = 28.4 ppm 
14" recovery 
No odor 
OVf:. = 25.7 ppm 
12 recovery 
No odor 
OVA = 20.8 ppm 
1 0" recovery 
No odor 
OVf. = 6.0 ppm 
18 recovery 
No odor 
OVf:. = 14.3 ppm 
12 recovery 
No odor 
O'jA = 3.9 ppm 
2 recovery 
No odor 
OVf. = 7.3 ppm 
10 recovery 
Very slight odor 
OVf. = 78.6 ppm 
18 recovery 
Very slight odor 
OVA = 99.2 ppm 

16" recovery 
No odor 
OVA = 53.7 ppm 

1 o" recovery 
No odor 
OVA = 42.6 ppm 

1 'Z' recovery 
No odor 
OVA = 9.5 ppm 

24" recovery 
No odor 
OVA = 2.5 ppm 

24" recovery 
No odor 
OVA = 1.1 ppm 
TO = 51 feet 
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f 
lo' • ..-
!r• 

c. 
*"" 

If". r -

* 

cn.•v. 

4.46 

-0.54 

-5.54 

-10.54 

f-15.54 

-20.54 

TEST BORING RECORr ,_ .!~ 

. a•sc"I"TION 

ti~.~ 1\ FILL: Dark brown silty fine 

\
SAND with occasional coarse 
sand · 

Very firm to loose gray to 
grayish-brown fine to medium 
SAND w.ith traces of silt 

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

Soft dark brown PEAT and ORGANZC 
SILT with root and wood fragments 

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

20.01---------- - -----------------4 
BORING TERMINATED 

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

1) Wash drilled with 10-inch LOGGED BY J.T.B. 
C.A.S. 

2) 

wing bit using a bentonite CHECKED BY 
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 
Well developed on ~-11-85 

feet 

Elevation of top of 
PVC pipe: 6.51' 

"RHCT"ATIOH•DLO- "C" P'OOT 
0 S 10 IS 20 JO •o 10 10 100 

' 

\ 

BORING NUMBER MW-9 
DATE STARTED 9-5-85 
DATE COMPLETED 9-10-85 

HA-5276 
JOB NUMBER 

SWP - Wilmington 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULTING ENGINEERS, SURVEYORS AND HYOROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CLIENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 

BORING CONTRACTOR: ETE DRILLER C. AARON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

~ 1---~S~A~M~P~L~E~--~I WELL FI- CLASSIFICATION ~Jt:l CONSTRUCTION 0 o.. .,._. .. ,... BLOWS 
PERff' 

""'"T'W 

f-f-

H-
0~ f-f-

~~ f-f-
VlC.. -'-

_.._ 
i-f-

------_ __, 
~--.J...L.-L-I...L_---1 10 : : : : ..... 

1 SS bs-1C Block - ton fine to meduium SAND n-o-1!: 

2 SS 
04~ Ton fine to medium SAND 

:-:·:·:· f-..---- Ton fine to medium SAND in upper portion 
· · • · 3 SS 1---- of spoon; Dark brown to block PEAT at 

15 
V.:: · _ bottom of spoon 

'-----
....__ 

-
20 -

25 

-

30 

35 

. 
40 1----

f---
f---

f---
45 1----

f---

1----
f---

1----
50 1----

H.53050110 

TEST BORING LOG 

BORING NO. MW 10 

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

REMARKS 

Saturated with water 
OVA = 0.0 

Saturated with water; 
OVA = 0.0 

Boring terminated at 13.0 ft. 
OVA = 0.0 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 

CONSUL llNG ENGINEERS, SURVEYORS AND HYOROGEOLOCISTS 

HYDROGEOLOGIC SERVICES 

TEST BORING LOG 

BORING NO. MW-1 1 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC SHEET NO. 1 OF 1 
CLIENT: SOUTHERN WOOD PIEDMONT 
BORING CONTRACTOR: ETE 
RIG USED MOBILE B-57 

WELL 
CONSTRUCTION - 8tDWS 

PERf(' 

~ 0 

'--'--
-'-- ~ 

0~ 0~ 
zu zu 
<(<( <(<( 
VlO. 1-1- VlQ. ss 1---

. 
1 

1-1-
t--1-
1-1-
1-1-

ss I o-~ 
los-o~ 
1---

5 

2 

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

f-.--= 

ss ~n-o. p2-o1 
1---

.3 
10 ••.• 

J--..U.....L-.1..1...--1 
1---

1---
,___ 

::::. 4 ss ~ 
15 -

~ 

t----

1---,___ 
20 1---,___ 

1---

1--
1---

25 1---

f-

f-

1--
30 f-

1---
f-

1---

1---
35 f-,___ 

1--
I--

I--

40 1-------
I--

I--

45 1--
f-

1---

f-

50 f-
H.53050111 

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

CLASSIFICATION 

Hit concrete and other buried debris 

Brown-tan fine to medium SAND 

Brown-tan fine to medium SAND 

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

REMARKS 

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

Saturated with Creosote 
OVA = 38.1 

Brown-ton fine to medium SAND in upper Sand unit saturated 
SI>Oon; Encountered a dark brown to black with Creosote; OVA = 69.8 
PEAT with roots at 15.0' 

I 

' 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENGINEERS, SURVEYORS AND H'IDROGEOLOGISTS 

H'IDROGEOLOGIC SERVICES 

CLASSIFICAllON 

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, 
5% wood, 2• dark brown CLAY layer at 5 
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 
visual staining in peaty cloy. 
Very loose, dark brown PEAT, 20% clay 

Very loose, brownish black peaty CLAY, 
30% peat 

loose, same as '?bove, 40% wood 

loose, brownish black peaty CLAY, 
wood 

loose, same 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, 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, fight and dry 

Dense, It gray shell mold 
LIMESTONE and SAND, alternating lenses 
of indurated cemented shell molds and 
friable sand, silt to very coarse, 1 0% 
granule 

TEST BORING LOG 

REMARKS 

recovery 
No odor 
OVA = 124 ppm 
1 Z" recovery 
Strong odor 
OVA = 877 a- recovery 
Strong odor 
OVf:. = 89.1 ppm 
24 recovery 
Strong odor 
OVA = 153 ppm 
24• recovery 
Strong odor 
ov~ = 113 ppm 
12 recovery 
Strong odor 
OVf:. = 186 ppm 
10 recovery 
Strong odor 
OVf:. = 131 
24 recovery 
Strong odor 
OVA = 66.2 ppm 
1 o• recovery 
Strong odor 
OVA = 98.1 ppm 
1 s- recovery 
Strong odor 
oyA = 113 ppm 
3 recovery 

4• recovery 
Moderate odor 
OVf:. = 112 ppm 
24 recovery 
No odor 
OVf:. = 17.3 ppm 
24 recovery 
Very slight odor 
OVA = 34.3 ppm 
12" recovery 
Very slight odor 
OVA = 26.9 ppm 

12• recovery 
No odor 
OVA = 18.6 ppm 

1 Z' recovery 
No odor 
OVA = 12.8 ppm 

24• recovery 
No odor 
OVA = 7.2 ppm 

14• recovery 
No odor 
OVA = 1 0.8 ppm 
TD = 50 feet 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING. INC. 
CONSULTING ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

PROJECT: SOUTHERN WOOD PIEDMONT - WILMINGTON NC 
CUENT: SOUTHERN WOOD PIEDMONT DATE FINISHED 2-18-92 

BORING CONTRACTOR: ETE DRILLER C. AARON 

RIG USED MOBILE B-57 INSPECTOR K. ANDERSON 

SAMPLE WELL i!=t-1----.-::::...:;.:::...:::;..---11 
!Jw CONSTRUCTION 0~ .,._. ... 

CLASSIFICATION 

f-t
f-t
!-t-

o:.:: f-t-
~~ f-t-
VlO. f-t-

f-t
'--~ 

!-r
'-r
!--+--

H.53050112 

10 .••• 

t- ·:::: 

~ 

15== 

20 

25 

t-
30 

35 

45 

50 

,.... BLOWS 
PER ft' 

1 
SS ~ 9-14 Brown-tan fine to medium well sorted 

06-0 SAND 

2 
SS b3-05 Same as above except Sand is saturated 

~~- f8 with Creosote 

1---
3 ss fa- 1 Same as above 

119-2 
f--- Organic rich dark 

with roots 

-

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

-

I--
f---

-
-
-

-

brown to black PEAT 

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 --- ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. TEST BORING LOG 
=====~-
~---w CONSULTING ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS --------------- BORING NO. MW-13 H'ttlROGEOLOG1C SERVICES 

• 
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 B-57 INSPECTOR K. ANDERSON DATE STARTED 2-18-92 

WELL ;; .... SAMPLE 

CONSTRUCTION f!Jl:l CLASSIFICATION REMARKS 
0 ... .,..,._ ... .... BlOWS 

PER ft' 
0 ..... 

CLA~ PL~G 
.... 

'------
f-I- ····· .... ..... 
f-1- .... ... . 
f-I- .... 1--..... 

03-0 Brown-tan ·fine to medium SAND Visual Creosote 
1-1- .... ss .... 1 encountered in borehole 

0~ 1- 0~ 
.... 01-0 

zu r- zu 5 ····· immediate!~ upon drilling .... -<(<( 1-1- ~a: ····· OVA = 10 .0 
tnc.. .... 

1-r- .... .... 
····· :--r- .... 
····· 1-1- .... 

ps-07 No visual Creosote; ····· 1-r- .... 
2 ss ..... 

12 Same as above OVA= 47.8 
I--- .... 

10 ····· .... .... .... .... .. .. . .. .. 
····· .... No visual Creosote .... .... 

organic rich OVA= 3.0 
3 ss Dark brown to balck PEAT 

15 1--

f.-

20 f.-

1--• 1--

-
25 1--

1--
. f.-

30 f.-

1--
I 
I 

35 

. 
1--

40 

r----., . 

~-
r----

45 r----

L 

• 
,.....--

-
-

l 50 -
H.53050113 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS, SURVEYORS AND HYOROCEOLOCISTS 

HYOROCEOLOCIC SERVICES 

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

SAMPLE 
WELL i!:t;j~._...;;..:....r:;..=,..-~ 

CONSlRUCllON ~It- .. 
CLASSIFJCA llON 

"" BLOWS PERt:' 

f--

CLAY 
1--

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

0~ 1-1-

?i~ 1-1-
UlO... r-1-

1- 1-

1-1-
1-1-

--
->--
_._.. 

.... 
~ 

.. .. .. .. ... 
~ 

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

1 SS I 
2-

5 
Dark brown-black Fill material 

6-5 
1---

PLUG I-
.. .. .... ... 

2 SS ~ Brown-ton fine to medium SAND 
1--

1--- ... 
5 

.... ... .. .. 3 SS 1 2- 2 Some as above 
4-3 

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

3-3 s b 4 SS 
14

_
10 

orne as a ove 

r---
5 SS r-- Black-brown organic rich PEAT with roots 

,.::.:.:. 
~-----: 
t----: 

10 t----:. 
1----ll Same as above with large wood fragments 

1- ~-:: 6 SS throughout 
t-----t-_--_- 7 SS 1--- Block PEAT with brown-orange wood 

1----ll fragment at end of spoon r-_-_ 
15 r-_-_ 8 

r-_-:_ 
r-_-_ 
1-_-_: 9 
1--. 
~-----:. 

~--:-: 10 

ss 

ss 

ss 

- Black-brown PEAT with root fragments 

No sample retrieved 

Black-brown PEAT with· root fragments 
1---

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 

20 -
1--
-- 11 f:-.7. ss Block-brown PEAT to approximately 21.5 No visual Creosote 

ft bgs; Brown-tan med1um to coarse SAND OVA = 5.2 
1--- below peat 
1---

25 

1---

1---

1---
30 

1----

1----
35 

1---

1---

1---

1----

~ 

so 
H.530501 14 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

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

WELL ~~~~~S~A~M~P~LE~--~I 
~t:l CONSTRUCTION 0 ... .,..... ... 

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

CLASSIFICA TlON 

TEST BORING LOG 

BORING NO. MW-15 

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

REMARKS 

~~~~;pP~LIK~O ~ •• -•• -... ~.~+---+----f~-----------------------------------4-------------------------.1 CL 

f-+-
~~ 

-~ 

0~ 
.......... 

zu --<{<( 
(I)Q_ --

f- f-

r-r-
f- f-

~ f-

0~ 
zu 

. ... 1 
t-----il Fine to medium, loose to very loose 

ss 1-1 brown SAND 
4-4 

<{ <( 5 
(I)Q_ 

~ .·.·.·.· 2 ss 1----11 Fine to medium, brown SAND 

1---...U._._...U.. __ --11 0 :-:-:-:.: 
- ~ 

15 

20 

25 

30 

35 

40 

45 

50 

H.53050115 

-
Fine to medium, brown SAND in upper 

·:::: 3 ss t------11 spoon; Dark brown to black PEAT with 
root fragments in lower part of spoon 

1----11 

'------

-
-
fo-

fo-

fo-

-
-
fo-

fo-

'------

-
fo-

fo-

1----

fo-

. 

Visual oil; 
diesel fuel odor 
OVA = 58.3 

No visual oil; 
OVA = 15.6 

No visual oil 
OVA = 5.4 

I 

' 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. ----~---------------=:;;;;;;;;;;;; -

CONSULTING ENG1NEERS. SURVEYORS AND HYDROGEOLOG1STS 

HYDROGEOLOG1C SERVICES 

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

SAMPLE 
WELL ~~~-T~~=r--~1 

fhw CONSTRUCTION 0~ .,..._ .. 

I--

0~ 
zu 
<< 
(/)a.. 5 

1 ss~ 
f--
~ 

f---

DATE FINISHED 
DRILLER 
INSPECTOR 

CLASSIFICATION 

Fine to medium, brown SAND 

2-19-92 
C. AARON 

K. ANDERSON 

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 

..... .... Medium ton to brown SAND with some wood Little odor 
::::. 2 ss 

10 ••••. 
1--...U.-L-.J.J--~ 

:::: 3 ss 
15 

20 

25 

30 

35 

40 

50 

H.53050116 

f---

I--
I--
~ 

-
~ 

-
-

-
-
~ 

f---
~ 

f---
~ 

f---

-
'-

--
I--

-
-
-
1--

f----
~ 

~ 

f-----

-
-
-
-
-

fragments OVA = 42.6 

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. 
CONSULnNG ENGINEERS, SURVEYORS AND HYDROCEOLOGISTS 

HYDROGEOLOGIC SERV1CES 

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

~ 1---~S~A~M~P~L=Er---~l 
WELL "" .... 

f!:jt:l CONSTRUCTION o"-""""""' ... 

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

CLASSIFICA liON 

TEST BORING LOG 

BORING NO. MW-17 

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

REMARKS 

~~~~~o~~~-+---*--------------------------4-----------------

t--...1..L.~I....I-.---1 

H.53050117 

5 

10 .••.. 

1 ss 10-2 
2-2 

'--

Fine to medium brown SAND with wood 
fragment at bottom of spoon 

2-2 Wood fragments in upper portion of spoon 
2 SS 2=2 with a fine to medium brown SAND in 

f--- bottom of spoon 

::::. Fine to medium brown SAND 

15 

20 

25 

30 

35 

40 

45 

50 

.3 ss f------

4 SS ~ Dark Brown PEAT with root fragments 

'--
,--

--
f..--

--

f--
f---

f
f-

-
-
-
r-

-
-
-

Saturated with diesel 
fuel: OVA = 118 

Diesel fuel odor 
OVA = 57.1 

Saturated with 
diesel fuel; 
OVA = 72.3 

No visual oil 
OVA = 39.1 
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---==== ====-==== ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. -------~~=== -------------- CONSULllNG ENGINEERS, SUR~RS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

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

SAMPLE 
WELL ~~r-~~~~~--~1 

CONSTRUCTION ~~ .,.._ .. 

H.530MW18 

:-:·:·:· 1 ss o-o 
0-0 -4-4 

:::: 2 ss ~0-1.; 
f-

0~ 5 ·:::. 3 3-2 SS I 
3

_
2 z (..) ..... 

t:i ~ :::: 
- ·:-:-:-: 4 

f

ss I 4 - 5 
6-7 

1----
:·:·:·:: 5 ss ~ 

2-1C 10 .•••. 
~ 

15 

20 

25 

30 

35 

40 

45 

50 

4-6 
:·:·:·:-: 6 ss 5-11 
::::. ~ 

·~·~· 7 ss ¥. 
r-- -

-
-

1--

-
r---
1--

f-
1--

1--

1--

1--

1--

1--

1--

1--

f-

r----
r----
f-

r----
f-

f-
1--

1--

I--
f-

f-

r----
r----
f-

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

CLASSIFICA liON 

Very loose, brown SAND, fine to medium, 
5% coarse to granule 

Loose, brown SAND, fine to coarse, 5% 
granule, poorly sorted 

Very loose, brown SAND, fine to coarse, 
coarse dominant, 20% very coarse 

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

Firm, brown pebbly SAND, 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 
ELEVATION 
DATE STARTED 

REMARKS 

14• recovery 
No odor 
OVA = 30 ppm 
1 a- recovery 
Slight diesel odor 
OVA = 35.3 ppm 
14" recovery 
No odor 
OVA = 27.9 ppm 
1 a- recovery 
Slight diesel odor 
OVA = 20.6 ppm 
1 2• recovery 
No odor 
OVA = 9.9 ppm 
1 f) recovery 
No odor 
OVf. = 6.6 ppm 
24 recovery 
No odor 
OVA = 5.1 Pfm 
TD = 14 fee 

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

CLASSIFICA TlON 

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, some as above to 11.5 feet, 
then 1-inch dark brown cloy lense 

1----11 followed by some sand to 12 feet 
Very loose, brownish block clayey PEAT, 
25% cloy 

loose, brownish block peaty CLAY, 
peat 

loose, some as above, 507. wood 

Some as above 

dark brown peaty CLAY, 30% 

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

, _ _ " Very loose, brown SAND, fine to granule, 
moderately sorted medium, 2% pflosphate 

Firm, olive gray CLAY, 57. phosphate and 
glauconite, tight and dry 

Firm, same as above, -107. phosphate and 
glauconite 

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

TEST BORING LOG 

REMARKS 

1b' recovery 
No odor 
OVA = 214 ppm 
8" recovery 
No odor 
OVA = 290 ppm 

1b' recovery 
No odor 
OVf. = 89.5 ppm 
12 recovery 

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

12" recovery 
No odor 
OVf. = 11.9 ppm 
24 recovery 
No odor 
OVA = 8.6 ppm 

12" recovery 
No odor 
OVA = 9.8 ppm 

12" recovery 
No odor 
OVA = 4.6 ppm 

24" recovery 
No odor 
OVf. = 4.9 ppm 
24 recovery 
No odor 
oyA = 5.2 ppm 
2 recovery 
No odor 
OVA = 3.1 Pfm 
TO = 43 fee 2 inches 



• 
r . 

... 

• 

•• t-

i , 
i<• 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL11NG ENGINEERS, SURVEYORS AND HYOROGEOLOGISTS 

SAND, fine to coarse, 

Very loose, some as above 

Loose, some as above 

Very loose, brown SAND, very fine to 
medium, 1 07. coarse, 1/4" dark gray cloy 
lense at 10 feet 
Very loose, brownish gray silty SAND, 
silt to medium, .357. silt, 107. cloy, 
1-inch dark gray lense at 11.5 feet 
Very loose, brownish block peaty CLAY, 
257. wood 

TEST BORING LOG 

BORING NO. MW-20 

REMARKS 

recovery 
Slight odor 
ave- = 120 ppm 
24 recovery 
Very slight odor 
OVA = 66.0 ppm 
1 f!' recovery v# slight odor 
OV. = 106 ppm 
1 recovery 
No odor 
OVA = 43.5 ppm 
14" recovery 
No odor 
OVA = 57.1 ppm 
20" recovery 
No odor · 
ove- = 9.8 ppm 
24 recovery 
Very slight odor 
OVA = 15.7 fPm 
TD = 14 fee 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULTING ENGINEERS, SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

Loose, brown SAND, fine to coarse, 
coarse dominant 

Very loose, brown SAND, fine to coarse, 
medium dominant 

Loose, same to 7', then 4• dark gray 
clay lense, then peaty CLAY, 307. wood 

Very loose, brownish black peaty CLAY, 
30% wood 

TEST BORING LOG 

BORING NO. MW-21 · 

REMARKS 

recovery 
No odor 
OVA = 43.2 ppm 
18'" recovery 
No odor 
OVA = 86.6 ppm 
1 Z' recovery 
No odor 
eve. = 52.6 ppm 
24 recovery 
No odor 
eve. = 20.6 ppm 
24 recovery 
No odor 
OVA = 1 0.8 ppm 
TO= 10 feet 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL 11NG ENGINEERS. SURVEYORS AND HYDROGEOLOGISTS 

oy, 1 plant and wood 
material to 1.5', then brown SAND 
Loose, brown SAND, fine to coarse 

Very loose, some as above 

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

Very loose, some 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, 
35% clay 

TEST BORING LOG 

REMARKS 

recovery 
Sli~ht diesel odor 
OVt;. = 109 ppm 
24 recovery 
Creosote stained soil at .3' 
OVf:. = 87.7 ppm 
14 recovery 
Creosote stained soils 
OVf:. = 107 ppm 
24 recovery 
Creosote stained soils 
OVA = 157 ppm 
20"' recovery 
Creosote stained soils to 9' 
OVA = 75.6 ppm 
18" recovery 
Moderate odor 
OVf:. = 84.7 ppm 
24 recovery 
Slight creosote odor 
OVA = 25.5 ppm 
TO = 14 feet 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL nNG ENGINEERS. SURVEYORS AND H'YtlROGEOLOGISTS 

CLASSIFICATION 

Very loose, brownish black PEAT to 
then brown SAND, fine to coarse, 57. 
_granule, wood fragment blocked shoe 

~--=--=-~• Very loose, brownrsh gray SAND, silt to 
coarse, 207. clay 

t---il 
~--=--'• 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 
j--:...~-11 PEAT, 207. clay 

Very loose, brownish black clayey PEAT, 
357. clay 

TEST BORING LOG 

REMARKS 

Er' recovery v¥ slight odor 
OV. = 12.2 ppm 
1 recovery 
No odor 
OVA = 12.7 ppm 
20" recovery 
No odor 
OVf:.. = 14.6 ppm 
24 recovery 
No odor 
OVA = 16.2 ppm 
14" recovery 
No odor 
OVA = 16.2 ppm 
1 Er recovery 
No odor 
OVA = 13.4 Pfm 
TO = 12 fee 
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ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSUL liNG ENGINEERS, SURVEYORS AND HYOROGEOLOGISTS 

HYOROCEOLOGIC SER\IICES 

CLASSIFICA TlON 

Loose, dark brown black SAND, silt 
to coarse, 1 0~ clay, 1 07. organics; 2~ 
small pebble 
Loose, light brown SAND. fine to coarse, 
5~ clay, trace small pebble 

Very loose, light grayish brown SAND, 
very fine to medium, 57. heavy minerals 

loose. brown SAND. fine to coarse 

loose, some as above 

loose, same as above to 11.5 feet, 
brownish black clayey PEAT. 357. 

TEST BORING LOG 

REMARKS 

recovery 
No odor 
OVA = 36.2 ppm 
1 ff' recovery 
No odor 
OVf. = 47.1 ppm 
12 recovery 
No odor 
ov~ = 52.9 ppm 
12 recovery 
Very slight odor 
OVA = 105 ppm 
f5' recovery 
Very slight odor 
OVA = 71.3 ppm 
1 ff' recovery 
Very slight odor 
OVA = 104 ppm 
TO = 12 feet 

.:. 
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WELL 
CON~CTlON. 

CLAY 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULllNG ENGINEERS, SURVEYORS AND H'roROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

BLOWS 
PER~ 

CLASSIFICA TlON 

Borehole was hand augered because well 
location is within a wetland area. 
Representative samples were not obtained 
during the augering process because the 
loose nature of the sediments prevented 
sample retrival. 

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

I----ll sand to 13 feet, then the peat unit was 
.-----<• encountered. The well was hand pushed 

to 13 feet using a well point and was 
1---11 constructed using a natural filter pack . 

TEST BORING LOG 

REMARKS 
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WELL 
CONSlRUCllON 

ENVIRONMENTAL TECHNOLOGY ENGINEERING, INC. 
CONSULTING ENGINEERS. SURVEYORS AND HYDROGEOLOGISTS 

HYDROGEOLOGIC SERVICES 

CLASSIFICA llON 

Loose, brown SAND, fine to coarse, 
poorly sorted 

Loose, brown SAND, silt to coarse, well 
sorted medium 

Very loose, brown SAND, very fine to 
coarse, poorly sorted 

Very loose, same as above 

same as above 

same as above 

Loose, dark brown SAND, medium to 
coarse, 1 0~ wood, wood blocked shoe 

Very loose, no recovery, pebble blocked 
shoe 

Loose, dark blackish brown clayey PEAT 
grading to peaty CLAY, interval between 
16' and 17 visually stained with 
creosote, no staining below 17' 

TEST BORING LOG 

BORING NO. MW-26 

REMARKS 

18'" recovery 
No odor 
OVf:. = 13.5 ppm 
18 recovery 
No odor 
oyA = 14.6 ppm 
8 recovery 
No odor 
ave- = 14.7 ppm 
10 recovery 
Very slight odor 
ove- = 15.1 ppm 
14 recovery 
Creosote stained soil 
OVA = 140 ppm 
1o recovery 
Creosote stained soil 
ave- = 206 ppm 
14 recovery 
Creosote stained soil 
OVA = 236 ppm 
Creosote stamed soils 

18• 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 
L9xington, 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 Regula~ions (CFR)", Part 330.6, published in the 
Federal Register on November 22, 1991, lists nationwide permits (NWP). 
Authorization, pursuant to Sec~ion 10 of the Rivers and Harbors Ac~ 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 B~:JLQn, tel~phone (9191 733-2293, regarding consistency 
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 let~er 
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, 
~he 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 mon~hs 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~ 
~~~ieY;· 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 ?7611-7~87 

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. ~qui~nc. 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 b& obtained from the National Park Service and the u.s. Forest Service. 

B. 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 activi~y is authorized under any NWP which is 
l~kely 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 habi~at 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 satisfied 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 

(S) 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 criti~al 
naoi~at in the perm~~ 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.iyation. Discharges cf dL·edged 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 ~levati~n. 

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 utili~ed to 
prevent violations of the appropriate turbidity water quality standard (50 
NTU's in streams and rivers not designated as t~out waters by the North 
Carolina Division of 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. Additional 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 the 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, )r., 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 &vwJ:C 
T. Barrett 

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

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

An Equal Opportunity Affirmati~ Action Employer 
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State of North Carolina 
Department of Environment, Health, and Natural Resources 

Division of Environmental Management 
512 Nonh Salisbury Street • Raleigh, Nonh 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 # 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 del.ineations. 

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 OFF1CES 
Asheville Fayetteville Mooresville Raleigh Washington Wilmington Winston-Salem 
7o4n5I-62os 919/486-1541 704/663-1699 919/571-47oo 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 Oppornm.ity Affumalive 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 al IMPACTING 
WATERS ONLY AND bl SUBJECT TO SEPA OR NEPA), 18 (MINOR DISCHARGES 
FOR PROJECTS WITH LESS THAN 10 CUBIC YARDS OF FILL IN WATERS OR 
WETLANDS), 20 (OIL 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 fiN NONWETLAND SITE$)), 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: 

1. 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 NTOs in streams and 
rivers not designated as trout by OEM; 25 NTOs 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 corning 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 .ByA . tl 
A. Preston How~ Jr. P.E. 
Acting Director 

Certification # 2745 
gencerta.nor 
jrd/gc 
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HYDRAULIC CONDUCTIVITY AND GROUND \VATER SEEPAGE VELOCITY SUMMARY TABLE 

SOUTHERN WOOD PIEDMONT- WILMINGTON, NORTH CAROLINA FACILITY 

Hydraulic Hydraulic .... -...... Seepage 
Well Conductivity Gradient Porosity Velocity 

Unit Number Material (ft/sec) (ft/ft) (%) (ftlyear) 

Upper Sand MW-10 Fine to Coarse 1.99 X 10·5 0.0015 0.30 3.13 

Upper Sand MW-16 Fine to Medium 6.14 X J0-6 0.0015 0.25 1.16 

Upper Sand MW-17 Fine to Medium 4.71 x w-6 0.0015 0.25 0.89 

Upper Sand MW-18 Fine to Coarse 2.76 X J0·5 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 10·5 0.0015 0.25 3.88 

Upper Sand MW-21 Fine to Coarse 1.39 X JO·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 1Q·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 JO·S 0.0015 0.30 2.66 

Lower Sand MW-8A Fine to Coarse 8.48 X J0·5 0.0002 0.30 1.78 

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

Lower Sand MW-19A Fine to Coarse 2.15 X J0-4 0.0002 0.30 4.52 
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SLUG TEST METIIOD 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 
Ins -Ins= I 0 

t r/ ln(r. rw) 

where: 

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

st= drawdown in well at timet [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 METIIOD FOR UNCONFINED AQUIFERS 
(continued) 

DEFINITION OF TERMS: 

well 

land surface 

water table 

H b 

l 
IMPERMEABLE BASE 
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REFERENCE: 

ASSUMPTIONS: 

SOLUTION: 

SLUG TEST FOR CONFINED AQUIFERS 

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, vol. 3, no. 1, pp. 263-269. 

aquifer has infinite areal extent 
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: 

• 

& 
H/Ho = -z 

11' 

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] 

Q = rw2S/rc2 [dimensionless] 
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r = w 

r= c 

{J= 

Jo= 

J= 1 

Y-o-

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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SOUTHERN WOOD PIEDMONT 

ProJect No. : 530-06-503 

---.._, 
c 
3: 
0 
'0 
3: 
0 ... 
Cl 

10. 

1. 

0.1 
0. 600. 

• 
c 1 1 en t: CHUCK DAVIS 

L oc at 1 on: WILMINGTON, NORTH CAROLINA 

MW-8 

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

DATA SET: 
F:\530106503\SLUGMW8.0AT 

10/22/92 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1.0~81E·06 ft/sec 
yO= 12.83 ft 

TEST DATA: 
HO = 13.6 f t 
rc = 0.083 ft 
rw = 0.25 ft 
L•10.ft 
b. 16.24 ft 
H = 15.26 ft 

• 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

1. 

0.9 

0.8 

0.7 

0.6 
0 
I 0.5 ........... 
I 

0.4 

0.3 

0.2 

0.1 

0. 
0.1 1. 

• 
c 1 1 en t: CHUCK DAVIS 

L oc at 1 on: WILMINGTON, NORTH CAROLINA 

MW-8A 

10. 100. 1000. 
Time (sec) 

DATA SET: 
F:\530106503\SlUGMWBA.OAT 

10/22/92 

AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper et a I. 

TEST DATE: 
OCTOBER 7, 1992 

ESTIMATED PARAMETERS: 
T = 0.001527 rt 2 Jsec 
s = 0.0001 

TEST DATA: 
HO = 2.79 ft 
rc = 0.083 ft 
rw = 0.25 rt 

• 
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SOUTHERN WOOD PIEDMONT 

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

"'"' ..... --c 
3: 
0 

"'0 
3: 
0 .... 

0 

Oo1 

Oo01 o. .30o 

• 
c 1 i en t: CHUCK DAVIS 

Location: WILMINGTON, NORTH CAROLINA 

MW-10 

60. 90. 120. 150.· 
Time (sec) 

DATA SET: 
F:\530106503\SLUGMW10o0AT 

10122192 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1o99~9E-D5 ftlsec 
yO = Oo580o4 ft 

TEST DATA: 
HO = 1 o 1 ~ f t 

rc = Oo083 ft 
rw = 0.25 ft 
L • 10. f t 
b. 13.72 ft 
H • 9.72 ft 

• 
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SOUTHERN WOOD PIEDMONT 

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

1. 

0.9 

0.8 

0.7 

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

0.4 

0.3 

0.2 

0.1 

0. 
0.1 1. 

• 
c 1 i en t: CHUCK DAVIS 

L oca t 1 on: WILMINGTON, NORTH CAROLINA 

MW-11 A 

10. 100. 1000. 
Time (sec) 

DATA SET: 
F:I530106503\SLUGM11A.OAT 

10122192 

AQUIFER TYPE: 
Conr 1 ned 

SOLUTION METHOD: 
Cooper e~ a I. 

TEST DATE: 
OCTOBER 7, 1992 

ESTIMATED PARAMETERS: 
T = 0.001621 rt 2

tsec 
s = 0.0001 

TEST DATA: 
HO = 1. r l 
rc = O.OB3 ft 
rw = 0.25 rt 

• 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

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

0.1 

0.01 
0. 36. 

• 
c 1 1 en t: CHUCK DAVIS 

Location: 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·06 fttsec 
yO = 0.1168 ft 

TEST DATA: 
HO = 0.76 ft 
rc = 0.083 ft 
rw = 0.25 ft 
lz10.ft 
b. 13.77 ft 
H = 9. 27 ft 

• 
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SOUTHERN WOOD PIEDMONT 

Project No. : 530-06-503 

c: 
;&: 
0 0.1 
'0 

;&: 
0 ... 
0 

0.01 
0. 70. 

• 
c 1 1 en t: CHUCK DAVIS 

Location: WILMINGTON, NORTH CAROLINA 

MW-17 

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

DATA SET: 
F:\530106503\SlUGMWt7.0AT 

10/22192 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 4.7057E·06 fttsec 
yO= 0.3658 fl 

TEST DATA: 
HO = 0.76 fl 
rc = 0.093 ft 
rw = 0.25 ft 
LztO.ft 
b " 13.8 f t 
H = 9.3 ft 

• 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

-.... --c: 
3: 
0 0.1 
-o 
3: 
0 ... 

0 

0.01 
0. 18. 

• 
c 1 i en t: CHUCK DAVIS 

Location: WILMINGTON, NORTH CAROLINA 

MW-18 

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

DATA SET: 
F:I530106503\SLUGMW1B.DAT 

10/22192 

AOU I FER TYPE : 
Unconfined 

SOLUTION METHOD: 
Bouwer ·R.l ce 

TEST DATE: 
OCTOBER 1992 

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

TEST DATA: 
HO = 0.6 ft 
rc = 0.083 ft 
rw = 0.25 ft 
L•10.ft 
b•11.75ft 
H = 9.38 ft 

• 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

c 
~ 
0 0.1 

"0 
3: 
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.DAT 

10/22/92 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 2.919~E-05 fttsec 
y0:0.12Bft 

TEST DATA: 
HO = 1 . 15 f t 
rc = O.OBJ ft 
rw = 0.25 ft 
l • s. f t 

b = 11.6 r t 
H= 11.6 ft 

• 
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SOUTHERN WOOD PIEDMONT c 1 1 en t: CHUCK DAVIS 

Project No.: 530-06-503 Location: WILMINGTON, NORTH CAROLINA 

0 
J: 

.......... 
J: 

MW-19A 

0.8 

0.6 

0.4 

0.2 

O.c_--L-~~LLLU~--~_I~~~~ 
1. 10. 100. 

Time (sec) 

DATA SET: 
F:\S30106503\SLUGM19A.DAT 

10/22/92 

AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper et a I. 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
T = 0.003015 tt

2
tsec 

s = 0. 0001 

TEST DATA: 
HO = 2.6<4 tt 
rc = 0.083 tt 
rw = 0.25 ft 

• 



•• 
SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

c: 
~ 
0 0.1 
"0 
~ 
0 ... 
0 

0.01 
0. 18. 

•• 

c 1 1 en t: CHUCK DAVIS 

Loca t 1 on: WILMINGTON, NORTH CAROLINA 

MW-20 

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

DATA SET: 
f:l530106503\sluomw20.dat 

10/26192 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K : 2.~576E·05 ftlsec 
y0:0.1Bft 

TEST DATA: · 
HO : 2.93 ft 
rc : 0.083 ft 
rw = 0.25 ft 
L • 5. ft 
b·10.3ft 
H = 10.3 ft 

• 
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SOUTHERN WOOD PIEDMONT 

Project-No.: 530-06-503 

...--.. .... -....., 
c: 
:t 
0 
"0 
:t 
0 ... 

0 

1. 

0.1 

0.01 
0. 60. 

• 
c 1 1 en t: CHUCK DAVIS 

Location: WILMINGTON, NORTH CAROLINA 

MW-21 

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

DATA SET: 
F:I530\065031SLUGMW21.0AT 

10122192 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE· 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1.389E·05 ftlsec 
yO= 1.692 ft 

TEST DATA: 
HO = 6. 55 rt 
rc = 0.083 ft 
rw = 0.25 ft 
L • 5. ft 
b•6.72ft 
H=6.51ft 

• 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

,....... --~ 
c 
~ 
0 
"0 
~ 
0 ... 

0 

1. 

0.1 
0. 40. 

• 
c r 1 en t: CHUCK DAVIS 

Location: WILMINGTON, NORTH CAROLINA 

MW-22 

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

DATA SET: 
r:l530106503\sluomw22.d~t 

10126192 

AQUIFER TYPE: 
·UnconfIned 

SOLUTION METHOD: 
Bouwe r • R I c e 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1. 1981E·05 ftlsec 
yO= 1.036 ft 

TEST DATA: 
HO = 2.2 ft 
rc = 0.083 ft 
rw = 0.25 ft 
L • 5. f t 
b•11.29ft 
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 
it 
0 
"0 
:t 
0 ... 

0 

1. 

0.1 

0.01 

MW-23 

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

DATA SET: 
F:I5301065031SLUGMW23.DAT 

10122192 

AOU I FER TYPE: 
Unconf 1 ned 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1.7793E·05 ftlsec 
yO = 0.2492 ft 

TEST DATA: 
HO = 1 • 2 4 f t 
rc = 0.083 ft 
rw = 0.25 ft 
L • 5. ft 
b • 9.98 ft 
H = 9.69 ft 

• 
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SOUTHERN WOOD PIEDMONT 

Project No. : 530-06-503 

.......... --......., 
c 
3: 
0 
"0 
3: 
0 ... 

0 

1. 

0.1 
0. 

+ 

60. 

• 
c 1 1 en t: CHUCK DAVIS 

Location: WILMINGTON, NORTH CAROLINA 

MW-24 

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

DATA SET: 
F:I5301065031SLUGMW2~.0AT 

10122192 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwe r ·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 9.65~E·06 ftlsec 
yO = 0.8~93 ft 

TEST DATA: 
HO = ~.78 ft 
rc = 0.083 ft 
rw = 0.25 ft 
l a S. fl 
b. 10.39 ft 
H = 10.39 ft 

• 
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SOUTHERN WOOD PIEDMONT 

Project No.: 530-06-503 

c: 
:t 
0 
'tJ 
:t 
0 ... 

0 

1. 

0.1 
0. 60. 

• 
c 1 i en t: CHUCK DAVIS 

LocatIon: WILMINGTON, NORTH CAROLINA 

MW-26 

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

DATA SET: 
f:l530106503\sluQmw26.dat 

10/22/92 

AOU I FER TYPE : 
Unconfined 

SOLUTION METHOD: 
Bouwer·Rice 

TEST DATE: 
OCTOBER 1992 

ESTIMATED PARAMETERS: 
K = 1.6883E·05 ft/sec 
y0=3.119ft 

TEST DATA: 
HO = 6. 42 f t 
rc = 0.083 ft 
rw = 0.25 rt 
L m 5. rt 
b. 16.35 ft 
H = 16.35 rt 

• 
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SITE-SPECIFIC SOIL SAMPLE LIST 
SOUfHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

Arsenic 
Copper 

METALS 

SEMI-VOLATILES 

Acenaphthene 
Benzo(a)anthracene 
Benzo(b )fl uoranthene 
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 
lndeilo(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 
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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• 

SAMPLE 
NUMBER ARSENIC 

SS-1 3.5 

SS-2 5.2 

SS-3 ND 

SS-4 3.6 

SS-5 1.5 

SS-6 ND 

SS-7 2.3 

SS-8 ND 

SS-9 ND 

SS-10 ND 

SS-11 ND 

• 

SOIL SAMPLE SUMMARY 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

METALS (mg/kg) TOTAL SEMI- TOTAL TOTAL VOLATILE 
VOLATILE VOLATILE ORGANICS CORRECTED 

CHROMIUM COPPER LEAD ORGANICS ORGANICS FOR DICHLOROMETHANE* 
(mg/kg) (mg/kg) (mg/kg) 

5.5 6.1 14.0 9.93 0.03 0.006 

14.0 46.0 290.0 3.25 0.0064 ND 

2.1 8.0 61.0 ND 0.015 ND 

11.0 14.0 25.0 17.69 0.018 0.001 

5.2 2.4 3.4 167.07 0.0144 0.0024 

3.1 2.8 3.1 150.42 0.0188 0.0048 

9.2 5.1 6.3 202.94 0.378 0.319 

4.2 1.9 2.3 1.00 0.007 ND 

4.1 4.4 6.9 357.34 0.0346 0.0146 

2.6 3.9 6.2 6110.00 0.008 ND 

1.3 1.0 1.9 ND 0.0068 ND 

• 

TOTAL 
ORGANICS 

(mg/kg) 

9.936 

3.25 

ND 

17.691 

167.0724 

150.4248 

203.259 

1.0 

357.3546 

6110.008 

ND 

ND Below Laboratory Detection Limit 
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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SS·I SS-2 

METALS R' OL R' OL 

Ancnic 3.S 1;2 5.2 t2. 

Chromium S.5 0.15 14 1 o.7s. 

Copper 6.1 .o.15. 46 : .• 6~75.. 
Lead 14 ':s .. :, :·,• .... 290 1,/s.f:·., 

R": U.boratory Analytical Reoult 
01.: U.boratory Detection Limit 

• 

SOIL SAMPLE PARAMETER SUMMARY TABLE 
METALS 

R" 

NO 

2.1 

8 

61 

SOUTHERN WOOD PIEDMONT FACILITY 
WILMINGTON, NORTH CAROLINA 

SS-3 SS-4 SS·S SS-6 SS-7 SS·8 

OL R" OL R" OL R" OL R" OL R' OL. 

i.2 3.6 1.2 J.S 1.2 NO ·.·.·'1.(; 
2.3 1\Eii;';: NO 

1,.,._, ,.:· 
k:,.l:2< 

.. o.7s II 0.7:S 5.2 0.15 .. 3.1 :o.7s 9.2 l:::,lW:i 4.2 ,,·, ·1,1~·.·. l),ll,' 

o.1s, 14 0.15 2.4 0.75: 2.8 ~oi£ 5.1 [l<l.1§ 1.9 o.iS. 
$ .. :. 2S 5,:·::. 3.4 I' ti. 3.1 .•.• t,(': 6.3 1\•;:j):i:: 2.3 t·· .• ·t~i:, ·.· 

Note: The Laboratory Analytical Reoull.l and Detection l..imil.l are in malkc. 

• 

SS-9 SS·IO ss.n 

R" OL R" OL R' DL 

NO l2. NO ;Lt: ND ,;·.:.J.2 ... 

4.1 ,,o:ts · 2.6 .6;~$, 1.3 1,}:15 
4.4 0.7( 3.9 -:o.ft . 1.9 6.15 

6.9 1).;:$:,:: 6.2 ::::.:$: . .:::.' 1.9 ·''s, ./;.·: ;,., ... 



• 
SS·I SS.l 

SEMI· VOLATILES R" OL R" OL 

•• 
SOIL SAMPLE PARAMETER SUMMARY TABLE 

SEMI-VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORTH CAROLINA 

SS-3 SS-4 SS-7 

R" OL R" OL R" OL R" DL R" DL R" 

ss.a 

OL 

1.0 :l3i.· O.SI ._0.33 NO 0.33 _e ND o.33 0.59 0.33 4.4 
.··:·::;.·.<· 

0.33 

NO ~.)3_ NO 0.33 : NO o.n NO 0.33 45 

Benz(•)Aiduocmo lhi.\ 0.54 0.33 . NO . 0.33... 1.1 0.33 

Benzo(•J~ 0.42 NO _o.l3 NO .. o:b 2.0 0.33 3.1 

NO . O.lt 0. 75 NO NO 0.33 NO 

Benzo(k)Fli.IOnnlhcnc 0.3). ND 0.33 NO 0.33 . 4.9 0.33 3.8 

Bi1(2-Chloroelltyl)£thcr NO c)jj: NO . 0.33 NO .. O.D. NO 0.33 NO 

C•rbuolc NO 0.33 . NO . 0.33 NO 0.33 NO 0.33 18 
··· .. 

NO o.n NO NO O.:i3. NO . 0.33 NO 

NO Oil. NO : 6.33 NO . O.JJ NO . 0.33. . NO 

1.1 

Oibcnz(•,h)Anlhrlcmo NO 

2,4-Dimethylphenol NO 

2,4-Dinilropbcnol NO 

NO :6Ji:=,: 
NO 

NO 

I.S 
·· .. ··:·:·.·': 

Tetrochloropbcnol 

:Z,4,S. Trlc:hl"""""'nol 

NO 

R": t.horl•017 Anllytbl Reoult 
OL: uhorii"'Y Dclec:tlon Umll 

O.S3 _.:, o.33:' NO 

NO :.OJl: NO .. o.n·· 

NO 

··-:·:·.: 
NO ,: 0.33 

NO :.· i;ro.: 
1::· : .. :_.: >· 

0.56 •· 0.33 ... 

··:··-;.;·.· .. ··· 
NO 

:.0.33 

·:-;·.;:,:·-. 

NO :o.33: 

NO . 0.33 

NO ·: 0.33 .'•: 

.. :··· 
NO :.,: O.Jl :•:• 

N01e: Tho uhorl1017 ADI!ytkal Relulll ud Dcl<ctlcm Llmlll Ire In mc/k&. 

1.6 4..5 

3.7 •. 6:33'·. NO 

NO 0.33 .. NO 

NO _.0.33. 

........ 
NO · .. 0.33 

NO 

NO 

NO 

· .. ::···· 
:.0.33:. 

··.:·o.h. 

NO 

38 

0.61 

1.8 

NO 

42 

NO 

NO 

ND 

0.33 

.0.33 

0.33 

. : 
,'0.33. 

'(jj] ·. 

.0.33 

.1.61. 

·· .. : .. :-:,;·.· .. 
o.33. No o.H: 44 :(i.3l. 

.·.j·~··. NO 

• 
SS-9 SS.IO SS.II 

R" DL R" OL R" OL 

32 
•':··· 

NO O.J) NO ... o.Jf: 
.·.·, . 

49 : 1).66 NO 0.33 .. NO 

.a.66. m .:'o.n No •. odL 
NO 

NO 

NO 0.3J. 

ND 0,33. 

NO .. o.l3. NO 

NO .. 0.33:: NO 

NO :i):J),. NO NO : 0.3l: 

NO i.~. NO '.-1.61 .. 

NO :tb:i.: 

NO NO 0.33 



• 
SS.I SS.2 

VOLATILES R' Ol R" OL 

NO ND 

I .. 
NO NO ·. 0.001 

Bromomclhane NO •. o.oo:t NO ::• o.oos 

Corban Tetrochlorido NO NO 0.001 
.. · 

Chlorobenzenc NO 0.001 NO 0.001 

NO 0.005 NO 0.005 

2-Chloroelhylvinylether NO 0.001 .. NO 0.001 

Chlorofonn NO :o.oot· NO 

Chloromclhane NO ·ow: NO o.oos 

C'll·l,).()ichloroprcpeno NO NO o.ilol 

NO 1.··. o~h?r NO . 0.001 

1,2-Dibromoethare (Edb) NO NO o.ooS 

Oichlorodilluoromethano NO ··o.O:>S.· NO :ow 

I,I·Dichloroethare NO NO . 0.001 

1,2-Dichloroethare NO .... li»i NO 0.001 

I,I·Dichloroetheno NO NO .· 0.001 

0.024 0.0064 0.001 

1,2-Dichloropropono NO NO .::. o.001 

Etl-o-1 Benzene NO ··:.o.cx,i::·· NO · o.ixn 

Fluorotrlchloromelhane NO NO .ow 

MIP-Xyleno 0.002$ NO . 0.001 

Melhyi·T·BUI)'I Ether !Mtbe) NO ND . 0.005 

0-Xylenc 0.0011 : 0.001. NO 0.001 

·.··.:; .. · .. ··. 
1,1,2,2-Tetrachloroc:thano NO •. 0.001.:, NO . 0.001 

Tolueno O.IJ024 NO 

T....,·1,2-Dichloroethenc NO :o.oo1··· NO 0.001 

I,I,I·Trichloroethano NO :::o.oot:.• NO 

1,1,2-Trlchlorocthano NO NO 

Trlchloroethenc NO NO 

Vinyl Chloride NO NO 
LoborotOf)' Anolytiatllleoull 

OL: l.abontorr Detectl<lll Umil 
Nooe: Tho L.oborotorr Analytical Ruultl ard Detection llmi11 are In mcfk&. 

• SOIL SAMPLE PARAMETER SUMMARY TABLE-VOLATILES 
SOUTIIERN WOOD PIEDMONT FACILITY-WILMINGTON, NORTH CAROLINA 

SS.3 SS.4 SS-S SS-7 

R' DL R" OL R' OL R' OL OL R' 

NO ~.&il.· NO o.ooi ND NO o.;ni·.: ND o.6oi. NO 

NO 0.001 NO o.rJi ..• NO o.oor •. NO o.oo1 • ND NO 

NO NO NO 0.~. NO NO 0.00$ . NO 

NO 0.001 NO NO NO 0.001'. ND 0.001 NO 

NO o.ooi NO ii.oii: NO .· o.ooi .. NO NO 0.001 NO 

NO 0.005 NO 0.00$ NO o.oos NO 0.005. NO o.oos NO 

NO o.ooi NO NO o.ooi •.: NO o.oot NO 0.001 . ND 

NO NO .·.o.ooj NO ... ok(.'• NO o.ooi:, NO NO 

NO o.OO; NO 0.~~ NO . o.<m.' NO NO o.OCIS • NO 

NO NO 0.001 NO 0.00( .: NO NO 0.001 NO 

NO NO o~ooj NO : .o.oo1·: NO NO 0.001 . NO 

NO NO . <i.lci NO 0.~ .• NO ... 6.oo( NO o.OOS NO 

NO NO NO NO NO o.oo$: NO 

NO NO NO ND NO NO 

NO o:OOi .. NO 
.. -: .. :·. 
:.0.001 .. NO NO ..o:oot: NO 

··. :· 

o.oot::•, NO 

NO NO ... 0.001 NO NO NO o.6oi::: NO 

0.015 iioot. 0.017 .ii.ooi 
·=.:::.:::::: 

0.012 •, 0.00[:,' 0.014 0.059 . o.oor 0.007 

NO .0.001 ... NO :·. ii.OOI NO NO NO : .o.ool;, NO 

. 0.001 o.ool'· NO NO 
: . 

o.ooi NO NO •:.:6:iOL' O.JS NO 

NO • o:oos. NO . o.OO$ NO · .. :6.lb: NO . .• ·;;:o:;rr NO . o.oos> NO 

NO : ..• 0.001 .. • 0.001 . o.Ool 0.0011 0.0014 0.084 NO 

NO NO NO NO NO •. o.OOS NO 

NO ···o.&i.·. NO NO o.oor:· NO O.Oc59 .· o.ooi' NO 
····:····:·.· 

NO · o.ooi .. NO ·.0.001 NO ,·:.o.oo( NO NO 
· ... ·· ·. 

.. 0.001 NO 

NO NO o.olii 0.0013 0.0034 0.016 NO 

NO .: .. 0~001 .. : NO NO NO NO •... ci.ooL:: NO 

NO ND NO NO NO NO 

NO •••. 0~00( NO NO NO NO NO 

NO ND NO ·· o.oo1· NO NO .·. o.oor NO 

NO NO ;o.oos . NO : .. o:oor:· NO NO NO 

• 
SS-9 SS-10 SS-11 

OL R' OL R' OL R' OL I 
. o.lxii •·. NO NO NO 0.001 

NO ..... o:ros .: NO lc,.&i .. NO 0.001 

NO NO NO o.oos 

NO NO NO 0.001 

NO NO ···iiooi NO 0.001 

.· o.o:J. NO . .. o:~.: NO . o:oos NO 0.005 

NO NO NO 0.001 

.. •:o.oot. NO NO NO 0.001 

NO NO NO 0.005 

NO NO ·· iiooi .• NO 0.001 

... :o:oot NO NO NO 0.001 

..···.·. 
·o.02S, .. o.oos NO NO :,o:oos.· . NO 

NO NO NO o.oos 

NO 
:-:·:;::-:-: 
•A.oo5 , NO NO . 0.001 

NO ND NO .. 0.001 

NO NO NO . 0.001 

0.03) 0.008 0.0068 . 0.001 

NO NO •:iiooi\ NO ;0.001 

NO NO ... «fool·. NO 0.001 

NO NO NO o.oos 

NO l.·o.aJJ 
.·.:-:-·=:·:·:·:·::·-·.·· 

? o:oo; :: 0.0071 NO 

NO NO NO : o.oo5 

0.007$ NO NO .0.001 

. 0.001 NO :.·~ifu ..... : 
···;:;.;.-:···· 

NO ,o.oof. NO 

NO NO •o.ooi •· NO 0.001 

NO NO NO .· 0.001 

NO NO NO 
.. •'···.··:·:·:·::· 

\o:ootr NO NO NO · o.ooi 

NO NO NO . 0.001 

NO NO NO o.oos 
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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: 530-06-506 Date: 12/09/92 

Sampled By: Kuntz Time: ·...._14_,_,·=00~---

Sampling Point Identification: ""'S=S-.....,.1_.u..#.....,l0><-l7'-"'8=2----------------

Site Name/City/County: .:o:S..:..WP~-..... W=-=i.:..:.lm~i.....:n.o.gt~o.:..:.n ________________ _ 

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

SampleT~:~S=oi~l ___________________________ _ 

Sampling Method: Stainless spoon and stainless steel hand auger 

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

Sampling Containers:(Number/Size/T~) ~ll..,.5~00~m!.!.ll!.li.:::G~:2:<!../=.:25a0~m!!.!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:oge:::...._ ___________________ _ 

Respiratory Protection: ~N~o.:..:.ne:::...._ ____________________ _ 

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

P 0 BOX 1867 

1445 Pisgah Church Rd. 

Lexington SC 29072 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: 530-06-506 Date: 12/09/92 

Sampled By: Kuntz Time: ..._14_,_,:...,4..._5 ___ _ 

Sampling Point Identification: =SS.._--=2'--..._#....,10....,7"""8...,3 _______________ _ 

Site Name/City/County: ~SWP..u...t._-W..u...t.i.u.lm~i~n~gt~o:!.!.n ________________ _ 

Weather Conditions: .:.:C::..:lear~~5~0° ____________________ _ 

SampleT~:~So~i~l-------------------------

Sampling Method: Stainless moon and stainless steel hand auger 

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

Sampling Containers:(Number/Size/Type) ..... ·11~5=00=m=l.,_/G~:2<!..:/2....,5=0=m=li_,.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=e._.ri=ta:Qg=e _________________ _ 

Respiratory Protection: ..... N=o=n=e----------------------

Personnel Present: ~K~un~t~z-----------------------
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ETE, Inc • 

POBOX 1867 

1445 Pisgah Chun:h Rd. 

Lexington SC 29072 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: ~s3~0-c0~6-!:.5~0~6:__ ____________ Date: 12/09/92 

Sampled By: Kuntz Time: ..._15""':'-'!.1~5 ___ _ 

Sampling Point Identification: ~S~S-"""3::..__..JJ.#..A1~07.w8~4::.,__ ______________ _ 

Site Name/City/County: ~S..!..WP!..!...,;;-..!..W!..!io!.!lm~i!.!.!nco,gt~o:!..!n ________________ _ 

Weather Conditions: ~C:.!.llear~~s~o0 ____________________ _ 

Sam~eT~:~S~i~l ________________________________________________ _ 

Sampling Method: Stainless spoon and stainless steel hand auger 

Splits/Spikes/Duplicates: ------------------------------___;, ____ _ 

Sampling Containers:(Number/Size/Type) ~li:.:.::S=OO=m=l!!..:/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:itg~e~-----------------

Respiratory Protection: ~N~o~n~e----------------------

Personnel Present: o!.!K>.!::!u.!.!.ntz~-----------------------
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ETE, Inc: • 

PO BOX 1867 

144S Pisgah Chun:h 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: Kuntz Time: ..._16....,:..,..00""-----

Sampling Point Identification: ~SS~-4...;;:.....-I.L.#~l0~7~8~5 _______________ _ 

Site Name/City/County: =SWP ........ _-W ........ il=m=i=nga;o.:t=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/T~) ..._llu.:5:..::.00~m~II~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=nt~z.__ _____________________ _ 
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liTE, Inc • 

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: Kuntz Time: ..._17.:....~:""'30~--

Sampling Point Identification: .t.!.SS!o!..-..::!.5:..__.~.~...#~10~7~8~6----------------

Site Name/City/County: :t.!:S.:..WP:...e....-....:.W.:....i~lm~in~g~to~n:.-________________ _ 

Weather Conditions: ~C~lear=:2:!-~s~o~o ---------------------

SampleType:.t.!.S~oi~l-------------------------

Sampling Method: Stainless spoon and stainless steel hand auger 

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

Sampling Containers:(Number/Size/Type) ~t/~5~00~m!..!..!.:.!..li~G~:2::!./~25~0:!.!;m~l.!...::/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~S!:...H~en!..!.·ta~ge~......:.....----------------

Respiratory Protection: .!.:N~o:.!.!n.l:::.e _____________________ _ 

Personnel Present: .::..:K~u ..... nt~z=------------------------
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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: Kuntz Time: ~18~:~15,;;..... __ _ 

Sampling Point Identification: ~SS~-..:.:6~,1.L.#~10~7..:.:8;.:..7 _______________ _ 

Site Name/City/County: ¥SWP...:.;..,o--..:..W~i.:.:.lm:.:.li~n~gt~o.:.:.n ________________ _ 

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

SampleT~:¥So~i~l _____________________________ ___ 

Sampling Method: Stainless s_poon and stainless steel hand auger 

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

Sampling Containers:(Number/Size/T~) =1/..::;5=-00=m=l:.:.../G=.a=:2=.../2=5..,0=m=li._,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=So-=H=en="=ta<oge=------------------------

Respiratory Protection: ~N~o,!!;ne"'------------------------------

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

PO BOX 1867 

144S Pisgah Church Rd. 

Lexington SC 29072 

(803) 9S7-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

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

Sampled By: Kuntz Time: ..:...16~:""3~0 ___ _ 

Sampling Point Identification: !::!.S!::!..S-....!.7-.IL.#..ul0"-!.7~8l:L.8 ---------------

Site Name/City/County: !o!:S~WP!...ol....:-~wl..!i.ulm.!..!oi!.!.!n'Dgt.u.o:!.!n ________________ _ 

Weather Conditions: ~C~Iear~~s~o-o ---------------------

SampleT~:~s~oi~I __________________________ _ 

Sampling Method: Stainless spoon and stainless steel hand auger 

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

Sampling Containers:(Number/Size/Type) ~11:...:::5~00~m~1:.:..../G~:2~/2!:::.>:5~0.!..!om!.!!li~G~---------

Appearance of Sample: Brown Peaty Clay. 30% Peat. Creosote Stained 

Reason for Sampling: Phase TI Assessment Soil Resample 

Lab Performing Analysis: ~E~M~S~H~e:..:.ri~ta~g:::..e __________________ _ 

Respiratory Protection: .._.N'-'<:o~ne!:::-------------------------

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

P 0 BOX 1867 

1445 Pisgah Church Rd. 

Lexington SC 290n 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: ~53o!J0~-0~6-"-5~0~6'--------------- Date: 12/14/92 

Sampled By: Kuntz Time: .... 07.....,:=3..._0 ___ _ 

Sampling Point Identification: ~SS:::...-~8~..u..#~l0~7~8~9 _______________ _ 

Site Name/City/County: ~S....:..:WP!.o!o--...:..W~i~lm.u.Ji!.!.!n.c.gtu:o:.!.l.n ________________ _ 

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

SampleT~:~S~oi~l-------------------------

Sampling Method: Stainless spoon and stainless steel hand auger 

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

Sampling Containers:(Number/Size/T~) ..!.il/~5~00~m~l/G~:2:::.!../2=5~0!.!.!m~lu/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~e::...ri~ta~g~e:..__ ________________ _ 

Respiratory Protection: ~N~o::!.!n~e----------------------

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

POBOX 1867 

1445 Pisgah Chun:h Rd. 

Lexington SC 29072 

(803) 957-6270 

SAMPLE COLLECTION 
SUMMARY SHEET 

Project Number: ""53~0-'--.:0~6-~5"'-l0~6'--------------- Date: 12/14/92 

Sampled By: Kuntz Time: ~09 ..... :~00~---

Sampling Point Identification: ~s~S-~9:..__..IL#..!,;10~7~9~0 _______________ _ 

Site Name/City/County: ~sWP~..;;.-W.!..!...!Jil!.!.!m~in!.!.jg~to~n'-!...-_______________ _ 

Weather Conditions: ~C~Iear~..s.5~0_0 ---------------------

SampleT~:~S~oi~l ____________________________ _ 

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

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

Sampling Containers:(Number/Size/Type) ~l/!:..&:5~00~m!..U.!.!.li~G~:2:.!../::.25"-lo0!.!..!mL!!l~/G"---------------

Appearance of Sample: Brown Sand. 20% Clay. Strong Diesel Odor and Sheen 

Reason for Sampling: Phase ll Assessment Soil Resample 

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

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

Personnel Present: ~K~ullntz~---------------------...;.._-
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• 
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ErE, Inc. 

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: 12/14/92 

Sampled By: ~K~u~ntz~--------------- Time: ...,09....,::...:.4 ..... 5 ___ _ 

Sampling Point Identification: .!o<:S~S-.....l!l~O___,Lj#'-'!,1~07.:....9::..-'!1..._ ______________ _ 

Site Name/City/County: ::.:S..:..WP!A--...:.W.:..;i!,:.,:lm~in~glo!;lto~n=--------------------

Weather Conditions: ..,.C:::..:lear=-.... 5~0;_
0 

----------------------

SampleT~:~S~oi~I ______________________________ _ 

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

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

Sampling Containers:(Number/Size/T~) ~llu.:5~00~m!..!..!.:.!..li~G~:2~/~25~0:(.!.;m!.!.!l~/G~---------

Appearance of Sample: ...,B~ro~w:!..!n~S~an~d!..-:5"-%'-l:o.....::C~l!.!!:ayJ-.-_~-------------

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: ;!:E~M~S~H~enu·~ta~g:!:::..e _________________ _ 

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

Personnel Present: ~K~u~n~tz.__ ______________________ _ 



• 

:r·· 

• 

ETE,lnc. 

P 0 BOX 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: 12/14/92 

Sampled By: ~K~u~nt~z"------------------ Time: ~10~:~3~0 ___ _ 

Sampling Point Identification: ::.<.SS~-..:!1~1---1.<#~1~0...:...79.:.:2..__ ______________ _ 

Site Name/City/County: ::.<.S~WP~-~W~i.ulm~i!.:.!no;gt~o:.un ________________ _ 

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

SampleT~:~So~i~I _______________________________ -:-_________ _ 

Sampling Method: Stainless spoon and stainless steel hand auger 

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

Sampling Containers: (Number/Size/T~) """1/'""'5"'""00=m=:.:..l/=G=:2~/2=5~0=m=l'""/G==-----------------

Appearance of Sample: =B;.:..;ro>O,;w""'n:.:.....:.:S=an=d.._ __________________ _ 

Reason for Sampling: Phase II Assessment Soil Resample 

Lab Performing Analysis: =E=M=S"-""'H=e;..,ri=ta~g=e _________________ _ 

Respiratory Protection: ""'N""'o:.un:::=:.e _____________________ _ 

Personnel ·Present: Kuntz 
~==~------------------------
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Client : 
Project: 

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 

~~~~ll\Y/1[@ 
JAN 0 6 1993 

ENVIRONMENTAL AFFAIRS 



• 
Semi •volatiles 
Acenaphthene 
Anthracene 
8enz(A)Anthracene 
8enzo(A)Pyrene 
8enzo(B)Ftuoranthene 
Benzo(K)Fluorant~ene 
8lsC2·Chloroethyl)Ether 
Carbazole 
4-Chloro-3-Hethylphenol 
2-Chlorophenol 
Chrysene 
O!benz(A,H)Anthracene 
2,4·Dimethytphenol 
2,4-Dinltrophenol 
Fluoranthene 
JndenoC1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5-Trlchlorophenol 
2,4,6-Trlchlorophenol 

* Note: ThiS Is a summar re y po 

•• 
Heritage Laboratories, Inc -- Parameter Summary Report 

S~P ~llmington Project 

ss-6 SS·7 ss-8 
8118588 8118589 8118673 
09·DEC·92 09·DEC·92 14-DEC-92 

CAS NU!ber Result DL Unit5 Result DL Unit! Result DL Units 
83·32-9 2.9 o.33mgtlcs .... 44 0.33mg/lc~ 1.0 0.33mg/lcg 

120-12-7 *36 0.33mg/lc5 *"'10 0.33mg/lc5 8DL 0.33mg/lcg 
56·55-~ *7.4 0.33mg/lc5 3.2 0.33mg/lc5 8Dl 0.33mg/lcg 
50·32-f 1.9 0.33mg/lc5 0.64 0.33mg/lc5 8DL 0.33mg/lcg 
205-99-~ BDL 0.33mg/lc~ 8Dl 0.33mg/lc5 BDL 0.33mg/lcg 
207-08-~ 3.6 0.33mg/lc5 1.2 0.33mg/~~ BDL 0.33mg/lcg 
111-44-~ BDL 0.33mg/~~ BDl 0.33mg/lc5 BDL 0.33mg/lcg 
86-74-f 4.4 0.33mg/lc5 **17 0.33mg/lc5 80L 0.33mg/lcg 
59-50-7 BDL 0.33mg/k5 BDL 0.33mg/k5 BOL 0.33mg/kg 
95-57-f BDL o.33mgtlcs 80L 0.33mg/k5 BDL 0.33mg/kg 

218-0H 5.5 0.33mg/lc~ 1.9 0.33mg/k5 BDL 0.33mg/kg 
53-70-1 BDL 0.33mg/~~ BDL 0.33mg/k5 BDL 0.33mg/kg 
105-67-~ BDL 0.33mg/~~ BDL 0.33mg/lc5 BDL 0.33mg/lcg 

25550-58-7 BDL 1.6mg/lcg BDL 1.6mg/lc5 BDL 0.33mg/lcg 
206·44-C *52 0.33mg/kg *"'26 0.33mg/lc5 BDL 0.33mg/lcg 
193-39-~ 0.72 0.33mg/lc5 BDl 0.33mg/k! BDL 0.33mg/lc5 
91-20-1 BDL 0.33mg/lc5 *"'44 0.33mg/lc! BDL D.33mg/lc5 
87-86-~ 8DL 1 .6mg/~5 8DL 1.6mg/lc! 8DL 0.33mg/lc5 
85·0H *36 0.33mg/lc5 **55 0.33mg/lc5 8DL D.33mg/k~ 

108-95-i! 8DL 0.33mg/lc~ 8DL 0.33mg/lc! 8DL 0.33mg/k~ 
25167-83-~ BDL 0.33mg/k5 BDL 0.33mg/lc5 80L D.33mg/lc5 

95-95-~ 8DL 0.33mg/lc5 8Dl 0.33mg/k! 80L D.33mg/k5 
88-06-ii 8DL 0.33mg/lc5 BDL 0.33mg/lc! 8DL 0.33mg/lc5 

ss-9 
8118674 
14·DEC·92 
Result 
***32 
***49 
***26 
**9.0 

***15 
BDL 
*** 
8DL 
BDL 
BDL 
***22 

0.94 
BDL 
BDL 
***130 

3.4 
8Dl 
8DL 
***70 
8DL 
8DL 
8DL 
8DL 

rt. Please see the Certificate of Anal s1s for more information y D L = Detect! on Ll It m 

• Page 2 

SS·10 
8118675 
14·DEC·92 

DL Unit~ Result DL Unit! 
0.66mg/lc~ 8DL 0.33mg/lc5 
0.66mg/lc5 8Dl 0.33mg/lc5 
0.66mg/lc5 730 0.33mg/lc5 
0.66mg/lc5 680 0.33mg/lc5 
0.33mg/lc5 1800 0.33mg/lc5 
0.33mg/lc5 8DL 0.33mg/lc5 
0.33mg/lc5 BDL 0.33mg/lc5 
0.33mg/lc5 8DL 0.33mg/lc5 
0.33mg/k5 BDL 0.33mg/k5 
0.33mg/lc5 BDL 0.33mg/k5 
0.66mg/k5 920 0.33mg/lc5 
0.33mg/k5 BDL 0.33mg/k5 
0.33mg/lc! BDL 0.33mg/lc! 
0.33mg/lc5 BDL 1.6mg/lc5 
0.66mg/lc5 1300 0.33mg/lc5 
0.33mg/lc! 680 0.33mg/k! 
0.33mg/lc! 8Dl 0.33mg/k! 
0.33mg/lcl 8DL 1.6mg/lc! 
0.66mg/lc5 BDL 0.33mg/k! 
0.33mg/lc! 8DL 0.33mg/lc! 
0.33mg/k! 8DL 0.33mg/lc! 
0.33mg/lcg 8Dl 0.33mg/lc! 
0.33mg/lcg BDL 0.33mg/k! 



• '• 

Semi-volatiles 
Acenaphthene 
Anthracene 
BenzCA)Anthracene 
Benzo(A)Pyrene 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
BlsC2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3-Methylphenol 
2·Chlorophenol 
Chrysene 
DlbenzCA,H)Anthracene 
2,4-0fmethylphenol 
2,4-0inltrophenol 
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 
14·0EC·92 

CAS NUTber Result Ol Units 
83-32-~ BOL o.33mg/lcs 

120·12·t BOL 0.33mg/lcs 
56·55-~ BOL 0.33mg/lcs 
50-32-f BOL o.33mg/lcs 

205-99·.: SOL 0.33mg/lcg , 
207-08-~ BOL 0.33mg/lcg 
111-44-~ BOL 0.33mg/lcg 
86·74-l! BOL 0.33mg/lcg 
59-50-t BOL o.33mgtlcs 
95-57-f BOL 0.33mg/lcs 

218-0H SOL 0.33mg/lcs 
53-70-~ BOL o.33mgtlcs 
105-67-~ SOL 0.33mg/kg 

25550·58·1 SOL 1 .6mg/lcg 
206·44-C SOL 0.33mg/lcg 
193-39-5 SOL 0.33mg/lcg 
91-20-~ SOL 0.33mg/lcg 
87-86·5 BOL 1.6mg/lcg 
85-0H SOL 0.33mg/kg 

108-95-, BOL o.33mg/lcs 
25167-83- SOL 0.33mg/kg 

95-95-~ SOL 0.33mg/lcg 
88·06·<: SOL 0.33mg/lcg 

* Note: Th1s Is a summary report. Please see the Certificate of Anal sis for more Information y 0 L : 0 .. etect1on L1m1t 

• 



• 
Metals 
Arsenic 
Chromium 
Copper 
Lead 

• Heritage Laboratories, Inc -- Parameter Summary Report 
S~ ~ilmington Project 

ss-t SS-2 ss-3 
8118583 8118584 8118585 
09·DEC·92 09·DEC·92 09·DEC·92 

CAS Nurber Result DL Units Result DL Unit~ Result DL Units 
7440-38-. 3.5 1 .2mg/k~ 5.2 1 .2mg/k~ 8DL 1 .2mg/k5 

7440-47·3< 5.5 0.7Smg/kf 14 0.75mg/~! 2.1 0.75mg/k~ 
7440-50-f 6.1 0.7Smg/k~ 46 0.75mg/~! 8.0 o.75mg/ks 
7439-92-1 14 5mg/kf 290 5mgtks 61 S.Omg/ks 

·. 

SS-4 
8118586 
09·DEC·92 
Result 

3.6 , 
14 
25 

* Note: This Is a summary report. Please see the certificate of Analysis for more information. DL = Detection L1m1t 

• Page 

ss-5 
8118587 
09·DEC·92 

DL Unit~ Result DL Unit! 
1 .2mg/k~ 1.5 1 .2mg/k! 

0.7Smg/~! 5.2 0.75mg/k! 
0.75mg/k! 2.4 0.75mg/k! 
S.Omg/k! 3.4 1.2mg/k! 



• 
Metals 
Arsenic 
Chromfun 
Copper 
lead 

* Note: Th1s Is a summary re po 

• Heritage Laboratories, Inc -· Parameter Summary Report 
SY? ~ilmlngton Project 

ss-6 SS·7 SS·8 
8118588 8118589 8118673 
09·DEC·92 09·DEC·92 14·DEC•92 

CAS NU!ber Result Dl Units Result Dl Unfu Result Dl Unit! 
7440·38·1: 8Dl 1.2mg/lcg 2.3 1.2mg/lcs BDL 1.2mg/lc! 
7440·47·3~ 3.1 0.75mg/l:! 9.2 0.75mg/l:s 4.2 0.75mg/l:! 
7440-50-f 2.8 0.75mg/k! 5.1 o.75mgtks 1.9 0.75mg/lc! 
7439-92·1 3.1 1.1mg/k! 6.3 5.0mg/l:! 2.3 1.2mg/lc! 

SS·9 
8118674 
14·DEC·92 
Result 
BDL 

4.1 
4.4 
6.9 

rt. Please see the Certificate of Anal sis for more information. y Dl = Detection Lim1t 

• Page 2 

ss-10 
8118675 
14·DEC·92 

Dl UniU Result Dl Unit! 
1.2mg/lc! BDL 1.2mg/lc! 

0.75mg/~! 2.6 0.75mg/lc! 
0.75mg/~! 3.9 0.75mg/k! 

S.Omg/1:! 6.2 5.0mg/lc! 



• 
Metals 
Arsenic 
Chromiun 
Copper 
Lead 

• Heritage Laboratories, Inc •• Parameter Summary Report 
SUP Uilmington Project 

CAS Ntnber 
7440·38·c 

7440·47·3i 
7440·50-f 
7439·92·1 

SS·11 
8118676 
14·DEC·92 
Result 
BDL 

1.3 
1.0 
1.9 

DL Unit! 
1.2mg/lc~ 

o. 75mg/~~ 
o. 75mg/lc~ 

1 .Zmg/lc! 

* Note: ThiS Is a summary report. Please see the Certificate of Analysis for more information. Dl = Detection Limit 

• Page 3 



• 
General O~anics 
Benzene 
Bromodfchloromethane 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2·Chloroethylvinylether 
Chloroform 
Chloromethane 
Cis-1,3-Dfchloropropene 
Dibromochloromethane 
1,2·Dibromoethane (Edb) 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dfchloroethene 
Of chloromethane 
1,2-Dichloropropane 
Ethyl Benzene 
Fluorotrichloromethane 
H/P·Xylene 
Hethyl·T·Butyl Ether (Htbe) 
O·Xylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Trans·1,2·Dichloroethene 
1,1,1-Trlchloroethane 
1,1,2-Trlchloroethane 
Trlchloroethene 
Vinyl Chloride 

. 

• Heritage Laboratories, Inc -- Parameter Summary Report 
SUP Wilmington Project 

SS·1 ss-2 ss-3 
B118583 B118584 B118585 
09·DEC·92 09·DEC·92 09·DEC·92 

CAS Nurber Result DL Unit~ Result DL Uni~ Result DL Unit! 
71-43-;,: BDL 0.001mg/lct BDL 0.001mg/lcg BDL 0.001mg/lc' 
75-27-~ BDL 0.001mg/lc~ BDL 0.001mg/kg BDL 0.001mg/~t 
74-83-~ BDL 0.005mg/~~ BDL 0.005mg/lcg BDL 0.005mg/k! 
56-23-5 BDL 0.001mg/k~ BDL 0.001mg/lcg BDL 0.001mg/k! 

108·90-7 BDL 0.001mg/k~ BDL 0.001mg/lcg BDL 0.001mg/k! 
75-00-~ BDL 0.005mg/~~ BDL 0.005mg/lc! BDL 0.005mg/~! 

110·75-f BDL 0.001mg/kt BDL 0.001mg/~! BDL 0.001mg/k! 
67-66·3 BDL 0.001mg/lct BDL 0.001mg/lc! BDL 0.001mg/k! 
74·87-:3 BDL 0.005mg/~~ BDL 0.005mg/k! BDL 0.005mg/k! 

10061·01·5 BDL 0.001mg/~! BDL 0.001mg/lc! BDL 0.001mg/k! 
124·48·1 BDL 0.001mg/lc~ BDL 0.001mg/lc! BDL 0.001mg/~! 
106-93-~ BDL 0.005mg/~~ BDL 0.005mg/~! BDL 0.005mg/lc! 
75·7H BDL 0.005mg/~~ BDL 0.005mg/lc! BDL 0.005mg/k! 
75·34-~ BDL 0.001mg/~~ BDL 0.001mg/k~ BDL 0.001mg/k! 

107-06-i: BDL 0.001mg/lc~ BDL 0.001mg/k~ BDL 0.001mg/k! 
75-35-~ BDL 0.001mg/kt BDL 0.001mg/k~ BDL 0.001mg/ks 
75·09-2 0.02ft 0.001mg/lc! 0.0064 0.001mg/k! 0.015 0.001mg/k! 
78·87-5 BDL 0.001mg/kg BDL 0.001mg/k! BDL 0.001mg/lc5 
100·41-~ BDL 0.001mg/lcg BDL 0.001mg/lc~ BDL 0.001mg/k~ 
75·69-~ BDL 0.005mg/lcg BDL 0.005mg/lc~ BDL 0.005mg/k! 

NA 0.0025 0.001mg/kg BDL 0.001mg/k5 BDL 0.001mg/lc~ 
1634·04-4 BDL 0.005mg/kg BDL 0.005mg/lc~ BDL 0.005mg/lc~ 

95·47·6 0.0011 0.001mg/lcg BDL 0.001mg/lc! BDL 0.001mg/lct 
79·34·5 BDL 0.001mg/lcg BDL 0.001mg/lc! BDL 0.001mg/lcg 

108·88-3 0.0024 0.001mg/lc! BDL 0.001mg/k! BDL 0.001mg/lcg 
156·60·5 BDL 0.001mg/lc! BDL 0.001mg/lc! BDL 0.001mg/lcg 
78·92-2 BDL 0.001mg/lc! BDL 0.001mg/lc! BDL 0.001mg/lcg 
79·00·5 BDL 0.001mg/lc! BDL 0.001mg/lc! BDL 0.001mg/lcg 
79·01-f BDL o.oo1mgtk! BDL o;oo1mg/lc! BDL 0.001mg/lcg 
75·01-~ BDL 0.005mg/lc! BDL 0.005mg/lc! BDL 0.005mg/lcg 

ss-4 
B118586 
09•DEC·92 
Result 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

0.017 
BDL 
BDL 
BDL 

0.0010 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

* . .. -Note. This IS a summary report. Please see the Certificate of Analysis for more Information. DL - Detection Limit 
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ss-s 
B118587 
09·DEC•92 

DL Unit! Result DL Unit~ 
0.001mg/lcg BDL 0.001mg/lc~ 
0.001mg/kg BDL 0.001mg/~~ 
0.005mg/ks BDL 0.005mg/~t 
o.001mg/ks BDL 0.001mg/~~ 
0.001mg/kt BDL 0.001mg/~! 
O.OOSmg/lc! BDL 0.005mg/~! 
0.001mg/k! BDL 0.001mg/~! 
0.001mg/lc! BDL 0.001mg/~! 
0.005mg/k! BDL 0.005mg/lc! 
0.001mg/~~ BDL 0.001mg/k! 
0.001mg/lct BDL 0.001mg/~! 
O.OOSmg/~s BDL 0.005mg/~! 
0.005mg/~t BDL 0.005mg/k! 
0.001mg/~! BDL 0.001mg/~! 
0.001mg/kt BDL 0.001mg/k! 
0.001mg/k! BDL o.001mg/ks 
0.001mg/lcg 0.012 o.oo1mg/ks 
0.001mg/lcg BDL 0.001mg/ks 
o.001mgtks BDL 0.001mg/lc~ 
0.005mg/lcg BDL 0.005mg/lcs 
0.001mg/lcg 0.0011 o.001mg/lcs 
0.005mg/lcg BDL 0.005mg/lcs 
o.001mg/lcs BDL 0.001mg/lc! 
o.001mg/ks BDL 0.001mg/lc! 
0.001mg/~5 0.0013 0.001mg/lc! 
0.001mg/~5 BDL 0.001mg/lc! 
0.001mg/lcs BDL 0.001mg/lc~ 
0.001mg/lcs BDL 0.001mg/lc! 
o.001mg/ks BDL 0.001mg/k5 
0.005mg/lcs BDL 0.005mg/lc! 



• 
General Orqanics 
Benzene 
Bromodichloromethane 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinylether 
Chloroform 
Chloromethane 
Cis-1,3-Dichloropropene 
Dibromochloromethane 
1,2-Dibromoethane (Edb) 
Dlchlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
Dichloromethane 
1,2-Dichloropropane 
Ethyl Benzene 
FluorDtrichloromethane 
H/P·Xylene 
Hethyl·T·Butyl Ether (Htbe) 
O·Xylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Trans-1,2-Dichloroethene 
1,1,1-Trlchloroethane 
1,1,2-Trichloroethane 
Trlchloroethene 
VInyl Chloride 

·- •.. . .. 

Heritage Laboratories, Inc -- Parameter Summary Report 
S~P ~limington Project 

SS·6 ss-7 SS·8 
9118588 8118589 9118673 
09·DEC·92 09-DEC-92 14·DEC·92 

CAS Nurber Result DL Units Result DL Units Result DL Units 
71-43·2 BDL 0.001mg/lcg BDL 0.010mg/lcg BDL 0.001mg/lcg 
75-27-~ BDL 0.001mg/lc~ BDL 0.010mg/lcg BDL 0.001mg/lcg 
74-83-11 BDL 0.005mg/lc~ BDL 0.050mg/lcg BDL 0.005mg/lcg 
56-23-~ BDL o.oo1mg/lc! BDL 0.010mg/lcg BDL 0.001mg/lcg 

108-90-7 BDL 0.001mg/lc~ BDL 0.010mg/lcg BDL 0.001mg/lcg 
75-00·3 BDL 0.005mg/lc~ BDL 0.050mg/lcg BDL 0.005mg/lcg 

110-75-e BDL 0.001mg/lc! BDL 0.010mg/lcg BDL 0.001mg/lcg 
67·66-3 BDL o.001mg/lc! BDL 0.010mg/lcg BDL 0.001mg/lcg 
74-87-3 BDL 0.005mg/lcs BDL 0.050mg/k:g BDL 0.005mg/lcg 

10061·01-5 BDL o.001mg/lcs BDL 0.010mg/lcg BDL 0.001mg/lcg 
124-48-1 BDL 0.001mg/k! BDL 0.010mg/lcg BDL 0.001mg/lcg 
106-93-~ BDL 0.005mg/lc~ BDL 0.050mg/lcg BDL 0.005mg/lcs 
75-71-ll BDL 0.005mg/lc~ BDL 0.050mg/lcg BDL 0.005mg/lcs 
75·34-3 BDL 0.001mg/lc! BDL 0.010mg/lcg BDL 0.001mg/lcg 
107-06-~ BDL o.001mg/lcs BDL 0.010mg/lcg BDL 0.001mg/lcg 
75-35-~ BDL 0.001mg/~! BDL 0.010mg/lcs BDL 0.001mg/lcg 
75·09-j 0.014 0.001mg/lc! 0.059 o.o10mg/lcs 0.0070 o.001mg/lcs 
78-87-~ BDL 0.001mg/lc~ BDL 0.010mg/lcg BDL o.001mg/lcs 

100-41-1 BDL 0.001mg/lc! 0.15 o.o10mg/k:s BDL o.001mg/lcs 
75-69-1 BDL 0.005mg/lc! BDL 0.050mg/lcs BDL 0.005mg/lcs 

N~ 0.0014 0.001mg/l:! 0.084 0.010mg/lcs BDL 0.001mg/lc~ 
1634-04-1 BDL 0.005mg/~! BDL 0.050mg/lcs BDL 0.005mg/lc! 

95·4N BDL o.001mg/lcs 0.069 0.010mg/lcg BDL o.001mg/k:s 
79-34-~ BDL 0.001mg/~! BDL 0.010mg/ks BDL 0.001mg/lc! 
108-88-~ 0.0034 0.001mg/lc! 0.016 o.o10mg/lcs BDL 0.001mg/lc! 
156-60·5 BDL 0.001mg/lc! BDL o.o10mg/ks BDL o.001mg/ks 
78-92·~ BDL 0.001mg/lc! BDL o.o10mg/ks BDL o.001mg/ks 
79-00·5 BDL 0.001mg/lc! BDL o.o10mg/ks BDL o.001mg/lcs 
79·0H BDL 0.001mg/lc! BDL 0.010mg/ks BDL o.001mg/ks 
75·01-1 BDL 0.005mg/lc! BDL o.oSOmg/lcs BDL 0.005mg/lc! 

ss-9 
8118674 
14-DEC-92 
Result 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

0.020 
BDL 
BDL 
BDL 

0.0071 
BDL 

0.0075 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

* . -Note. This IS a summary report. Please see the Certificate of Analysis for more 1nformat1on. DL - Detection L1mit 

• Page 2 

SS·10 
9118675 
14·DEC·92 

DL Units Result DL Unit! 
0.005mg/lcs BDL 0.001mg/lc! 
0.005mg/lcs BDL 0.001mg/k~ 
0.025mg/lc~ BDL 0.005mg/lc! 
0.005mg/lc~ BDL 0.001mg/k! 
0.005mg/ks BDL 0.001mg/lcg 
0.025mg/lc~ BDL 0.005mg/kg 
0.005mg/lc~ BDL 0.001mg/lcg 
0.005mg/lc~ BDL o.001mg/ks 
o.025mgtlcs BDL 0.005mg/k:g 
0.005mg/lcs BDL 0.001mg/k:g 
0.005mg/lc~ BDL 0.001mg/lcg 
0.025mg/lc~ BDL 0.005mg/lcs 
0.025mg/lc! BDL 0.005mg/ks 
0.005mg/k! BDL 0.001mg/kg 
0.005mg/lc! BDL 0.001mg/lcg 
0.005mg/lc! BDL o.001mg/~s 
0.005mg/lc! 0.0080 o.o01mg/l:s 
0.005mg/lc! BDL o.001mg/lcs 
0.005mg/lc! BDL o.001mg/lcs 
0.025mg/lc! BDL 0.005mg/l:s 
0.005mg/lcs BDL 0.001mg/lc~ 
0.025mg/lcg BDL 0.005mg/ks 
0.005mg/lcg BDL 0.001mg/lcg 
0.005mg/lcg BDL o.001mg/lcs 
0.005mg/lcs BDL o.001mg/lcs 
0.005mg/lcs BDL o.001mg/l:s 
0.005mg/lcg BDL o.001mg/lcs 
0.005mg/lcs BDL 0.001mg/l:! 
0.005mg/ks BDL o.001mg/lcs 
o.025mg/lcs BDL 0.005mg/l:! 



• 
General Oraanlcs 
Benzene 
Bromodichloromethane 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2·Chloroethylvlnylether 
Chloroform 
Chloromethane 
Cls·1,3·Dichloropropene 
Dibromochloromethane 
1,2-0ibromoethane (Edb) 
Dlchlorodifluoromethane 
1,1·Dichloroethane 
1,2·Diehloroethane 
1,1-Diehloroethene 
Dlehloromethane 
1,2·Diehloropropane 
Ethyl Benzene 
Fluorotrlchloromethane 
H/P·Xylene 
Hethyl·T·Butyl Ether (Mtbe) 
O·Xylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Trans·1,2·Diehloroethene 
1,1,1·Trichloroethane 
1,1,2·Trlehloroethane 
Triehloroethene 
VInyl Chloride 

• ••• 1 

Heritage Laboratories, Inc •• Parameter Summary Report 
S~P ~ilmington Project 

SS·11 
8118676 
14·0EC·92 

CAS Nlllber Result OL Unit! 
71·43-, BDL 0.001mg/k~ 
75·2N BDL 0.001mg/k~ 
74·83·S BDL O.OOSmg/k~ 
56·23·5 BDL 0.001mg/k~ 

108·90·7 BDL o.oo1mg/ks 
75·00·3 BDL 0.005mg/ks 

110·75·8 BDL o.oo1ms/ks 
67·66· BDL 0.001mg/k~ 
74·87·~ SOL o.005ms/ks 

10061-0H BDL o.001mstks 
124·48·1 BDL o.001mg/ks 
106·93·4 BDL O.OOSmg/ks 
75·71·8 SOL O.OOSmg/k~ 
75·34·3 BDL o.oo1ms/ks 
107·06-~ BOL o.oo1ms/ks 
75·35·4 BOL o.oo1ms/ks 
75·09·2 0.0068 o.oo1ms/ks 
78·87·5 BDL O.OOtmg/ks 

100·41·4 BOL o.oo1ms/ks 
75·69·4 BOL O.OOSmg/ks 

NA BOL o.oo1ms/ks 
1634·04·' BDL 0.005mg/ks 

95·47·6 SOL 0.001mg/ks 
79·34-~ BDL o.001mg/ks 

108·88·3 BDL O.D01mg/ks 
156·60·5 BDL o.ootms/ks 
78·92·2 BDL o.oo1ms/ks 
79·00·5 BOL o.001ms/ks 
79·0Hi BDL o.oo1ms/ks 
75·01·4 BDL O.OOSmg/ks 

* . -Note. This IS a summary report. Please see the Certificate of Analysis for more 1nformat1on. DL - Detection Limit 
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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-1 
LOG #: 10782 

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 

FAA :oR;:::IC~\'ACID :'DIGESTION'''Of:t'S/5/S''SAHPLES. SW846~3050::::,,,:;o:,'i·:';' ,·:·: 
Analyst: ·H~·' KRA'sK.A.\:·-.:·::,: .: ·;,::,; ·,;:Ana1ysh Date: "15-DEC-92 · · ... ·· .. :.· · · -:,. ·. ·· · · : · .· : · . · 

::···: 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL ··WEIGHT: OR VOLUME: · ·:·:: .. :.:.: ... 

Parameter 
CHROMIUM 

Parameter 
COPPER 

Parameter 

LEAD 

2.11 
so::. ;. · . 

Result 

GFAA ACID: DIGESTI~N':::OF :·'5/S/S :sAMPLES SW846~3050':· · '· : ,::'''· : ,' ., ·: ·. · 
.Analyst:· H. KRASKA·'·:.:..:,: · :: . , Analysis Date: 15-DEC-92 

Parameter 

INITIAL WEIGHT OR VOLUME 
FINAL< WEIGHT :·oR ·VOLUME ::. · · · · ... _. 

2.0 
50 

~[E~@;UW!f@ 
JAN 0 6 1993 

Result 

Project I lab ID 

2024 B118583 
PO Number 

530-06-501 
Sampled 

09-DEC-92 14:00 

Oet. limit Units 
Grams 
nil .. · 

. Test: ·Pi31L.7.0 

Det. Limit Units 
Grams 
ml ... 

ENVIRONMENTAL AFFAii<S 
Page 1 (continued on next page) 



HERITAGE LABORATORIES, INC. Lab Sample ID: 8118583 
: ARSENIC· GFAA '::·SW84~~7060.',::~:.'_,:_<:::'·p,:j:;,, ::,>·,::,,:: .: . · : .. ·.·· :·.::.: _: ·· . : ·.':· ':· .:: . · · •· .. ·. :- .:_-.: . .-. · ... : ._:, '' ·.:-:-- ·.: 

Analyst:. H/'~SKA .::.::-:-:-,·,, ·::, .: ·. _;:·:····· Ana~ysls· Date: "lB:.DEC-92-.".:;:-Instrument:.".GFAA ·:· ·. .. ·:··:,.--:·,_. ::,~~-5,~: H~?~~~~~ :: : >.i:,,·i:\:,•::· ,:: 
Prep;-: GFAA··Acro DIGEsTioN :or·'s/sts sAMPLES ·:svs46-3D5d 'Pl3o~·7 ;o· .. :: ·:·· ·. ,_. ....... · ·. ·:. ·: , .: . , · .. ·'· _., ,,,, , . , _,.,,_,,,, -:::: '',.:. ,:·· .. ::.: ,,,_', , .' 

; Note: Analysis performed by 3 point MSA • 

Parameter I Result I Det. Limit I Units 
ARSENIC 3.5 1.2 mo/kq 

r . 

• 

-~:"~~~1~,~t:ffr~:~~~:.:-:r~~:g~:e&~,~~:~~f.~I~a~~;-:i:~!~~~!f~_:,:~r:r~t,~,:~~~~~~~;o~~,'-~::~~~,~':-:: ::''·::~:,:;,,:·i:;~~-;':::'6'i~'i:~::~-;~-:~:~·::-:-,·_-·.:::i:·:!:::::,:·-::-.:~:,:!·'_:~:_::·:/. 
Parameter 

DICHLORODIFLUOROMETHANE 
, CHlOROMETHANE:':·::::::.:?}:}:::::••:::::::::::::·}::-:::{::::::··: 

VINYL CHLORIDE 
BROMOMETHANr:.:::::.:;:::::::::::::::::;::;::::;:::;:::::.:_::::::::::::::::::::::.:"::: .. ::_•-:: .. 
CHLOROETHANE 
"TRICHLOROF'tUdROMtti-tANt::::::-::.· ...... : :.:.:· 
1,1-DICHLOROETHENE 
DICHLOROMETHANE::]METHYLENE· CHLORIDE) . 
TRANS-1,2-DICHLOROETHENE 
1, J.;OJCHLOROETHANE:.: : .. :.· 

· CHLOROFORM 
I 1:;·-r~f~TRICHLO.ROETHANE-\ . .-:: 
. CARBON TETRACHLORIDE 

BENtENL : :· .: ··:·.: __ :··_::.<:::: ::·.:•:: . :;·. ::· .·•· .. 
1,2-DICHLOROETHANE 
TRICHLOROETHENE ···.· 

I 1, 2-DICHLOROPROPANE 
BROMODICHLOROMETHANE-- •· .... . ... 
CIS-1,3-DICHLOROPROPENE 
TOLUENE . . . . 
1,1,2-TRICHLOROETHANE 
DIBROMOCHLOROMETHANE•· 
CHLOROBENZENE 
ETHYLBENZENE 
M/P-XYLENE 
o:..xvlENE:- .::: .:.· .: .. : 
1,1,2,2-TETRACHLOROETHANE 
METHYL-T -BUTYL- ETHER "(MTBE) 
2-CHLOROETHYLVINYLETHER 
1 2~DIBROMOET~ANE·~ EDB 

Result 
BDL 

·sot:-::::::::::::-:::::-: ···· 
BDL 
BDL·:.-::::_. 
BDL 

·soL.::.:·/ ... -:· 
BDL 
·o~o24 ·. 
BDL 
BDL·. 
BDL 
BOt::: ...•... · ... 
BDL 

. . . . :BDl:::·::::.:-:::· 
BDL 
BDL 
BDL· 
BDL:.·:·:::.'·• :- ·· ... 
BDL 
0~002 :::· .::.- . ·. 
BDL 
BDL·:· .. :.: : .... · ·· 
BDL 
BD[:.·.· 
0.002 
0.001 
BDL 
BDL .. 
BDL 
BDL· ··•·· 

GC/MS.SONICATION-EXTRACTION FOR ORGANICS SW846-3550 ... 

Analyst: S. WILliAMS···: ·· ·.··''Analysis Date: 11-DEC-92 . .. 
Parameter Result 

INITIAL WEIGHT OR VOLUME 30.00 
FINAL VOLUME·: 1.0 

SEMI-VOLATilE :oRGANICS :·(BASE/NEUTRAL/ACID FRACTIONS) .SW846-8270 
Analyst: ·R>RDBERTS ·:'· .. ·. '':>\·:::Analysis Date: 28-DEC-92 : · Instrument: GC/HS SVDA· · . 
Prep:·'GC/HS SONICATJONEXTRACTION.FDR ORGANICS S\1846-3550 P236.4.0 . . . 

Parameter Result 

Det. Limit Units 
0. 005 mg/kg____ . 
o.oo5· •·mg/k~f:<::: •::=::::· 

0.005 -~gfkg::·. ·.::: 
. o·. 005 · -mg/kg.:.::-:·:'·:··:· .. : · 
0.005 -~g/kg __ .... 

..... : o. oos · ·:mg/kg::::: . .::•·-·-=•.:.": 
0.001 mg/kg 

· o. oo1 · •mg/kg:·:·::::: :_•::•. 
.. 0.001 mg/kg .. 

. · · _. 0 ~ 001 'mg/kg·:::·-_.::: :-
0.001 mg/kg 

·•·· o .-oo1 ·mg/1<9.<:·::::::.:::_:•: 
0.001 !Jlg/k.g __ 

:· . 0. 001 . 'ing/k~f:.;.: 
0.001 mg/kg 
o. oo1 ·mg/kg;::_:::-_:: ·. 
0.001 mg/kg . 
0.001 mg/kg·:.< ·· .. 
0.001 mg/kg 
0.001 mg/kg·:::::'. 
0. 001 mg/kg .. 
0.001 mg/kg.:·:·: .. 
0.001 mg/kg 
0.001 mg/kg-;.: __ ::·· · 
0.001 mg/kg 
0.001 mg/kg.:•:::·.::. 
0.001 mg/kg 

. ·: · o~oos irig/kg.:":O: 
. .. 0.001 mg/k.g __ . 

.... ·.··:-o.oo5 m "k·:·:·:·.:·. 

. . .. . . . . . : . ' ::.::'::·.::·,.::~·(:;:·:.;: . 

;·.·Test: P2JS.4~0 :.,·,:.-,:/:-:'··': ·. 

Det. Limit Units 
Grams 
mL:: ... ... . . 

Det. Limit Units 
ACENAPHTHENE 0.51 0.33 mg/kg_ 
ANTHRACENE .. · ... :. BDL· .· 0.33 mg/J<g·::·_:_:o-;·: .·· 
BENZ(A)ANTHRACENE 1.1 0.33 mg/kg ___ . 
BENZO(A)PYRENE :~:. . 0:42.- 0~33 mg/kg~~~ 

·~~=~=~~=~~((~~J~~t=~=~~=~=~+~~=~~=~~----------------------------------------------~~~~~~-·:_:··:~~--~+·~-~--~~:=~=~-~~~~~~J=I~~~~··::.~ 
Page 2 (continued on next page) 



I I HERITAGE LABORATORIES, INC. 
Parameter 

BIS(2-CHLOROETHYL)ETHER 
CARBAZOLE·:. ·. :. · ... ·::· .. .. 
CHRYSENE 

• 
D"I BENZ(A}HlANtHRAtf:Nt:::::::.:::::::::. 

· FLUORANTHENE 
.JNDENO.(l}2{3·;:CD) PYRENf3·r··>.:.:-
NAPHT.~A~EN.~. :.: ... · .. ·.· .... :.·· ·: .. : .· ... 
PHENANTHRENE:::::::::::.:::::.:::··::.::·::·:::::::::-·:-:·::::.::-:·.:: .. : . .-:-::::.:· 
4-CHLOR0-3-METHYLPHENOL 
2- CHLOROPHENOL:.:::·:::::·:.:::·.:::\::":::::·:.::;: .. :::::<.:::::' : :. : ... 

2, 4~D.IMETHYLPH~NQ.b ... ::::::: ·:·····: ... : .··. 
2, 4 -:-DINITROPHENOL::··:·.:':···-:·:··.····:··:··:. ·.:.: ... 
PENTACHLOROPHENOL 

Result 
BDL 

·· .. ·::·sou.:·.·· 
1.1 

'SOL·:·:··.:.:· .... 
3.8 

. ·:·. · :::::. :.soL<}:/·::··:: 
BDL 

..: :I:~:·s:::::.:::-:::. · .. ::: .. ·:::. 
SOL 

· .. :·soc:::'·:··:·::::· .. · ..... . 
SOL 
:sot:::"·· 
SOL 

PHENOl}::::;::::::::;::;::::::. :;::::;:::;:::::::::::::::::·:::::::::;::.::::}:.:::::}:/}:::: ::·.:·:.::::: :.:-·:'··::·::::::;<:::::.::::{::::;:::;:-::::::;:.:: :::::::::::::::;:·::: .. :::·:.::.::::.':.: :::: ·.:·. · · :-:soc::::·:::::·:··: .. :::::· 
BDL TETRACHLOROPHENOL 

·2;··fi5;.iRitHLOROPHENdt::::::::::"'::: :-··:::--
2, 4, 6~}~~~~~9~_9PHE~.OL . . . . ... .. .. . .. . . . . 
SURROGATE RECOVERY 

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

2-FLUOROPHENOL 

:: ·:sott:::::.:.:::-::: 
BDL 

54 
PHENO[i-05:( .. :.:.:··::··::·:::.::::: ·:/:::::· .. ::: ::· ;:.::. .. :· .. : .:.57.::: . . .. . .. 
NITROBENZENE-OS 
2-FLUOROBIPHEN.YL::::::::.. .. : .. 

78 
·:]01:::·:::·:-:·.;-..: .. :.:_.:'· .. :·:·.::.:· ... 
59 

Lab Sample ID: 8118583 
Det. Llmi t Unl ts 

. . ... ·: ... · .. 0.33 mg/kg ... 
.... · ... · .. · : .·.: ::::.::··>:·:·. 0.33 mg/kg .. · 
................. 0.33.. mg/kg ..... 
. . . ::::::::::.:·::::·: . :·::::: :·::· ::: .:: .. :· 0 • 33 . .:ing/ kg :;:::./:\: · ... 

0.33 mg/kg 
:::::::::::::.::::: .. · 0; 33 :· . Jrig/kg :::::.:·.-.-.:}· :.: 

:·: g:·~~ \ :m~~~~·:::.::·::·:·:::::·::. 
... 0~33 mg/k~ .. ··.· .. 
·:.0~33. :mg/kg.:.:·:·:·:: .. :.:·.::. 

.9. 33. .. mg/k9.. . 
:··:' :::r~·s:: ·mg/kg::::::·::-: .· 

1.6 mg/kg 
: ·o ~·33:::· . .::ing/kg.:::::::::.:.::F:. 

::·:.:.:::::::::;::·:.::: ··~:~~::: .~g?~gi::/:):.:::: .. : 
0~33 mg/~9 ... . . . .. 

' . . . 

% Rec 
·:%::Rec:-:::::::::::::::::· 
% Rec 

:%:.:::Rec:::::::.:::::-:::: 
% Rec 2,4,6-TRIBROMOPHENOL 

TERPHENYL: D 14:·.-· .. . . · · · · . . . ·106: ... . .... :% ··Rec:.: · 
Sample reanalyzed with no improvement in internal standard areas. 

~ BDL Below Detection Limit 
Sample Conrnents 

~ 

Sample chain of custody number 16791. 

This Certificate shalT not be reproduced, except in fu11, 
without the written approval of the Jab. 

Quality Assurance Officer: --=c}::L.: w-=~1/VYVv\...........::~tt·~·6.__,_fffil<..JU;P,.._._..:.-· =Jc"'-t"YV1XL..L.L~·b'---- Page 3 (last page) 



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 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: SS-2 
LOG #: 10783 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAl'''WEIGHT:'OR::voLUME>. ·. . . 

Received 

11-DEC-92 
Complete 

04-JAN-93 
Printed 

05-JAN-93 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Project 

I 
lab ID 

2024 Bll8584 
PO Number 

530-06-501 
Sampled 

09-DEC-92 14:45 

. ·: ,· ·.···: ·.:-.. ·· ;·; .:·:·:·. ··•. 

. . . · iL: .:.:_ ·ii~t:; :. P·i ~:~:::;·:··g·:=:;:,::::::_:::::: :.,:)::ii::}:ii:_;:: 

Result 
2.10 ·so··:::·:··· . · · · ·· ........ . 

Det. limit Units 
Grams 
mL ... ::·:::::::.:: .. :-:;::·:·:·. 

• c~~:z~w~~~~~;~~rn~;:;:~~~~,h~:~;',~:::,,.fF·:f.if~~~~~~),~ . ·. .. . 

. Test: HiioA.o·: . 
.. ··: : .. :·· 

Det. limit 
0.75 

r 

• 

CHROMIUM 14 

Parameter 
COPPER 46 

LEAD:_'FAA:SW846~7420·,.·_. . ... <•::/ 
Analyst:: t:·,.sURAATJ.:.·:·., .,:,, . .':,= ,. =A~alysls :Date:. 17-DEC-92 .Instrument:·. FAA-:- · .. 
Prep:= FAA'• OR' 1 CP ·ici fi ·o16E:sr{oN · OF 'S/sis· SAMPLES' SWB46-30SO P 129·. 7Ji =)=:::=:==:: · · 

Parameter 
LEAD 

GFAA 'ACio····oi.GESTION:':·oF.;-S/S/S ·sAMPLES SWB46..:3050 · 
. Analyst:'•·H.'.'•'KRASKA :-:==.:··.=-;:'\ ::=•:::?:,:•''Analysis Date: lS.;DEC-92 . ' 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL ·WEIGHT··oR VOLUME · 

2.09 
50 

Result 

···.·: ·. 

,·.·· 

Result Det. limit Units 
Grams 

·. ·:::::·· ·mL·::_:::::·: ... ·:· .. :: 

Page 1 {continued on next page} 



HERITAGE lABORATORIES, INC. 

Parameter 

• 
ARSENIC 
Note: Ana1ysis performed by 3 point MSA 

Parameter Result 
OICHLOROOIFLUOROMETHANE SOl 
CHLOROMETHANE::::::::\:•·:;: •:::·.·•:•:·::·:·::···•::::.::.•.::•·:. . . . . . .. •sot:•.:··::.:• .. •:•:. : · 
VINYL CHLORIDE BDL 
SROMOMETHAN E·:•::\::::::::::•::-:::::::}•:•::;\}:::::{;::::::·:::•:·::•::•::::::.):::•::::: :>· ::::;:::::.•.•:.:;::••::.::•:?::· • .. sot:::::::;:;:::-•::.·::•:•.: ··.·•• ::.: · 
CHLOROETHANE BDl 
TRlCHLO.ROftUOFfO"f.,ETHANt•:•:•:•::::::::. .. . SOL::•: ·.::: :: :-:•·::: . 
1,1-DICHLOROETHENE BDL 
DICHlOROMETHANE··:•·(METHYLENE: .. CHtORIDE)·:·,··.:. o': . o;·oo6 ·: 
TRANS-1,2-DICHLOROETHENE BDL 
1, 1-::DICHLOROETHANE::: .. :.:::. ··.:·:•::·· :.- · ..... ·.: ·:-:: · · _;::: . · . ·: . 'BDL: · 
CHLOROFORM BDL 
"hl~t::::TRICHtOROEJHANF•••:·::'-::: · .. :· · · .. · · ... .-•·•·•.:. ··· .. :· ·· ·· · ·· · :. BDL:\·:-·:··•.·. · 
CARBON TETRACHLORIDE BDL 
BENZENE·•.:::: •::: · .• ·:·.-: ::-:: ::· .. · • ... ·.· :.: ....... : : .::::._ .·:::.::•: .. ·::.:::::::.:•:·::•.•:::::.:.::•::::.···:::.::-:::.:-::::::.::: . .-::•::-.: ·BDL.:•::::: .... :.:·::·::_:::·::; ...... . 
1,2-0ICHLOROETHANE SOl 
TRICHLOROETHENE-.:: .. ·· ·. ·:· ·. . . BDL .·:: 
1,2-DICHLOROPROPANE BDL. 
BROMOD I CHLOROMETHANE:·:-: ··::·::.-... :::.-/:.::::::·:._:·::::·: ... _/:::·:·:·_:_: ·::::·::::::· .. . .. · BDl.· .. :-:-::·: · ...... . 
CIS-1,3:-~ICH.LOROPR9PE_NE BDL 

• I~~~~~i-~1-~HLOROE·T~~-~-E . . .. .. ···:: . : . . ... :~r:··. 
DISROMOCHLOROMETHANE•· ·. •:. ::::;··:·:·:::.::':.': .. .-: · · SDL : .... ·. · ··· ... ·· .. 
CHLOROBENZENE BDL 
ETHYLBENZENE. ·:. · ·· . ... . .. . . .. .. · BDL·:.-··: ··· 

M~P::XYLE~-~ · .. :: · .. ·. SOL 
0 XYLENE..... .. . . . .. . BDL 
1 , 1, 2, 2-TETRACHLOROETHANE BDL 
METHYL~:T .:.BUTYL:.: ETHER :(MTSE) :. . BDL · 
2-CHLOROETHYLVINYLETHER BDL 
1 2..:DIBROMOETHANE . EDB · BDL:. 

GC/MS ,:'SONI CAll ON .. EXTRACTION: FOR. ORGANICS :.SW846•3550 . ·. ·,, 
. Analyst:·.'S~ :WILLIAMS · ::: ·:o :. Analysis:·oate:·ll-DEC-92 .. 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL ··voLUME·· . :· 

30.00 
1;0-

··:··· . 

Result 

SEMI-VOLATILE··ORGANICS .-·(BASE/NEUTRAl/ACID FRACTIONS) SW846;..8270 , 
Analysti"Ri'·ROBERTS ::- '=' :· · _:;··:Analysis':oate:.-.28-DEC-sf·. :Jnstrunient~ GC/HS SVOA·, .. • · 
Prep: GC/HS::SONICATlON EXTRACTION FOR ORGANICS· Sloi84G-3SSO P236:4.0 . · :, : ·. 

Parameter 
ACENAPHTHENE 
ANTHRACENE·.· . · · ..... . 
BENZ(A)ANTHRACENE 
BENZO(A)PYRENE ... 

• 

BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE ·· · 

SOL 
BDL ·> ·. 
0.54 
BDL·. 
0.75 
BDL 

Result 

Page 

lab Sample ID: 8118584 

Det. Limit Units 

. . ... 0.005 mg/k9 ........ 
· .. ·:: .. :· 0 ·oo5 mg/kg·•·•·•··.:::·-.-·:·.·• . .. ... . · ... ·: .:·;··. 

0.005 mg/kg 
.•..•.•••. _. .... o ~·oo5 • ··mg/kg~:.:: •. ::::::\····· 

... :.<::::::.::::-.- ~ :-~~~-- ~~~~~··:::::•;: •. ::;:..:;::.:: 
0.001 mg/kg 

·. ::•\:: ·o~·oo1:· mg/kg-;:.::.;::::;c;::-.::::· 
0.001 mg/kg . 
o. 001 mg;k·g:::::• 
0.001 mg/kg 
0 001 ·mg/k·g·•:•:••:•.·.:••:·:·:•:•:: . :·:·::: .. ' : .. 

0. 001 mg/kg. 
· 0. 001 mg/k~f· 

0.001 mg/kg 
· 0.001 mg/kg•:•.:: _. 
0. 001 mg/kg .... 

· ·· .. · · ... :: 0. 001 mg/kg::::;::: •:• .· 
0.001 mg/kg 

:0.001·· mg/kg·:.·:: 
0.001 mg/kg .. 

· •.. · 0 ~ 001 mg/kg :.::. 
0.001 mg/kg 

·· :. •:·•·0;001 ·mg/kg:•·:::.:.o;:·:•.•:; 
0. 001 mg/kg . 
0.001 mg/kg 
0.001 mg/kg 
.0. 005 mg/kg :::. 

. .. 0. 001 mg/kg 
· .·.· :.·•:•:•.- ·. 0.005 · m · k. 

Det. Limit Units 
Grams 
mL· · :·: ··· 

Det. Limit Units 
0.33 mg/k9 ..... 

·: ·. ·. 0!33· ·mg/kg</:::•::~•·: •. · 
. 0.33_ mg/kg_ .... 

0 ·33 .. mg/kg··::::-:·--:•·•:••:•.: . ····· ....... . 

0.33 mg/kg . 
.. · · o. 33 ·mg/kg 2/ ·. 

2 (continued on next page) 



I I HERITAGE LABORATORIES, INC. 
Result 

. . . . 

SURROGATE.R~COVERY 
. .. :: . ...... ;.·· __ ,;, . . .. . ... . . .... . 
--~-~----~~-~~------~-----------~---------------
2-FLUOROPHENOL 
PHENO[:.-os·::;::::·:::·:::::::;:::::_: .... 
NITROBENZENE-OS 

-:·-.... : .· -:-:::· 

. 2 ~ FlUOROB I PHENYL::·:: .. :::::::-: ::.: ::.:. -: · .. · . .·:;:;.:<.::.\::::.:::.::::::·:::::.::::?·:::;:::;::>-

2,4,6-TRIBROMOPHENOL 
TERPHENYL.:::014::: -:->::· ::.:: .. :' ·. 

43 
-47.'.:: .·.::· 
55 

. .'::.:-::: .. :.:·:·<:':::_ .. :_ :82:··:::.;.:::::::::-:::::::.::::: ... ::: .. ·:· 
47 
gg ... :·: .. 

Sample reanalyzed with no improvement in internal standard areas. 

Sample ColTITlents 
.BDL Below Detection Limit 

T 

Sample chain of custody number 16791. 

This Certificate sha11 not be reproduced, except in fu17, 
without the written approval of the Jab. 

• Qua 1 i ty Assurance Off i cer: -=~=· "'"'g l:.IL,yyvwt'-L.J''-"-"'-"CL.;~'---'-{'('()l~::...'?...._,,~.._L.:c;=:.v\'-'-'Y"f':RLJ...IL....,_,IVI'-!.--__ _ 

Lab Sample ID: 8118584 
Oet. Limit Units 

..... · ... __ 0~33_ m9/~9 ...... 
:'::-::::::::··::·::0~33: m9/kg:::;:: · 

:·::.\::·:'· ... ~.:~~::: :·~~~~~:::·:::::· 
0.33 m9/kg 
0.33. ·in9/k~f{'·. 
0.33. m9/kg . 
0·~33- nl9/kg::::::::: 
o ~- 33 .... rn9(k~ ......... · .. . 

::-.-0.33 ... :·m9/kg::::::-:::·:··. 
0.33. m9/kg_ ... 

. . :;.} ~6:: 'ni9/kg:::: :- ·.·. 
1.6 m9/kg 

·o~·33·:· .in9/k9::::: :: · 
0.33 1!19/k9 . 

. 0. 33' 1'119/kg :.::-. 
0.33 m9/~~ 

% Rec 
·%: .. Rec-:: .. :_. 
% Rec 

.. %(.Rec<:_:· ·· 
% Rec 

.. · %:·Rec:· 

Page 3 {last page) 



I I 

• 

r 

• 

• 

C E R T I F I C A T E 0 F A N A L Y S I S 

Service Location Received 

HERITAGE LABORATORIES, INC. 11-DEC-92 
4132 POMPANO ST. Complete 
CHARLOTTE, NC 28216 04-JAN-93 
(704)393-18S3 Printed 

OS-JAN-93 

Report To Blll To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX S447 
SPARTANBURG, SC 29304 

SOUTHERN WOOD PIEDMONT 
P.O. BOX S447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: SS-3 
LOG #: 10784 

Sample Description 

FAA _OR::)'IcP:,··ACID\DIGESTJON·VoF·····s/S/S. SAMPLES. SW846:·3050\':'::':::::_•: .::·. ·,:; 
.Analysf:\:tf:.,=KRASKA :.:•,•·:.·>·:!.::;;::;; .: •Analyst s··oate: ,: 15-DEC-92 .· ' ... :. '•· .. : ,·)::"::/:.•:: •:. :,:.;:•:.>: :.· :_, 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAt:::-WE.YGHT:.::oR. VOLUME.:·· ·· -::-... :·.-::.-...... ·: ·.·· ... · 

2.12 
·so:·::· .. ···. 

Result 

CHROHIUWFAA:,::SW846;7190 ' ...... .- :· .: • ·.;::/ . .::'::·:· .. ::-i.:::.: · :.::::-:=- .;::;:-':: .. :::·.·::\',::":':: .···. 
Analyst: .l; ·suRRATT:··:-:: ::: >>·. · Analysts ·Date£:17-DEC.;:92 ... Instrunientl ::FAA<· ·:,;=; 
Prep: FAA''OR · itP ·ACID ·DIGESTION OF '•S/S/S SAMPLES·.sW846'-30.SO··P129.'7 io. (:.f:\ii ·,.:.. ·: 

Parameter 
CHROMIUM 

COPPER·{·FAA· ·=SW846~7210 .. =:·:··.-.·.·:~:: -:·:-: ·: .: ·>. ·:··· ···:>::~~ ;:-:·_.:_. :· .. 
Aria1,Y;t;:·L· ·suRRAH·;=:··· ':·: ,> . ·. ·A~~lystk Dat~·;::-16-DEC-92 ·. • Instrument;::·FAA· 
Prep: :FAA 'oR 'ICP Acio DiGESTION OF S/s/s ··SAMPLES S\1846-"3050 PlZ9~ 7 .·o '• .. 

Parameter 
COPPER 

Result 

LEAo::FAA 'SWB46.:.:7420 .. · .· . · ··: ·· .:•,.. ·· . .. ·.· 
Analyst :·.t;•.•'suRRATr •, .. : : ·:.:Analyst 5 oate':··:n-DEC-92 t'nstrume~t{•FAA-·: :. ·., • · •. · 
Prep: FAA ·of:Jcp: ACiD DIGESTION ·oF S/S/S: SAMPLES. S\1846-3050· P129. i .0' ·:. • ... . ·· 

Parameter Result 
LEAD 61 

GFAA·::ACID DIGESTION· OF S/S/S SAMPLES SW846-30SO ... 

Analyst:' :M •. KRASKA o' .• ' 0:- • Analysis Date: '15-0EC-92 

Parameter Result 
INITIAL WEIGHT OR VOLUME 2.16 
FINAL :WEIGHT'OR' VOLUME ... so· 

Project I Lab JD 

2024 Bll8585 
PO Number 

530-06-S01 
Sampled 

09-DEC-92 1S:l5 

Det. Limit 

:·· 

Units 
Grams 
mt<:·:::. ·· 

·:· ... :-. 
Test: P13ti); .. o · .:·: •. :.: 

. ·. 

Det. Limit Units 
Grams 

.. 

.. . ::~ ·; ·mr:.-::·<:::: .... ·:·:· 

Page 1 (continued on next page) 



I I HERITAGE LABORATORIES, INC. Lab Sample ID: 8118585 

Parameter 
DICHLORODIFLUOROMETHANE 
CHlOROMETHANE-:•::•.:::::::;::::•::::::::•;:::::;::::::-:::::::::::::•:•. ••.•: :·:::;:::.::•-: :•:. · 

~~~~5r.tg!h2~·~:Rr.::::.:::::::·······:.::::.:::::·:.:.::::·::::·:······· ..:··· ... ··.· .... 
CHLOROETHANE 
TRlCHLOROFlUOROMETHANE?•:·.:. ...... . .:.•· :::- ... 
1,1-DICHLOROETHENE 
·orcHtO"ROMETHANE:::•:"(METHVlENE::CHLbRtDE) ····.·: · · · 
TRANS-1,2-DICHLOROETHENE 
h•lWICHLOROETHANE:•:•::•• .. :·.-·:·· . 
CHLOROFORM 
I ;J;•l-.JR I tHLOROETHANt:••:• . 
CARBON TETRACHLORIDE 
BENZENE:• .. ::::: :>•:·==•.·:•:::•_:::::.::·.:·:• .. :.•:::.::·.:··•: ... · ··· 

1,2-DICHLOROETHANE 
TRlCHLOROETHENL:•>•::.•·.:---:: .•·: .. 
1,2-DICHLOROPROPANE 
BROMODl CHLOROMETHANE .. ·.::·· 
CIS-1,3-DICHLOROPROPENE 
TOLUENE:.'.: ... - . . .. · ·· · 

, 1,1,2-TRICHLOROETHANE 
.• DIBROMOCHLOROMETHANE• · 

CHLOROBENZENE 
ETHYLBENZENE · ·. · ·· . 
M/P-XYLENE 
0-XYLENE ... ···· .... 
1,1,2,~-TETRACHLOROETHANE . 
METHYbT~BUTYL. ETHER· {MTBE):·.· · 
2-CHLOROETHYLVINYLETHER 
1 2~DIBROMOETHANE. EDB 

. . ··- ....... . 
.. ..... ········ 

Result 
BDL 

• ·••• •::· •. anc:.:::-·::•:•:·:•:\·:.=:.. .... . .. 
BDL 

. .. -:· · · .. :-.BDL\::::•:·:. . · ···· 
BDL 

•sou•:.:::::::••: ............ _.::· · 
BDL 

--.o·~ot5· .... · .. •. · 
BOL 
BDL••-.··: 
BDL 

·aor•.-. · ·· ··· ...... . 
BDL 

.. . . .. · 801./: ......... . 
BDL 

.. :BDl:·::::::::· .. :-:.-:·::::> ...... . 

BDL 
BDL:: : · .· ... .. 
BDL. 

·. . :· .. · BDL-::•::::=- :::.;:::>.. ... ·· 
BDL 

.. .. BDL::::::.::<:••. . .. 
BDL 
BDL:.··.:· 
BDL 
BDL•-.. : .. 
BDL 
BDL 
BDL 
BDL 

T · GC/MS.:.SONICATION: EXTRACTION FOR' ORGANICS: SW846-3550 : · · · ! ··.· .• -·;.·:::;: .· . _:;·;::· <:-=;. .· ::·- .. ·· ... ··.· 

Analyst: ·,s •. WILLIAHS: · · '.·.' :Analysis Date:' 11-DEC-92 .: . , : ... : .: ·.:. · 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL. VOlUME•.·.-. . .. 

30.00 
LO· · · 

Result 

SEMIAVOlATILE='ORGANICS ':(BASE/NEUTRAL/ACID FRACTIONS). SW846;;;8270 · 
ArialystT 'R;· -'ROBERTS : · :. '.,: . ·.:Analysis Date: 28-DEC-92 · Instrument: GC/HS SVOA 
·Prep: .. '.GC/HS:SONICATJON ·EXTRACTION 'FOR ORGANICS SW846-3550 P236.4.0.. . 

ACENAPHTHENE 
ANTHRACENE.::··: 

Parameter 

BENZ(A)ANTHRACENE . . 
BENZO(A) PYRENE ... : .. <:::...... .: ··:·. · · 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUdRANTHENE.;_;_ 
BIS(2-CHLOROETHYL)ETHER 
CARBAZOLE·. . . 

BDL 
BDL 
BDL 
BDL 
BDL 

Result 

BDL .. ··· 
BDL 

.. · .. · 

Page 2 (con 

Det. Limit Units 
Grams 

.. ·mt:·•: .. •·.·.-:· .. •••· ....... . 

:.:·: .:~ :_ .. 

Det. Limit Units 
0.33 mg/kg ... 
0.33 · ·mg/kg.· .. :.·_:;:.·: · 
0.33. mg/~g ... 

.. 0.33. rilg/kg•:·::;_ :.· _: 
0.33 mg/kg 

. 0.33" ·ing/kg•:·.: .· 
0.33 mg/kg_. 
0 33 

·•; ........ . . . . . 



I I HERITAGE LABORATORIES, INC. 
Parameter 

CHRYSENE 
DIBENZ(MH)ANTHRACENE:- . . .... : .. :·· 

• ~~~~~~1~-~-~tcofPYRE"Nt:·• 
NAPHTHALENE 
PHENANTHRENE··: .... ::-.··<:._:.. . 
4~~HLOR()-~~MP.~~~-P~E~()L . _. 
2 ~ CHLOROPHENOL:·::·.-·::.--:·:-::::)·.-.-:·::···_ .. ':. '':. ::: ... 

Result 
BDL 

.... BDL. ··· ·· ··· 
BDL 

· ... BDli·:: • ..-:·-· . .. 
BDL .............. 80[::-::_ ... :: ... ·;·: '.". ·.:-. :.·:···· ... ::.· :-:': 

.. :• .. :gb ..... ::::-•_:•·:·.:_. .. :_::.:::·-
BDL 

Lab Sample ID: 8118585 
Det. Limit Units 

0.33 mg/kg 
...... o:.-33· ... :mg/k·g.:- .. ·-: ·· 
.. . -- . :::·: . ... 

... :· .. 0.33: _1119/kg:::::';:_:_::;::· . 0.33- .mg/kg ............... . 
0.33 mg/kg 

..... :-•· . o~·33 :: <•mg/kg·•..-:·::;_ .• :•-
. 0.33 mg/~9 ....... 

· -: .. _ · 0 ~ 33. ·mg/kg::::::::··:::::·:-
0.33 mg/kg 2 ,_4_~DIMETHYLPHENq_h........... . _ _. 

2 ;4:.DINITROPHENOL:::. ::·::·:: :·:.. ·-:-:· _:: ...... :• BDL::::::·::::::::::' :_ . ::: ........... _ . . . · ... ·.- . -:. . :· . '1~6:• ·mg/kg?i-::·:::: . 
PENTA~~ ~?:::~gP.H~~Ol. 
PHENOL·...................... .· .. :: ~8b··• .. : .. }:":.•:·--- .. . . ·-0~3~:- -~5~~3--::.:-::::-:·::·· 
TETRACHLOROPHENOL BDL 
2 ~ 4 :~:5-fTRI CHLOROPHENOL? ·· · ··· ... . .BOL:-.. · ... :·-· · 
2. ·-.4 • §:~.I~lF~hQgq_r..~~-NRk ..... .. BDL . :. . -:· . ·-:-:·:-:-~-:-:-:-.... :-: ::-:·:-:: .. :-:-:-:--:-:- : :· ... ·.-:-.-\·:·.: .. :--::-:-:-:-:-:: ·. ·:; . . . . . ... 

SURROGATE RECOVERY 
.·· .. ·.·:·· .:·· .... ·.·. ···.: 

---~~~~~-~~~-~--~---------~-~~~-~-~-----~---~--- .... 

2-FLUOROPHENOL 
PHENOL~·os:-: __ ::. 
NITROBENZENE-OS 
2;;FLUOROBIPHENVL:• .. •·:··:· · 
2,4,6-TRIBROMOPHENOL 
TERPHENVL.:::n14 :: ::.· · <:••- .. •· 

BDL Below Detection Limit 

· .. ::-: .. ·:.:-.:--:--:.:·:_. 

54 
56·:. 
77 
97". 
52 .. ·. ·:_ • ..... :ro2 

Sample Conments 

. . 

· 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: ckd;vruAJAA ()1)6 .:XYYlQe:V) 

0.33 mg/kg 
.. :: 0. 33 ·:: : iilg/kg'::•::.:_::::::: :· 

__ . --_ ···· .. -_·. _.. · -o · ~t ..... . r7<.~r: ...• -:. -

. . ... 

. ... 

% Rec 
:_%•·Rec:·:•·-·:·::_:: •. -_-
% Rec 

:-:%•. Rec\.: • ,._ 
% Rec 

._.-:._:_ .. : :%.:Rik_: .. -· 

Page 3 (last page) 



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 Received Project I lab ID 

HERITAGE LABORATORIES, INC. 11-DEC-92 2024 B118586 
4132 POMPANO ST. Complete PO Number 
CHARLOTTE, NC 28216 04-JAN-93 530-06-501 
(704)393-1853 Printed Sampled 

05-JAN-93 09-DEC-92 16:00 

Report To Btll To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 
PROJECT: SWP WILMINGTON 
SAMPLE ID: SS-4 
LOG #: 10785 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAF.WEIGHT-::OR :voLUME:.: · . ..:':.:.(::.:::-: ... :. 

CHROMIUM 

Parameter 
COPPER 

2.04 
50"·:: 

11 

14 

LEAD FAA ·:sWB46~7420 .. 
AnalYst: L. SURRAn· · ·. Analysis Date: i7~DEC-92· .. ·. Iiistr'ument:. FAA.· .. 
Prep: FAA OR ICP ACID DIGESTION OF· S/S/S: SAMPL£S'·swa4·6:;30SO Pl2S.7 .a;:·, .. 

Parameter 
LEAD 

GFAA.:'ACID 'DIGESTION', OF. :S/S/S ·'SAMPLES SW846::.3050 = 

Analyst£ H>=KRASKA,:· ..... ' . ·· .. · · Analysls'Date: 15-DEC-92 · · 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL"WEIGHT.'OR:. VOLUME· : . 

·:·:.-
•'':. 

2.10 
.50;.· :· .... : 

Result 

: ~;· · .... 

Result 

·· .. 

Result 

·. ::: ··:·:::--;::·: ........... ::·.:·:::}·::::::.:: >::· •. ;··=>:.:;::·::=·.; .:; . ..;····::::.:;:·:·:: 

. = · : .,,Jest: .:~,~~~ti.:~::ti\/''',:::\,:i,:,;";,;:::·:r:::;_:::: 
Det. Limit Units 

Grams 
·· ·· · ...... ·· ·mt·:.:::::: :··::-:::: 

. . . ·.·.-.·:·: 

. ·;,r~st: ,,.nuLLo '· 
... · 

.. ··:·:-·· ·-::-... ···=·: .. ... 

Det. Limit Units 
Grams 

·rill···.:.: .. ::::·:: ... :::::.:.;::::: .. ·.·.· 

Page 1 (continued on next page} 



HERITAGE LABORATORIES, INC. Lab Sample ID: 8118586 
ARSENIC GFAA SW846;.:7060 ::.::·:}.:(::· ::}:::i>;.•::':·::::: .. " .:.::=: .:· ;·:.: ·:. ·· : ..... ·. 

Analyst: H •. KRASKA·:.:., .. ::.:·:'.' .. ··''':'.:'Analysis Date:·lS-DEC-92 ···Instrument:· GFAA 
Prep: GFAA ·.ACI!i o·IGESTIO~:o( S/S/s .. ·sAHPLES ·sw8.46-305o··Pl30··:7 .o .· .. · . . 

. .. · :: .. · ·:.·· .. ·::·:·. \.· .. · .. 

Parameter Result 

• ARSENIC 

·~~~~~~~.~~f~~~~~:·:.:·~::~~~~·l::~~:~~~TJa~;;,'''~~~~~!f:~,"::!!~~~~.~,,~~fp~~~~~ow,~:~:~.~~·~,~,,~:·'i::,:···::.'·,::,,·::.:··;~~~,~;:::·:J'i~·i::;:·i:::,:&:.::.,:::·:.·:.=··:::·: .. ::··:.• .. :···· 
Parameter Result 

DICHLORODIFLUOROMETHANE BDL 
CHLOROMETHANE::::::::::?·:(: .... :::::.:· BD[. ... 
VINYL CHLORIDE BDL 
BFfOMOME'ntANE::::::::::·:.::::::: . .. . . . ·.: .. sot:·:· 
CHLOROETHANE BDL 
TRlCHLOROFLUOROMETHANf::;: ·. . BDL:::-,. 
1,1-DICHLOROETHENE BDL 
D I CHLOROMETHANt}:·( METHYLENE::::e~-tttl'itiDE):-:::i·::::{:::·:}::··:::.: . · · o ~ott:::'.'. 
TRANS-1,2-DICHLOROETHENE BDL 
1 ~ l:;;OlCHLOROETHANE .. ··:.:· :.:.. ..... . .. . · ... ·. . . BDL ·:· ... 
CHLOROFORM BDL 
l, 1 ,J.:TRICHLOROETHANE::.::.: · ·.:: .· . .. ... .. . .. . . . BDL. . · 
CARBON TETRACHLORIDE BDL 
BENZENE:?:;::.::::·.:::·:;:,>:.:::\:::.::::·:::· . . BDL·::.: :. :: · · ·. :: 
1,2-DICHLOROETHANE BDL 
TRICHLOROETHENE: ::.::·::::. :: ... . BDL:::··:::<::::-:..:::::.: ·: ... · 
1,2-DICHLOROPROPANE BDL 
BROMODICHLOROMETHANE..... .... ...... BDL 
CIS-I ,3-DICHLOROPROPENE BDL . 
TOLUENE:> . . .. :.: · . . . ..... .... . ::·:::.:-: :·:::;.:' ... )/. >. .. BDL 

. 1,1,2-TRICHLOROETHANE BDL 
• ~~~~~~~~~~~~~METHANE:.:··. . .:.:·:::::-.. :-:::::· ..-(::: . .. . ~~t·::·: .·: · ::::: .. _.: 

ETHVLBENZENE . . .·. . : :::: · . .. .. .. .. BDL 
M/P-XVLENE 0.001 
0-XYLENE: ..... · . . . . .. . ·. ·· .. :·: .... ·:::: ... ... .... BDL 
1,1,2,2-TETRACHLOROETHANE BDL 
METHYL2T~·BUTYL: ETHER:·.:·(MTBE}" . .. .. . BDL 
2-CHLOROETHYLVINYLETHER BDL 
1 2-DIBROMOETHANE .. EDB ·· .. .. BDL 

w • , GC/MS .SONICATION EXTRACTION <fOR ORGANICS SW846-3550 
i Analyst: ·s;' .\o/JLLIAHS : ... ,.:::•:: ..:;·>::·Analysis Date: 11-DEC-92 · 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL ·:VOLUME.::·:::· .· .. :. .... · · 

30.00 
1.0 

Result 

SEMI~VOLATILE·ORGANICS '(BASE/NEUTRAL/ACID FRACTIONS) ·sW846-8270 
: Analyst:··R~:RQBERTS ·., :.· ,•· ·:-Analysis.Date: 28-DEC-92 Instrument: GC/HS SVOA 
' Prep: GC/HS SONICATION<EXTRACTION FoR:QRGANICS S\o/846-3550 P236.4.0 

ACENAPHTHENE 
ANTHRACENE.:/ . 
BENZ(A)ANTHRACENE 

Parameter 

BENZO (A) PVRENE: .. ::::.;.:.:::.·· .. : .· ·. 
BENZO (B) FLUORANTHENE ' 
BENZO(K) FLUORANTHENL:·:·: 
BIS(2-CHLOR()ETHVL) pHER . 

0.59 
BDL 
1.1 
2.0 
BDL 
4.9 
BDL 

L 

Result 

... 

Det. Limit Units 
0.{)05 mg/kg 

:: . :::: .. · 0. 005 .ing/kg :. 
.. 0.005 mg/kg 

::: ·o~oo5 :mg/k9 .. · 
0.005 mg/kg 

· ··:···:::·o~oos· :fug/kg: 

. . . .. 
0.001 .. mg/kg 

:O ~ OOF 'ing/kg 
0.001 mgjkg 
O."OOL ·ing/kg. 

. 0.001 mg/kg. 
· :.: ,:-: .... : ·. o ;ooL ·mg/kg . 

0.001 mg/kg 
.. · o.oor: ing/kg·. 

0.001 mgjkg 
0~001·· mg/kg 
0.001 mg/kg 

. 0. 001 ·mg/kg 
0.001 mg/kg 
0.001 :mg/kg 
0.001 mg/kg 
o. oor·: ing/kg 
0.001 mgjkg 

·. 0. 001.:: mg/kg 
0.001 mg/kg 
o~oor· ing/kg 
0.001 mg/kg 
0.005 ·mg/kg 
0.001 mg/kg 

: 0.005 ·m k 

· .•. · · Test: P236;·4.o · .• : ·· 

Det. Limit Units 
Grams 
ml 

Test: 0505.3;'0 · 

Det. Limit Units 
0.33 mg/kg 

· ·0.33. mg/kg 
0.33 mg/kg 
0.33. mg/kg. 
0.33 mg/kg 
0.33· mg/kg· 
0.33 mg/kg 

. ·. 0.33. 
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Parameter Result 

SURROGATE RECOVERY 
....... ·.·.·: ... ·· ·::: ····· ···:: .. ·.:····:··· .... .'''. ·:·. ·.: ____________ _. .. _·~-~~:-;- -~~--~ -.. ----- -~--- ---·- -.----------- ~----. 

2-FLUOROPHENOL 
PHENOL:~·os•:•... < : .. ·• 
NITROBENZENE-OS 
2;;FLUOROBIPHENYL/ .... 
2,4,6-TRIBROMOPHENOL 
TERPHENYt~DI4: :.: <.:·. · .. ·:· .· <·<:·. :··: 

BDL Below Detection Limit 

42 
46 ....... . 
66 

:·.·lot::.: ..... 
50 

.. :: .. : ... ::_.: :::;:::::·.:::::.::::.::·: .;'::::•·••:::::::::::::::::.::;:-: .. : :::::::·.::.::• :'82 :::;:::.:;:·::·.::•:::?·::::•::'':::.::·: :• .. 

Sample Conrnents 

Sample chain of custody number 16791 • 

• . This Certificate sha71 not be reproduced, except in fu77, 
. without the written approval of the Jab . 

• Quality Assurance Officer: aho.Drrvw1.M {'(Y)(? :laYY)'M'M 

Lab Sample ID: 8118586 

... 
. .. . 

% Rec 
.%:•::Re·c······: · ..... 
% Rec 

.·%··Rec:::•.·:.·::::: ·.:. 
% Rec 

. .. · ..... ·% ··:Rec: : •. : ......... . 

Page 3 (last page). 



• 
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 ID: SS-5 
LOG #: 10786 

Received 

11-DEC-92 
Complete 

04-JAN-93 
Printed 

OS-JAN-93 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX S447 
SPARTANBURG, SC 29304 

Sample Description 

I Project Lab ID 

2024 B118587 
PO Number 

530-06-501 
Sampled 

09-DEC-92 17:30 

' FAA'nOR:'(IcP}i'ACio·roiGESTION /Of;-:·sfsts··:·sAMPLES: swa4s;;;=3oso =::· '.·)i=' · · 
:Aria lysf()ll\'j(AAsKA'i::'::-i:':':'':=/=.{)/=:; ·Ai'la lysi s:·:Date: :=ts-orc-92 . .: · ··' · .:/, .. :·i:: '.,'\·)''·{\: '· : .. : 

:.';':·:.·.:-:::.-:=.-·. : .. :::.: •• : . . :··=·:}::=·:·::.":·).::·:· . .-:·:··:··:-:·. 

,, :··· ,:=::Je~t·=:, Pi~'~':::;=:·it':::: .'.:=::;=::::::~:;: . :,; 

• 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL:·:WEIGHT: OR ··VolUME-:. .::.:::::::::::··: 

CHROMIUM 

Parameter 
COPPER 

Result 
2.04 

.. :: ·so::··:. 

S.2 

Result 

GFA.M:'AC·I.~\piGESTION.•'OF'.S/S/S_''SAMPLES·.SW846. ,;;;.3050..:'·/:";:-''· ::\.·,'-:( ....... : ,·. .· .. :•· 
·Analyst: :,H; '·!<RASKA:::···::.,,,., ... , .. , .. ::'AnalysiS Date:'.lS-DEC-92 .;.' ·' :. ·: ·:. ·.··/· .:.:.: .. ::' .:/:·:/: :,:,, ·' . · .. ' · 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL .. •WEIGHT/()R ·voLUME . 

2.14 so: ... 

ARSENlC::GfM:.swa46:,;7060 ,. . , 

Result 

Arialyst;:H>:KRASKA: =:·:·::;:;=:::'-: '· <=·=Analysts. Date:= 18-DEC-92 '· Instrument:· GFAA · · 
Pr~p: :GFAA;::ACID 'DIGESTION OF S/S/S SAMPLES SWB46-3050 ·Pi30. 7.0 ... :· · ·· · . . :: 

Parameter Result 
ARSENIC l.S 

Det. Limit Units 
Grams 

·mL·:<·:.::::::···.·· 

I Det. Lim! t I Units 
0.7S mq/kq 

··:·.·· ~ ·. ::..::-: . . ... . . . . . . . · ..... ·:· .· .. · · ... 
· .. .: · .. ' :': ::: 1~~~:: '·pi;'~'::j;=:~::·.,=-::.=:·:·,:::j::·::;:·'·,:::?;) 

Oet. LimIt Units 
Grams 

. . rilL .. ·· 

Page 1 {continued on next page) 



HERITAGE LABORATORIES, INC. Lab Sample ID: B118587 
.=. ·. LEAD''GFAK:SW84~.::742l\•'::< .. · .... <:::> ·<.· :· :·,.:.·.: ·: .:,:.' . ·:::·· .: .. · ... · .. 

Analyst: •H.•:KRASKA: ·. •: ··. :·: ..-;:·.;.'·Analysis Date: ."lS;DEC-92 :··Instrument:. GFAA · · · 
··pr~p:·;GfAkAcio··:or6ES"'rron ·of. sJsJS sAMPi.Es ···si.ia4·s~3osci' PI3o..7 .o . · · ·. 

· Parameter · 

• 
LEAD 

· Note: Analysis performed by 3 point MSA 

H~Lo~;N~ TED??J\ND':A~~H!.\TI C ·:yoLATI LE ::oRGANICS •:'BY . GC/P I D · .. ELC[): SW846~8021· .. ·.·.'. ,.: ._
1
: •e::'•:st •• · .. 

0
··
46

·
1
···.:=

1
:·:.·:;-

0
:::_;_;_:,• .• :,:_.'·::' ... ·.:_ .. ·_:_., •• · •• ·.: __ ·.\.·_ .. :_·.•.:.·:.·_ .. :.:,:,:,.·,·;,:··.· ••. ·.:•_:·!._,_: .. :_.'.,:.,::_·.:.·_:._:_; 

. AriiilYs"t:':':·p:;:'JIINTERS•::~;·::t\:''?\'}}//Arialysi s •Date: :'16'-DEC-92 •:·• Instrument(··GC/PID.:ELCD: ·: ·,•·•. <i"•: ':.'· 
Parameter 

o I c.HL9.R()[}.l F~v.e.5e~.~!.~.~~E ..... <· ......•. 
CHLOROMETHANE:.:-:·:·:·:·:·:· .. ··:·:·:·:·:·:··: .. ·:·:·:·:·::·:·:::·:.-:· ........ -:· .. ·... . ................................ .. 
VINYL CHLORIDE 
BROMOMETHAN E:::::•::;::::;:::•:• :·•:::}\::::• •. ;::::;:•:•::.:::_:.::::::. : ... ·:.:" : · 

CHLOROETHANE 
TRtCH[OROFLUCfRbMETHANt:.••:•:.· . 
1,1-DICHLOROETHENE 
DICHlOROMETHAN~ .. (METHVLENE CHLORIDE) 
TRANS-1,2-DICHLOROETHENE 
1·,1;;;DIGHLOROETHANE•::::•::;:-.:• 
CHLOROFORM 
l,:l,J:::·TRICHLOROETHANE••<.:: .. -:• 
cARBON. T~T~~s~~oRmE. ••• 
BENZENE .. · ... · ... ·.: . .. ·.··.· ..... . 
1,2-DICHLOROETHANE 
TRICHLOROETHENf:• .. ·: · .... 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE. 
CIS-1,3-DICHLOROPROPENE 

• i~~~~~~Rj~HLO:ROETHJ\NE 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
ETHYLBENZENE:•: .·: 
M/P~XYLE~E . . . . . 
0-'XYlENL: ·:·:·.: ::.:. ::: · .::.·· .. 
1,1,2,2-TETRACHLOROETHANE 
METHYb T -BUTYl 'ETHER :(MTBE) 

· 2-CHLOROETHYLVINYLETHER 
r' : 1· ·2..:DIBROMOETHANE · EDB · 

Result 

BDL ........ · .... 
·BDL.•:::· .. : .. ::·::•·-.·. 
BDL 

· ··sm:·•::•:::::•:::.•.•-<_ •••• .;..:: 
BDL 

··· ·· BDL: .. •:· 
BDL 
0;012 
BDL 
sot-· .. · .•• · 
BDL 
BOt::.••:.· 
BDL 

........... :-:• · .. :;:::::· ..... ·. ·BDL:•::•:-•::::•:.:::::: 
BDL 

:. BDL .• 

:' ..... :~t..· .· ·: ..... 
BDL 
·o~·oo1 ;:::: • .-:. 
BDL 
BDL. 
BDL 
·soc·.:····· 
0.001 
BDL: 
BDL 
BDL 
BDL 
BDL 

: GCJMS\'SONICATION :·EXTRACTION: FOR ORGANICS :SW846.;.3550 ·•. . · · · .· 
·Analyst':·· s~· \IILLIAHS ';·-':· :•:::;=·;.-•: :· '•Analyst s Date:· ··n-DEC-92.. •.· . 

Parameter 
INITIAL WEIGHT OR VOLUME 

; FINAL VOLUME : ·. · · . .. .. 
30.00 
1.0' 

Result 

SEMl.:.VOlATILE ORGANICS ··(BASE/NEUTRAL/ACID FRACTIONS) SW846-8270 
Analyst( R/ROBERTS ' . · . . . Analysis 'Date·: '16-DEC-92 Instrument: GC/HS SVOA . 
Prep·; :GC/HS 'SONICATION ·EXTRACTION FOR ORGANICS S\/846-3550 P236.4.0 

ACENAPHTHENE 
ANTHRACENE . 
BENZ(A ANTHRACENE 
BENZO PYRENE ·. -:•· -:· ... : .. •: 
BENZO FLUORANTHENE 

FLUORANTHEN · ·· 

Parameter 
4.4 

•* 45 
5.8 
3.1· .. 
BDL 

Result 

Page 

: .···:· 

., . 

Det. Limit Units 

o ~ 005.. mg/k.9 ...... . 
. o ~ oo5 . ·mg/kg·:·:•:•••:::.:.::::•::::•:• 

0.005 mg/kg 
·o. oo5< ··mg/l<g·:·:•::::••-::::•:•::•:::;:: 
0.005 mg/k9 .... - ..... 
0. 005 :ing/kg"::;:--: : . ..;- .• ::.:-: 
0.001 mg/kg 
0.001 ·mg/kg· ·•· .. ·::· 
0. 001 mg/kg .. . 
O.OOL mg/k~p.·:::·: :::· 
0.001 mg/kg 

····•·· ·· 0 001·:. ·m ... g/l<g· ·:·:·.: .. :· .. : ·.· . 
. ·. . . :. . :.:·:·-:·: .. :·-.:-:--' 

0.001 mg/k9 .... . : 
· 0.001 .. · mg/kg.·::::·:-:;:.-: .. :-: 
0.001 mg/kg 

· 0. 00 L ·ing/kg ::;:::.::.< .: . 
0.001 mg/kg 
0.001 mg/kg.:'·: ··· 
0.001 mg/kg 
0.001 mg/kg ::: ·. 
0. 001 mg/~9 .. . 
0.001 mgjkg::.: ... :··: · 
0.001 mg/kg 

· ··o. 001: ·mg/kg:\:: .. :.:.: 
0.001 mg/kg .... 
O.OOL mg/kg . 
0.001 mgjkg 
o. oos·· ·mg/kg .·: .: .:. •· · 
0.001 mg/kg 
0.005 m k 

··.. :.·.··.:··_ ... : ... ·:;.:>.)};?:(:·.\:\:·: 
:rest: P23B.'4~'o >:.· · ·.,..:··. :. 
Det. Limit Units 

Grams .l. . ............... . m ·: .-.-:_c:: .... , 

· · .. Test: 0505~3~0 •. :. 
.. • · . .... ·.:. 

Units 
mg/k.g .. 
·mg/kg·•·· '.::•-

rn9/kg __ ::::·:::::•::: mg/kg .............. .. 
mg/ k~ ·:·:· ... :·. -: ... · 
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Parameter 
BI S ( 2 -CHLOR~~T.H.Y~ )~THER 
CARBAZOLE·.:.: .. ::·:.:.:::::::::: .. :·:::::::·:·.::·:··:.::::.-·: 
CHRYSENE 
DIBENZ(A;lf)ANTHRAt"ENE:::/:·::': :-:. 
FLUORANTHENE 
·INDEND.(J}2:i:3·~:CD}PYRENE":::::::::-
NAPHTHALENE 
PHENANTHRENE:·:.:::::;:::::::;:::::::::;::;.:}::;:{::·:;::;:.::-:::. : .... : 
4-CHLOR0-3-METHYLPHENOL 
2 ;.:cHtOROPHENOL:::::::::;:;:::::::::::::::::;:::;::;.::::··:::::::.· .. :. :· 
2, 4-DIMETHY.LP.HENOk_ .. 
2·t·4~01NlTROPHENOl.::>:::::.:.:.. . .. ·. ·.·.··.·.· .......... . 
PENTACHLOROPHENOL 
PH ENOC:::\:\::::t:.:};:;:{>.::\::;~::.:)\;::;::::::::.::::·:;:::. :::::.: .: · :. · .. 
TETRACHLOROPHENOL 
2 ·~ 4}s~:tRitfltbROPHENoC:::;{::-.:::.:-:.: :<:. 
2,4~~-TRICHLOROP~~.~OL. 

.. . . . . .. 

Result 
BDL 

. ":: .... :: ... : .• :·:·:· : 1r :.::18": . . .. . . . . 
4.5 

·sot.:::::::·::::-::}·::: ... :.::·· 
* 38 

·· :·o>67::·:-::··::·:.· . 

. ~}:~ 2"::::.:::.: ··: .. :/·: .. 

BDL 
soc:::: ... · : . .. 
BDL 
BDF:·.:·._:::·:: ... :: 
BDL 
BDL/::·::··:· . 
BDL 

·BDL.::.:·.:·: .... 
BDL 

---.- ;..·_~ .. ~---.;.;:.·~·~:~-~-~- ~--- .. · .. -~-. .;..--.·~ .. -~ --~- ~ ~ ~-~ ~ -.- ~------- -· . 

2-FLUOROPHENOL 45 
PHENOL:.::os·:;::::·····.·.- . ·:: .. : :::: ·. · .. · . · · . . . . 57 . . 
NITROBENZENE-OS 68 
2- Fli.JOROBI PHENYL::.:.: ... : .: . . ·:· ::.:.::::.:::::::::::;::::o.· · :87.::::::·:::::::·:::::.;::.:::::::-::::··: ... 
2,4,6-TRIBROMOPHENOL 108 
TERPHENYl;.,D14: ··· · .. · ·. · o: . . . 118···. · . ·. 
Note: * - Results taken from 1:10 (GB3443.c) Run on 12/29/92 

See Note for Parameter 
Below Detection Limit 

Sample chain of custody number 16791. 

Sample Corrments 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the Tab. 

• Qua 1 i ty Assurance Officer: ___,_oN_""'-""=~~W\M;~::..I&'""'""---=()'n:....:.....;...=0-~\J=lA.i..=....ym'-L-:-I'""'"e,IVl..._._ __ _ 

Lab Sample ID: 8118587 
Det. Limit Units 

~. 33 mg/kg. :: . -:. 
.· . .-: .. 3.3 .mg/kg.- ....... : ... ; .. :· 

......... 0.33. mg/kg ... :. ·: · .... : ·.:· ·:: ... o ~ 33::: :·mg/k~f::'.::::·::::::: 

3.3 mg/kg 
·::: :·:::-::.: .. :.::o·;33::· :·:mg/k9.::.::::::: }::::·:::·: 

. 0.33.. !I19/k.9..... .. . 
:· ·:. · · ··:3 ~ 3::: :·mg/k~f;.: .. :·:::;::::::::: .. 

0.33 mg/kg 
: : ..... o~33\ ·:·mg/kg::::::::.:::T-::::: 

0.33 mg/kg.. . . . 
· 1.6·: ·mg/k~f:>:::·.:.:::-::.:; 

1.6 mg/kg 
·. 0~33:·: mg/kg::· ... :: 
. 0 ~ 33 lllg/kg :·:·:·.:· :·.: ... 

0.33. mg/kg ... ;;.;;.:.··:: 
0.33 mg/kg 

% Rec 
. ·.··:-::· ·%:·:Rec··.: . .-. :-::.::.: 

% Rec 
· · · %'Rec :;. ::::::::.:: .. : 

% Rec 
%:Rec · .. ·: .... 
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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 Received 

HERITAGE LABORATORIES, INC. 11-DEC-92 
4132 POMPANO ST. Complete 
CHARLOTTE, NC 28216 04-JAN-93 
(704)393-1853 Printed 

05-JAN-93 

Report To B111 To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: SS-6 
LOG #: 10787 

Sample Description 

Parameter Result 
INITIAL WEIGHT OR VOLUME 2.07 
F I NAt: WEIGHT ·:oR··:voLUMf:::.: .. :: · .. ;: .. :::::.; .. :.:'·. ..::: · · .. :: · ... ·: ... : .. :. /. : · · 50·.::::;._-:· 

Note: Matrix interference suspected due to low matrix spike and matrix 
duplicate spike recovery. 

Parameter 
COPPER 

GFM 'ACID'\DIGESTIONtOf.~S/S/~f'SAHPLES .SW846-3050:·:·: 
Anal}ist: :H.·:, KRASKA '::':<:.:::·r:':j'::'t:· Analyst s••oate: ··15-DEC-92 · ·,·= · . . '· , 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL WEitHT:UR~VOLUME 

2.8 

....... 

2.23 
50 .. 

Result 

Result 

ARSENIC'.GF/ut::'SW846~7060:·:::= ·,=·_·,., :•.; •· ·· · . .. ._ .... ·,:' · ·· 
Ariill.yst:::H: '•KRAsKA{;:::: ,.··.:,;':;:;{/: An~lysfs :o~·te(')B:.;DEC-92' ·=·Instrument :··GFAA •··. 

· Prep;:::G.FAA•.:Aclb:•oiGESTiDN'.OF:O:S/5/S(SAHPLES SW846-3DSO.'Pl30.7 ~0: : .::: · · · 

Parameter Result 
ARSENIC 

Project I lab ID 
2024 8118588 

PO Number 

530-06-501 
Sampled 

09-DEC-92 18:15 

Det. limit Units 
Grams 

· .. ::·: ·::·.·:.:·::::::.::·mL:':·::::::::-·· 

Det. l1m1t 

,.;' 

Det. l1mit 
1.2 

Units 
Grams 
nil .. _:" ... 

Page 1 (continued on next page} 



HERITAGE LABORATORIES, INC. 

Parameter 

~ ~L~E~AD~--------------------------------~3~·~1------------~----~~~~--~ 

i 
I. 

~ 

Parameter 
DICHLORODIFLUOROMETHANE 
CHLOROMETHANE::::;:::;::-;:::;:::;::·:::::::::::::::::::::::\::/:::::\}:::.:::::::::::::::: ...................................... . 
VINYL CHLORIDE 
BROMOMETHANE:.::::::=:;:::::o=::::::_:-::.::_:::::::::::::::::::::;::::·:: :. .. . .: . 
CHLOROETHANE 
TR I CH lOROF LUOROMETHAN E)}:\·:. ::··.:. 
1,I-DICHLOROETHENE 
DICHLOROMETHANE:·:·(METHYLENE:·:CHLORIDE)' ._.... . . 
TRANS-1,2-DICHLOROETHENE 
1, 1.::DJCHLOROETHANt::/.-:·::·:. 
CHLOROFORM 
I, 1, !-:TRiCHLOROETHANE.::. 
CARBON TETRACHLORIDE 
BENZENr.::;:::::-::;::::.:::\::::;:::;:::::{:::·:-::::: .... 

BDL 
.-sou:_:::::::.: 

Result 

_BDk_ ... 
. BDlf:\': ·· 
BDL 

···· ··.:.:.: .BDL\:::: .. 
BDL 
0 .Of·f:· o: ·. 

BDL 
BDl."··· ....... . 

BDL. ·:.·. ··· .. BDL · ... .-.· 
BDL 
BDL .. 
BDL 1,2-DICHLOROETHANE 

TRICHLOROETHENE:: .. :::·:::::;:: : \·.:.::/:.-\:.::::_:::-.:·: · ··:.:::·. ::.::: .. _:.:-::_:::·::·::·.- .' :_.. ... · BD L:::.::·.-.:·.: . :· .. : .. ··:--::.. . 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE._-: .. · ·· 
·CIS-I,3-DICHLOROPROPENE 
TOLUENE ... ·: .·· .... · . 
1,1,2-TRICHLOROETHANE 
D I BROMOCHLOROMETHANE: ... 
CHLOROBENZENE 
ETHYLBENZENE~~~y:,_ . :_ .. ·:-.:-:-::-.. :-:·.:· .... · . 

M/P-~YLENE ... 
0-XYLENE· :::.:_:-::: .. 

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

I, I, 2,?-TETRf\CHLOROETHANE . .. . 
METHYL:T~BUTYL·.:ETHER":::·(MTBEJ: : .. 
2-CHLOROETHYLVINYLETHER 
I 2-DIBROMOETHANE EDB 

BDL 
BDL· 
BDL · .. . ... 

.. .. :o~oo3·· 
BDL 
BDL<. ·: ··.·· 
BDL 
BDL _·:···· .. 
0.001 
BDL:_·-:· ·.··::--·:· 
BDL 
BDL 
BDL 
BDL · 

GC/MS SONICATION EXTRACTION.FOR ORGANICS SW846~3550 
Analyst i :s.": :wiLLIAMS:'- . ·, '·.: ·.: ·· Analysis. Date: ·ll-DEC-9Z : 

Parameter 
INITIAL WEIGHT OR VOLUME 
FiNAL VOLUME·.:::·:· . _:.:: ·-.: .· .... : 

30.00 
1.0 . 

Result 

SEMI;;;VOLATILE,':ORGANICS (BASE/NEUTRAL/ACID· FRACTIONS) SW846-8270 
Analysti ·R.: ROBERTS ··: .. :·· ':·: Analysis··oate: "16-DEC-9Z ·Instrument: GC/HS SVOA 
Prep: .. GC/HS :SONICATION ·EXTRACTION F"OR ORGANICS S\/846-3550 PZ36.4.0 

Parameter 
ACENAPHTHENE 
ANTHRACENE_:·;:-·:.:·:·.:. .. . ·· · 
BENZ(A)ANTHRACENE .. 
BENZO(A) PYRENE.· . : .. :·· .. ::; :<· · . 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENEi~-

2.9 
* 36: ·. 
* 7.4 
r.g: 

Result 

~. ~l~~~t~~~?HO~T~~b~ETHER.. . ...... 

BDL 
3~6 
BDL 
4.4 

Page 

Det. l1m1t Units 

0 ~ 005.:· _rn.g(kg:·:··.·::·:·:::-·: 0. oos ... · mg/kg :-::::-.:::-::::-: 
...... 0.005. _mg/kg ......... . ::::·.::·: .. : ... o ~oo5::: ·mg/kg::::::::::_:::::-:::::: 

0.005 mg/kg 
. ··.o; oos:· · iiig/kg::::;::::::::·:::::::·:. 

. ... :·. 0.001_ mg/kg-::::_:::·:>·:·::·· . ... ·· . 0.001. mg/kg ........ . 
0.001 mg/kg 
o. oo 1 . ·mg/kg\\··<:·:. ·. 
0.001 mg/kg ... 

· o.oor·. ing/kg 
0.001 mg/kg 
0 001:·:· ·m' .. g/kg· ::-::::·:·.;.-::-.-·:·:· . . ·;:::. ·.·.: · . 

. .. . 0.001_ rng/k.Q::-·:.:·· ... 
··· .. ·. ·0. 001 .. mg/kg·..:o:; .. ::·· 

0.001 mg/kg 
·.: ·. o~oo1:· -ing/kg::·::::::::·::·::· 

. ... 0. 001:_. mg/kg_:: : .. :: 
. . 0.001. mg/kg·.· .. · ..... · 

0.001 mg/kg· 
. o. oor· mg/kg ·: 
o. 001 m.g/kg .. 

· O.OOL mg/kg.:: . 
O.OOI mg/kg 

·· . o. 001 ·: :·mg/kg{::::::::::::=:::}: 

· ... ~~~~~-. -~~y~~:::-::·::.:::::::::· 
0.001 mg/kg 
·o.oos m k 

. . . '_,·:: : ',:::_::,· . 

Test: PZ36.4.o· .... ·:" :· .. ::i 

Det. limit Units 
Grams 

···· mL::·:_:;::.::::":::··.:-:::·:.: 

·Test: 0505;3~0. 

Oet. limit Units 
0.33 mg/kg 
3 .;"3 · ·mg/kg·::: .... 

. 3.3 mg/kg . 

. 0. 33 : . rilg/kg\. ·:::: 
0.33 mg/kg 
0.33 :mg/kg.:·:: 
0.33 mg/~9 .. 

· 0.33: m k 
2 (continued on next page) 



HERITAGE LABORATORIES, INC. 

' Parameter Result 
: CHRYSENE 5. 5 

DIBENZ(A,H)ANTHRACENE.:-::.: .. -:0: ... :. . .::-::·.:- :::::.:.: :-: ·:·: ..... :.:·: BDL..::.:: ·. 

• / ~~g~~n~-~-~j ~tb).PYRENE/{;}·:.::::·:·.::: :.:·::::::·:.:.:::::::\::::::;_:::::::::::·:·:.:.:::/}}:?.:::· :: · -:b·-~-~~ ·.::::::·::: ... ::-:·:::/:::\::.:.) :... .. .. 
. : NAPHTHALENE BDL 

: PHENANTHRENE:/:{:::_:::::;::::::})(:::::}\·.:::;::::::::. . · .... · .. * ::36 · 
. 4-CHLOR0-3-METHYLPHENOL BDL 

2 ~tHLOROPHENOi:)::::;::.::::::::::::::::::::·:::}.:::::::::::::. BDL :::.: .. · · · ..... ·· . 
2,4-DIMETHYLPHENOL BDL 
2, 4 ~DINITROPHENOl?:::::}:::·::::::::::.:;:::::::·::>;::·::: .. : :.::<::: .:::::::.:.:::;::-: ::: :::_::;-:::: ::· BOt::;:.··::.<. . ..... 

: ~~~lSrtlh.e~grn;:~gh.:::.:::-·::::::}:::::.::::::·. :: : ... :·:· . .. . .. . :~b:<:::.::: ;.:: .. :: ·. ·: -.::. : 
. TETRACHLOROPHENOL BDL 
2;4~5:-TRICHLOROPHENOC:::\::·:·:·::' · · BDl . :: · · · · 

2-~~~~-~::~~F~h.P.~P.~~:E.~g~.:-::· . .:. .. BDL . :;.::·: ... :.:·:: .. ::.::: : .. :::.:::::; ... ·;···· ... ·.·:.·.:.::.::.:· .:. ·. . ..... . 
SURROGATE RECOVERY 
. ~. . .. . ... ··:. : . ·:: .. ·.-.·:: ·:.: ·.:: ..... ···. . . . . . . . . . -----~ ~:-~-- ~-:- :.::: ~:~·:~·:~··-:-:~·~-: ~------- ~-:"-- ---- -·--- ---- ~-------. 

2-FLUOROPHENOL 38 
PHENOL~D5··.\.:·::::".;;::x:::.:. ··:·:<·:·: :. : __ : ::.. · · · 54·. 
NITROBENZENE-OS 66 

: 2~FLUOROBIPHENYL·:: .. ·::-:: . .- .> ·.: 90 .. · · 
I 2,4,6-TRIBROMOPHENOL 93 

TERPHENYL;;;Dl4 ·:::: :··: · :·... ·.:.::::::.::-:-:: :}::::::::. ·**:-:13.9::-::::.· .. . 
Note: * - Result taken from 1:10 dilution (GB3444.c) Run on 12/29/92 

** - Recovery 85% in dilution 

el:* See Note for Parameter 
See Note for Parameter 
Below Detection Limit 

Sample Corrments 

• 

I BDL 
I 

Sample chain of custody number 16791. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab . 

Qua 1 i ty Assurance Officer: ___;;ck~~.::..::..L..LL>~~....:..fYD..L.L..o~Y?~·Ja.....u:~=.!-L.J~n~---

Lab Sample ID: 8118588 
Det. Limit Units 

0.33 _mg/kg: .. : .: . 
0.33. mg/kg:·:·:::·:···:·:·::· .. 

. .·. ~ .3. _mg/k.9.::-·:. :··.:.
·:- ·: 0. 33 . mg/kg:::: .. : .. ·. : 

0.33 mg/kg 
.. . .·. :-:··:-· .. ·.:"3 .-3.. irig/kg::::::::)::::::::::. 
. .. . . 0.33 mg/k9 .... . 
:·.: .- ·: .. :· · · 0 ~-33 :: mg/k~f:·: : ... ::::::::::. 

0.33 mg/kg 
· ·. 1 .-6·: m·g;k·g:::::::::_. 
: ·. ··. . : -. ·:.· . 

.:-: :: .:.::·o~3~·-: :~~~~~ .. ::::::.:· 
. 0.33_ !119/kg_. ·.·.·: . 

.. · 0.33·:· ·mg/kg::·::·:··::::::::::> . 
. 0.33 ~g/~9 .. 

·-.:·: . .-:-:.::-_·.-.... :-:::-:-·-·.·; ... 

% Rec 
·%·:::Rt:k:.::: .. ·:::· 
% Rec 

.. :%·Rec--::·::::<·:. 
% Rec 

· ··· · .. %·::Rec::· .... : : 
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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, St 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: SS-8 
LOG #: 10789 

Received 

15-DEC-92 
Complete 

04-JAN-93 
Printed 

05-JAN-93 

Bt 11 To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Descrtptton 

I Project lab ID 

2024 Bll8673 
PO Number 

530-06-506 
Sampled 

14-DEC-92 07:30 

FAA'iOR·:JCP.·,·:·ACID. DIGESTION ·.of ·.S/S/S: SAMPLES SW846-3050 '...:'. :· . 
Ana,Ystd-1/.KRASKA:: ·:·.<,:>=::·:;·.;:::: .. : .. Analysis Date: .15-DEC-92 ·. · · ·:·. ;" .. · ·:.·:: .:·=·· <· :., . 

.: ... ;: ·-:··· :; ; . . -: ··=:: ;..: ::. ;. :- :·· ~::-::::.::::: : ::: .. :.:.:. ; •': : .... ·' 

. , ·' ,):r:' =:.= :-fest: Pt29:7: ci·')::~::,{·:::::,f.i;.,, \:::/, 
Parameter 

INITIAL WEIGHT OR VOLUME 
F I NA·L·:·. WE I GHT ._:·OR ... VOLUME--:-::·.:,.__ ····· ·· · ··· 

Parameter 
COPPER 

GFAA:::ACIDiDIGESTION ··OF.·'·S/S/S.SAHPLES SW846-3050 '· 
AnalYst: H; . .::KRASKA· · ... ,:,, .:__:~~{ ... Analysf$·: Date~· -15-DEC-92 , :. :·,' 

Parameter 
INITIAL WEIGHT OR VOLUME 
F t NAl·. WE I GHr::·orf· VOLUME·: .. 

2.14 
so::· .. 

1.9 

: 

.. :: :·.:=- . 

2.06 
50. 

AR~E~~-C ;~fA·~~~/~W84~~7060 ·::··:·.:..-i/ · .: . ·=- . ---<·/.> .. ..· 
Analyst:· H •. :KRASKA. · · · :· . ., · .. :Analysts Datei :te-DEC-92 ·Instrument:· GFAA 
Prep: .. GFM 'ACID DIGESTION OF S/S/S SAMPLES SIJB46-'305D Pl30. 7 .D 

Parameter 
ARSENIC BDL 

Result 

Result 

: 

Result 

Result 

Det. lfmtt Untts 
Grams 
mL::::·::\::::.::::::·::·:·:< 

· Test: HllO .• 'i.o · 

.. ::=·: .·· 

. ,,.·,:::::::·Test:Htl2~t 
·:·.·. ·.·.· ,·· 

: ;.· .. 

Det. llmtt 
0.75 

: .. 
:_.,-::;}.: : ·: : . 

.. 

, .: .. rest':·'· Pi3o. 1 .o : ;.;::,:· ... ,·:',· 

Det. limit Untts 
Grams 
Tiil . 

. . 
.. .. 

·,··. ···:· 

Test: Hl03;2;0 

Page 1 (continued on next page) 



, I HERITAGE lABORATORIES, INC. Lab Sample ID: 8118673 

L;!~ys~~-~:--~~~~~:~.?~~.1 .. :·:·.:><~~~;-~:,~~-: 6-~~~·;:··'1'8~ort~~z•. :-i~~-t~-~nt: •GFAA . . . · .· . ..,.· •• ···' __ -.•,._•-·_.,:.,._: •.• _::•-'_-_,._·.·_ .• _:_ ••. ·.·_--.: ••• : .... _.·.·.•_.;:_:_:_,·_-·.·_:_r_·_.·· •. :,e_·_.·.· .. _.·,··:s···.··_t_·.-_· .• :, .. _·:_ .•. •.· ... ·.~-· •. ·_·.·.·_ .. ··t_,··_.-.•• ·.-_·_·.1_-.-_-_·.·.·6_:_.·.: •. ·_·-,.·.·.·.~.·.:.:_.-.z.:_.• __ • •. ·.·_.·.·:_.··_o_·_·.::_._ .• :_: __ ._._·_.·_::_•.: •. :.· __ .:·,;_.·._.•_.i_ •. · __ :_•.•_ .. ·_:_._··· .• •.;,: __ .. :.•_._·.·.· __ :·:.: •.. _:_ .. ;:--·.:·:_: __ .•.. :.·.:_:_.:.· .•. :_ .. ~ •• _:·· .• __ .; __ .·.-.·:··.-.·· .. ·-··.·.·_ . . Pr~il: ':GFM Jicl6 .••oi6E:s·tiiilf:ot':sis/S:::sAJ.illlrs'·'sva46.:3osii".Pf3o·:7;o··:: •. :•· ::. ·>:r>;:::>c•:.' ·::··\._,,.:,; · .. . . · 
Parameter I Result I Det. Limit I Units 

• r.L?E7AD~~~~--~--~~~~~~------~2~-~3------------~--~1~.2~m~~Q~I,L=kgL-~ Note: Analysis performed by 3 point MSA 

• 

Parameter 

DICHLOROD~FLU9_R.OM~T~AN~ ..... · .... ·.· .... 
CHLOROMETHANE::-:::-::·.::· .. :::··::: ..... ::::::::••:-:::::·:·:::::::·::·:: :· -:• ··:.::::<::•::::- ·.-
VINYL CHLORIDE 
BROMOMETHANE{{:•;:::•:-X.:::•:::.:-:::::::::::•::::-:;:::·-:::•:··:··:·. 
CHLOROETHANE 
TR I CHLOROFlliOROMEtHANE::•.::. . 
1,1-DICHLOROETHENE 
DICHLOROMETHANE>.(METHVLENE-:CHLORIDE) ·. 
TRANS-1,2-DICHLOROETHENE 
1, r:.:otCHLD.ROETHANE:: . ··::·· 
CHLOROFORM 
1 ~ l;T;::TRICHlOROETHANr:-:·:::< . · · 
CARBON TETRACHLORIDE 
BENZENE···:· ..-:;:_:-••:::. ::.--.:-:::.::._.::_:·: •• :-.:·::.: 
1,2-DICHLOROETHANE 
TRICHLOROETHENE::.· .-:·· .' .: 
1,2-DICHLOROPROPANE 
BROt-10DICHLOR0METHANE:.: ·:·· . .. 
CIS-1,3-DICHLOROPROPENE 
TOLUENE :- ... · .. 
1,1,2-TRICHLOROETHANE 
DIBROMOCHLOROMETHANE. 
CHLOROBENZENE 
ETHYLBENZENE · · ·· 
M/P::XYLENE __ 
O;. XYlENE<::·:;:: .. :.:· 
1,1,2,2-TETRACHLOROETHANE 
METHYL~ T ~BUTYL:• ETHER< (MTBE). 
2-CHLOROETHYLVINYLETHER 
1 2-DIBROMOET~ANE. EDB · 

Result 
BDL_ .... 

-BDL:::::•: :· . ·: ..... . 
BDL ·: ..... ··• •sou:::-•.:.• ... .:' .......... ·•· ...... ·•· •. _ ... · 
BDL 
BDL.:-.-::·.···:· 
BDL 
-Jr.:o·~oo7·•· 

BDk .. 
BDL·. · 
BDL 
soL·•••· 
BDL 
· BDL:i:::..::·-:.-:::.: .. :•.:::.-: ...... . 
BDL 
Bot•· 
BDL. 

.... BDL ··. 
BDL 
80[:.-· ... 
BDL 

.. .BDL. ..... · 
BDL 

... BDL .. ·. 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Note: * - Also found in the blank at 0.006 ppm. 

GC/MS'SONICATION.'EXTRACTION -FOR ORGANICS ·sW846-3550 · :· ' .. ··· ·· 
Analyst: S. WILLIAMS ..... · ' ... , .Analysis ·Date: "16-DEC-92 

Parameter Result 
INITIAL WEIGHT OR VOLUME 30.32 
F.INAL VOLUME. 1.0. 

Det. Limit Units 

·. ·a0 ~ o0o05s.. m"1·g9;1 k~·g9·•·• .. :-.:::-:-:-:-:-:: . .: . . -.. :-.:: .. :·:·:·::-::-: 

0 .oos .. _mg/~9-::·i:·:·"·:-.. :-:-: 
0.005 mg/kg ...... :.::-:-:-:;-:.-
0.005_ mg/k9 .......... .. ... o .. ·oo5·.-. .-·m· g·/kg· · ........................ .. 

. . ·: : . .·:·:·:·:·:·:·:·:·.-.-:·:·:·: 

........ :g:gg~:;:: :-~~?.~~\'://::~:::::.:::: 
_ 0.001 mg/kg .. ___ . 

·: • o. oo r· ing/k~(:•::·•.:::.::•<•?:• 
0.001 mg/kg 

.. 0 001··: m· g·/kg·•·•:·::::_.-::_.:·:_. . . :·:::.·.;:;···:. 

0.001 mg/~9.... _ 
0 -oat•· .. mg .. /kg··_ ................... .. . . ·:·:·: ··:·.·: 

0.001 mg/kg 
o. 001·· mg/kg·:.:::•>•::.:•:i.•:: 
0.001 mg/kg __ ... 
0 001. · 'm·g;· kg·· .. ·.-.: . .-.::-.:-:··:'· . . . :;:::· ......... . 
0.001 mg/kg 
·0~001. ing/kg•...: 

. 0.001_ mg/kg ..... . 
0.001 mg/kg·••: . .:::::::· 
0.001 mg/kg 
0.001 mg/kg 
0.001 mg/kg 
o.oor•: nig/kg 
0.001 mg/kg 

·• . · 0.005. mg/kg::;:::· 
_ 0.001 mg/kg ..... 
· 0. 005 m · k ::·:· :·-:.::::::::· 

' •.. . . .. ... '·>· .... :·,'· '.';:::/: 
. Test: P23S;4~o . .. :, _:·_,;:\<·}•;: 
Det. Limit Units 

Grams 
mL·: · : .. . . 

s;~~;x~.;~yR~~~t~-~:~:e,~.!~:~,.:;::~~~;;rsN.:a~!~~lo~;!~ .. :.~~f~~~)G~;H~S!~;.S.2JQ · · -.... · :._·:_:_,_:·.,·_:_._l_-_-_:_:_,_:,._'_·:_·r _ _._. __ e_.-.s_···t··-~-· 'o_·.··-.5···_-.o,.'-~,·,,:_·.·_,:_ ... :_·,·.~-·.:·_·,_-'_._·.·_·_o_:._:·._::'.,!:_:._i·.',:_·:.~_:.:·_:.,:_ ...... _·,·.·.:l_'_.~.:•_:_._·,:_:_.~,::_: .... :.·· .. _-~·,·:_::_:_·,;,·_·.:_::,-·.:_:·_r_:·_,il!.· 
'Prep :• •GC/MS ,:so·N I CATi ort'EifR'Acr'i iJN FOR ·'oRGANics ' S\184 6-3550 P23 6:4. 0 . . . . . . 

ACENAPHTHENE 
ANTHRACENE.:. 

• 

BENZ(A)ANTHRACENE 
BENZO (A) PYRENE · ·· 

Parameter 
1.0 
BOt· 
BDL 
BDL:. 

Result 

Page 

Det. Limit Units 

0.33 mg/k9 ......... .. 
0.33 mg/kg.-:··::::::::.;:::: 
0. 33 m~~~9 .. : ·.::::-:-.... : 

.· 0. 33 ·mg, kg·-:··:·:·:-::: 
2 (continued on next page) 



HERITAGE LABORATORIES, INC. 

... .. " 

SURROGATE RECOVERY 

2-FL~Q~OPHENP~ , . 
PHENOL~DS::::-:>::··.···:···: ·. · · ... ·· · · · 
NITROBENZENE-OS 
2-FLUOROBIPHENYL .... · ... · .. · .. · 
2,4,6-TRIBROMOPHENOL 
TERPHENYL::014 ·:: ·.: . . .. 

See Note for Parameter 
Below Detection Limit 

25 
... :~:: ::·.:.:.::-::·:-:::t ::::{:.:::·:·: :.: -:: ... --::.> :: ::: .. ::::_:::.:::.:::-:::.::::::::: :: .... :· 2 7· ::~.::-::_:::-:::: ::<{:::·: .. :-:\ . . . . . . ... 

35 
49. 
36 

· : ... :::·:_..: .. :: . ·.:.::::· ::·::-: .. ::·': .. -: ·sf<-··:.:: .. ··· 

Sample C0111nents 

Sample chain of custody number 11110. 

This Certificate sha71 not be reproduced, except in fu77, 
without the written approval of the Jab • 

• Qua 1 ity Assurance Officer: ---=Dh&~"""'"~..;....;....;.....;;....;;...;_;_II\-=---.Jffi)'-"-L..L.:.0._. ~JQ.£.-'CVYYn{,='"'-'-'=Y\--=-----

Lab Sample ID: 8118673 
Det. Limit Units 

0.33 mg/kg 
.. . . :. o·; 33·. mg/kg 

. 0.33. mg/K9 ......... . 
:·. . 0 ~ 3 3: :riig/ kg:::·::::::·::::::.-.::::: 

0.33 mg/kg 
. . .: 0 ~ 33. ·: irig/ kg}:::::::::·:::::::.:·:.:: 

0. 33 ... mg/k9 .................. . 
. . ·. · 0. 33·· .. mg/kg:: .. :-::::·:·:·-::·:·:: 

..... 0 ~ 33 ... -~g/~9:::·-:. ·:·::·-:::-: . . .. o. 33. .mg/k9:·:·:-:::-.. ::·-::-:· 
. 0. 33.. mg/~9 ..................... . 

· · 0. 33:- :mg/kg:::::·:·'·:::.:::·:.-:. 
0.33 mg/kg 

.... :o ~·33·::: :iiig/k~J:::::::::-::::::::::;:: 

o.33. rng/k9 .......... · 
· 0 33.. · ·mg/kg·:-.. :·.-:·:·:-.... · ... :·:·. . . : . ·::::.: :::.::. 

0.33 mg/kg · .··o 33 ... -"mg/'~g· '.:-.. : ...... : .... ,,: .. . " :-:·.-:·: ··:·:-:.-:-:-: 

0.3~ mg/~g. . . 
.. . . .. 

,"' · ...... · .. ... ,.:::::· .. ... . 

% Rec 
... ::· ·% ::Rec:::::::::::::::::.::·::: 

% Rec 
. % .. Rec ::::.-.. :···<· ·: 

% Rec . 
% Rec::.. · 

Page 3 (last page) 



• 
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 

-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 

FAA·:·oR•f:JCP.•':ACID.''DIGESTION:··or:=SJS/S'•:·sAMPLES·'•SW846;;;3050)>:::"!''(:( '·, · 
Ana 1 yst:" .H. : KRASK.(:.: :.•:. •, /(_;·:::.:::::•=\•::::•Ana 1 ys Is ·:Date :· .. = .. 15-DEC-92:··••·: '':,:: ·: .,. . . . : . . . . 

-....... :-

Parameter Result 
INITIAL WEIGHT OR VOLUME 2.02 
FINAL·- WEIGHr·:.:oR ··-vo·LUME·:.::::-.::· ·.-..................... ·. · ·· 50. · . .-·.. . ... :·:•: .. 

Project I lab ID 
2024 Bl18675 

PO Humber 
530-06-506 

Sampled 
14-DEC-92 09:45 

Det. Limit Units 
Grams 
mt::·>-·:·:::::·/• ......... :····: 

CHROMIUM . FAA : SW84 6 +7190:. :.:,:=:::,:t?:;:·:.:. ·:,,•,):t!::;{:,(=}\( .. ,:•.}6 ,,:=;-•:: :... •. =-: :.:-·:::;• ;:\ ·-' · . ·'·· . . . . . . .· . -~ . : . . . : : ; .::. . : . . .= : . · .. ··. · ... 

· ·. :. ·T.est .· ··HI.lO. ··.·1·· ·' •• :o· :':•:/ ?'::;::: :· •··· ··:: ... ::· .··.::·· Analyst: L.·.:sURRATT .. · ':· .· · •Analysls.Date·:·:t7..:DEC~92·. ··Instrument: FAA ·.·· · 

• 
_P_r....;ep_:_F_AA_OR_I C_P_A_Cl_D_D_I_GE_ST_I_ON_·_OF-' .. _SI_SI_S.:-. S...;.AH....;. p __ L_Es_·,' S--'IJ-84_6_~3_0_50.;..;..·: P_l_29_.-,7 ,_o_. ;:=_\ ·-'-,:;=·.;,;,..'·· ~-·' -------.--..;__----,-;:.;;._~;,;,..:...:...--l 

Pa rameter Resu 1 ~ 

• 

CHROMIUM 

COPPER· FAA·::SW846.;;7210'':'f='.:=·:··,,: ·.;=, ... ·· · · · . . : · · ·' 
·Analyst: .L;··suRRATT::=:= .. '• =::-::=::<·:• :':An.alysls =Dat~}:'·i7~DEC-~~· ·::: I·n~t~Jment/.FAP.. 
·.Prep:. FAA cit :fcp'=AiiD ·o·r6E:srloN :or:s/sis· SAMPLEs sua45.:.3o5o PI29 .7;o· 

Parameter 
COPPER 3.9 

LEAD. FAA SW846:..7420 ': · 
Analyst:. L. 'SURRATT . :> '=Analysis:D~te:.·:li~DEC-92 Instri.lment: .. FAA · 
Prep:·'FAA· OR :"Icp::Acti:rDiGESTION oF 'S/S/S'SAMPLES sua46'-305o· Pl29.7 :·o: · · : __ · .. 

Parameter 
LEAD 6.2 

GFAA ACID DIGESTION ··oF .. S/S/S -SAMPLES SW846.;.3050 
Analyst: H. KRASKA Analysis Date: 15-DEC-92 

Parameter. 
INITIAL WEIGHT OR VOLUME 2.08 
FINAL.·WEIGHT·:oR VOLUME .. .. 50 

Result 

Result 

Test= Pl3~,;7 :·a.:::_ ..... •n"::;-::·:·:.·:::,;·,;·. 

Result Det. Limit Units 
Grams 

.. .. .·:::.:·:·:;: ··mL·-:::::·:::::•::•:·:··:·:::-::•:: 

Page 1 (continued on next page) 



I I HERITAGE LABORATORIES, INC. 
ARSENIC GFAA ·SW846;.;7060 ·. ·( :'::"::',:: ·:: .. . . . . .. ·.· . . . 
}.nalyst: H>: !(RASKA':'. •,:;_, , ':tii'Anal}sis· 6ate(u3~oEc-92 :·:Instrument: GFAA . · 

f>re·p: GFA.A' ft.c'io ·rirdEsrio·N :ar:':'sisis':s.&;i.lf>Lis<s\184s.:3o5o pi30;f; o · , : •· · · 

Parameter Result 

· .. ~-

Lab Sample ID: 8118675 

<· .. 
;:·:;· 

~~A~R~SE~N~I~C------------------------------~=-------------~--~~~~~~ 

~ 

r 

·"::fa~:~1~·~T:5fl·~~~~,_ .. ,:~~ .. g~,~~ .. ~-,~~:~.~~~TJa~f.J::·:,9~~~~!~~:'mrtr~ln~~-'~67fr~~~~o~~46.~-~-~~,,}:.,:._;_)·:·:::::·:::.:_ .. :::j'~~i:;:.,:·6:i~:i:.~,i:·;:,~::_::;-::·_.:::;::: .. '·:::.:;.:.":.:::.:;:::.·:i,::,·. 
Parameter 

DICHLORODIFLUOROMETHANE 
CHLOROMETHANE::::;:::.:;:::.:·::::::::::::::::·.:::.::::::::::::::·.<:":':::::::-:::·:::::<:::::::-::·::·:·::::::::::::· :· 
VINYL CHLORIDE 
BROMOMETHANE:·:::::::::::::·::·::::: '::·::: 
CHLOROETHANE 
TRI CHLOROFtUOROMETHANE->-\ ::_. :·:::. . .. 
1,1-DICHLOROETHENE 

·DICHLOROMETHANE':·:::'(METHYLENE:::·tHLORIDE)·:. 
TRANS-1,2-DICHLOROETHENE 
l~Ol.;;D I CHtOROETHANE?::::::.::::::::·:.:o:·.:: ·. 
CHLOROFORM 
1 ;1·~·i ~TifiCHLOROETHANt ·::: . 
CARBON TETRACHLORIDE 
BENZENE.·:·:_:·· ... : .. > ...... 

Result 
BDL 

:.:sou:::·\.::::::::::·.·:_.:_-·: .. · 
BDL 

·· ·· .·. ·sou:::::·.<:······ 

. . . . 

BDL 
··soc-::·_::.·.· 
SOL 

· .* :.o~··ooa ··· 
BDL 
BDL····· 
SOL 
·sot<·· 
BDL 
BDL 
SOL 1,2-DICHLOROETHANE 

TRICHi.OROETHENF. ·:·: : :: · 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE ::. :· .. : · 
CIS-1,3:DIC~LO~OP~OPENE 

· ··· ··· · · ·· ·· ._.··:.:.-:.:-:-:_._.::.:·:-..·:· .:::-· . .. BDl:::.:. 

TOLUENE.: :·· .. ·· :::::::::-::: · 
1,1,2-TRICHLOROETHANE 
DIBROMOCHLOROMETHANE: . 
CHLOROBENZENE 
ETHYLBENZEN"E· ... : ·: 
M/P-XYLENE 
0-XYLENf<:.· ·:: :.:·_.\ . . .. · ... , 
1,1,2,2-TETRACHLOROETHANE 
METHYL.;T -BUTYl· ETHER. (MTBE) 
2-CHLOROETHYLVINYLETHER 
1 2-DIBROMOETHANE~ EDB 

BDL 
BDL· 
BDL 

.·sot· ........ 
BDL 

··· · ··· · ·· · .. ·: ·soL·::· 
BDL 
·BDL. 
BDL 
·soL····· 
SOL 
BDL 
BDL 
BDL 

Note: * - Also found in the blank at 0.006 ppm 

GC/MS :_SON,ICATIO~.~EXTRACTION. FoR··oRGANICS. SW846..;3550, .. '·. 
Analyst: S. WILLIAMS ••·· · .· •• Analysis Date:· 16-DEC-92 . . 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL VOLUME · 

30.12 
1.0 

Result 

SEMI~VOLATILE ORGANICS (BASE/NEUTRAL/ACID FRACTIONS) SW846-8270 
.Analyst; ~;';'ROBERTS.:·. :: ..=.· :. Analysis Date: 29-DEC-92 .. Instrument: GC/MS SVOA · · 
· Prep:· GC/Hs··soNiCATION EXTRACTION .FOR _ORGANICS S\1846-3550 P236.4.0 

Parameter Result 

Det. Limit Units 
0.005 m9/k9 

.··.···a. oos:· .. mg/kg}::·;::. :::: .. · 
..... 0. 005 mg/k9.. ... .. 

.. -.·o·~oos. ing/kg:::::::: :•·: · 

-:·. ·: ::· o.oos. __ 1119/1<9:.::.· ·. 
· :······· 0.005: .mg/1<9:·:-::::: : . 

. .. . 0. 001 . m9/~9 ..... . 
·•. ·;:- :: 0 ~ 00 L ing/1<9:::::::::): >: 

0.001 mg/kg 
::::: :· ·. ::: .. o. oo r:. mg/k9·-::(::. 

. 0.001 m9/~9 ....... . 
... 0. 001: ::rilg/k~r;·::··:: ::.::: 

0.001 mg/k9 
0. OOL ·iri9/l<g:}.:: ... 
0. 001 m9/k9 . 
o. 00 1-:· · ·mg/k9:•:> . 
0.001 m9/k9 

: o~·oor mg/k9:}:::: . 
0. 001 m9/~9 .. . .. 

.. O.OOF rilg/k9::::· .: .. ::. 
0. 001 m9/k9 
O~OOF :·mgjkg<:::? 
0.001 mg/k9 ... 
o.oor m9/k~f·· -::: .. ::-:· 
0.001 m9/k9 
o.oo1 mg/k9.:.::: ... 
0.001 m9/k9.. . .. 
0. 005· m9/kg ::· :.· .•:.·: 
0.001 mg/kg 
0. 005 ni . k. :; 

Det. limit Units 
Grams 
riil ·-: 

·.· . . T_est:. o5os;3_;0,,i'\::,:O::·:·,: : / ::·· .. · 
.·: .. : .... :::····::·.·::·.·:::.::: .. 

Det. limit Units 
ACENAPHTHENE BDL 0. 33 m9/~9 ...... . 
ANTHRACENE . BDL .. . 0~33 .. irig/kg · .... ·.- .. :.·. 
BENZ(A)ANTHRACENE 0. 73 0.33 .m9/kg .· .·.···.·. 
BENZO(A)PYRENE· 0.68 0.33 m9/k9.·.:·.::::··> 
BENZO(B)FLUORANTHENE 1 8 0.33 m9/k9 

~~B~E~NZ~O~ii~Kl~F~LU~O=RA=N~T=HE=N=E--------------------~B=D=L----~--~~~~~0~.~33~m~iq~j/~lkq~-~-~~-~~~
Page 2 (cont1nued on next page) 



I I HERITAGE LABORATORIES, INC. 
Result 

BDL 
.sov::::::::-:-: ..... ;. 
Oo92 
·soU::::/::::::_:-::.· 
1.3 · · . · o ~ 68-::._:::::::i::-_:·-:-_: ·:: 
BDL 

--::··:::: ·am:::::::::::::::::-... 

0 . . . . .. . . 
SURROGATE RECOVERY 

. .. ·. :. . ..... - . - . . 

------------------~-----------------------------. . .. . 
2-FLUOROPHENOL 
PHENOL~D5 ::_:_·:- - . ::·.: ·: .... :·. 

NITROBENZENE-OS 
. 2 ..::F[tiO.RbBtPHENYL:::}:\::::-:_.:._::::.-::;.::::-:-<: _ .. 
2, 4, 6-TRIBROM~P.H_~~-~~ _ 
TERPHENYL-014 -.- . .-_.: :--:. ·.::-

. . . ....... 

Sample Conrnents 

BDL 
:sou:::·:::-::·:::.: 
BDL 
80[:::-:::·--::::.·:-.-. _.:· 
BDL 
sou.:.::\:::·::·::::::-:-_::: .. :::,--_- .. 
BDL 

.BDL.\-/::::_:::;::_::;-:-::·::··::::_::::·.: 
BDL 

66 
78 ::-_:_:: ·_.· .. _ . 
99 

'102:·::::-:::::>:::::::;:-:::::.::-:: .... 
62 
83 •. 

* See Note for Parameter 
.BDL Below Detection Limit 

• 

Sample chain of custody number 17170. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the Jab . 

Qua 1 ity Assurance Officer: ~ch~RhnM~.L..IQ£lUU='lo...-..:.()')')e>....IL...!..=· ~:JQ:.._L.:~=~~""-=-----

Lab Sample ID: 8118675 
Det. Limit Units 

0.33 mg/kg 
--o-~·33: ·mg/kg·-:::;::::::':::::::::::::: 

· ·a0 ~3333 ··mmgg_//k~g9.·:-:-:-:-:-:-:.-:-:-:-:-:-:-: 
. . .. :-:-:-:-::--:-:-::-:-:. 

0.33 mg/kg 
. .-.-::.-:·::_:_::::.- ::::-·o·-~-330::- : mg/kg;:::::;::::::::::::::;::\ 

. :-· .. 00: 3333--: :·_mmgg//kkg9.·:-:-::-:-:- :-:-:-:-::.-
_.... .- : . :.:-::-:-:-. ·:·\·:-:-:-. 

0.33 mg/kg 
-:·::: o 0 33 :_ ·mg/kg:::::::::::;::;:::;::;:::: 

_ . .. _ oo33 ... _ .rn9.!~9.-...... -.-.-..... ---- · · -- · · I --6-- ·mg/kg --- -...... .. ·:. ·. : .. · .. - . · .. :: . . ·: . -:-:-:-:-: . .-.:-:-:-:-: 

1o6 mg/kg 
._:· :·o ;·33·:: :.-riig/k90::i::.::::·::::_::::::.: 

__ 0.3~ mg/~g _____ ..... 
: . .- .. 0 : 33::_- :- ing/kg-:::;::::_.:::::::;::::·:: 

Oo33 mg/K9. 

% Rec 
.... %·Rec:;::-:::_:: 

% Rec 
. __ :%::ReC::}::::'::::::::: 

% Rec 
· ·- -.. :::·.: .... ::.: -%-··:Red:::.--:·.:.::_ 

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 S447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: SS-11 
LOG #: 10792 

Received 
1S-DEC-92 

Complete 
30-DEC-92 

Printed 
05-JAN-93 

8111 To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX S447 
SPARTANBURG, SC 29304 

Sample Description 

FAA .:oR)JCP/:'1\~ID·'':DIGESl;JON'':'OF(S/S/S'JSAHPLES ·SW846;;;'3050':: , , . 
Analyst:=: 1-!~:'=KitAsRA')::=r.=:' :':='/')/'!=: Anaiysis:oatei/15-oEc~sz ::.-·;:: , .. · ··,.:: .>t'i · ·· :. 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL WEIGHT OR ·voLUME. · :·:.:;::.:.:< ·.·. · · 

2.29 
so::· 

CHROHIUH.·.1FAJ\=:''SW84~·~7.19Q:·: ,;)/:::;=,=,,:., .. ,=':::,:)(.1\::=:[)::;:/:: .. ·'.:::.:::=\'{}':/:( ·==';)'f.,:;lt:t:¥:i'.·· 
Analyst: L SURRATT.-.: ·· . · ,::'' AiialYsfS Date·:···u:..oEc:..sz .=:··lristrumeiit~:.FM\ :: 

Result 

Project I Lab ID 
2024 Bll8676 

PO Number 
S30-06-S06 

Sampled 
14-DEC-92 10:30 

Det. Limit Units 
Grams 

.. nil· .: ·:·-:· .· ··::· 

___ P_r~ep_:_F_AA_·_OR_:_IC_P_.~_c_ID~D-I_GE_ST_p:-~-am-~~~-~~S/_S_S_AA_P_L_ES~~S_W_84_6_~3_os_o_P_1_2s~;7~,_o~(~ji~<-·~~----~---,,-----~~~~~~~ 

r' 

• 

CHROMIUM 

COPPERtFAA'='SW846;:;7210\',(:·· \>.:. :=.·, ···:: ·=~':;: . :·=:· 
Analyst f··U'SURRATT :·:''·:.:·'.;::··=::',?::·':;·:=,: Analysfs =Date:l7~DEC-92 Instrument:. FAA 
Prep: FAA\·oR ICP AC:fo: DIGEsTioN OF .ststs SAAPLES SW846-305o Pl29:7 .o - ··,. 

Parameter 
COPPER 

GFAA ACID 'DIGESTJON·OJ~:·:,S/S/S ·.SAMPLES SW846-30SO 
Analystf.H,,KRAS)(A= ·:,,:=,,-:;>=Ana·lysis Date: 15-DEC-92 ·. ·. ··· 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL ·wEIGHT :·oR ·VOLUME· ...... 

ARSENIC 'GFAA.'''SW846:.:7060 ..... 

1.0 

- .. ::: 

2.00 
so-

Analyst:· tf.·:KRASKA·' ·' ·- ·-·' · Analysis ·oate: '18-DEC-92 Instrument: GFAA 
Prep: GFAA ACID DIGESTION ·oF .S/S/S SAMPLES S\1846-3050 P130.7.0 

Parameter 
ARSENIC BDL 

Result 

. •; :·. 

Result 

•.···· 

Test: Hto3:·z.o· 

Result Det. Limit 
1.2 

Page 1 (continued on next page} 



: f HERITAGE LABORATORIES, INC. lab Sample ID: 8118676 
. .. · :-:·:. . . 

· .;~s'i·:::H'i'ls£o :.< :· · 

Parameter 

• 
LEAD 1.9 : ~N~o~t~e.-·~A~n~a1~y-s~is __ p_e_rf~o-r.-m-ed~b-y-3~p-o~in~t~MS~A~------~~------------~~--~~~~~--~ 

Parameter Result 

~~f~~g~~~A~-~~g~g~:~r~e~:%::_:::::: · ·.·.: ... ;::.::·<:·:::: .. : ..••.. ; .. : .• ~~b::::.=-=-··:•.•::==-·:-=· ... 
VINYL CHLORIDE BDL 
BROMOMETHANE::::::::·:::::·::::::::::::\::{:::::::::::::-:::::-=.:-=:·: .. :.: · · ·: ·· .·:::·: ··:. ·:: ·soc.:::::.:-::·.-:: .. ·:: .. :-=::.··:::::/:· : : __ 
CHLOROETHANE BDL 
TRICHLOROF[U()"R"OMETHANt::::::Y:::·::::· ···:· ... :. .. . : ... :< :·· __ .:. 'BDL):::-. .... : .. 
1,1-DICHLOROETHENE BDL 
DICHLOROMETHANE:}:'(METHYLENE.··cHLORIDE) ·· .* :o~·oot··· ::- . . . . 
TRANS -1 , ? -:0 I CHLOROETHENE BDL 
1 ,l~DlCHlOROETHANE:::: ·::::::·:::::·-.;:-::·:·: ·· . · . . .. .. . . . BDL?: 

I ' 

CHLOROFORM BDL 
1; 1,1 ~TRICHLOROETHANE:.:.:_.: ·· . . BDL · ... 
CARBON TETRACHLORIDE BDL 
BENZENE::::-:.::-::::-·: ... ::.:::::::: .. ::::_::..:: ·::: ·:::.. .. · ·· ... . .. . .. .. .. . .. BDL:::·: .. ::·: . .-: .. ::. -:·: .. . 
1,2-0ICHLOROETHANE BOL 
TRICHLOROETHENEi<::::::::-==:_.-::.-:·. ·· ... BDL· 
1,2-DICHLOROPROPANE BDL. 
BROMOOICHLOROMETHANE-:: ::: · .. . .. . . . BDL · ·· · · 
CIS-1,3-DICHLOROPROPENE BOL 

Det. Limit Units 
. 0. 005 ~9/k.9....... . 

.. . · · .0 ~0 005 · :·m9/kg·:.-::::: 0 ·: 

0.005 mg/kg 
0 

.... 

0

• .. o oo5·:: ·=-:m· ... 9/k·g·· : .... : .... · ·: :-. - ·:- . ·. : ::::::·- ·-.: .. 
0.005 !!19/k9.... .. 

o::: o~·oos:: :mg/k~f::::::-:::0 :::::::· 
0.001 m9/kg 

:-::: o~oor:: o·mg/k~f::::;.-::x .. .-::: 
0. 001 mg/k.g . 0 

··o.OOL: :·mg/kg:.::::: 
0.001 mg/kg 

0 
• : 

0

: •• 0.001:::0 jiig/kg::_::: 
... 0.00~. ITI9/kg_o ... ... _:· o. oor::: :·mg/k~f_::>: 

0.001 mg/kg 
. ·o.oor :mg/kg:::: .. 
. 0.001 mg/kg_ . 

. . · .. ·:. 0~001: ·mg/kgo:.o:::·· 
0.001 mg/kg 

• I~~~~~iRiC.HLOROETHANE .. 
00 

•• .. • .. 

0 

:~t::. 
0 I BROMOCHLOROMETHANE· : .... .. .. · · BOL · 

. o.ooro: ·mg/kg::: 
0.001 mg/k9 .. 
o.oor mg/kg: .. ·. 

CHLOROBENZENE BOL 
ETHYLBENZENE · .. ·. ... . . .· . . .. ... BOL... .. .. 
M/P-XYLENE BDL 
0-XYLENE . · : BDL. 
1,1,2,2-TETRACHLOROETHANE BDL 
METHYL~T~BUTVL 'ETHER.· (MTBE) ·· BDL. 
2-CHLOROETHVLVINYLETHER BDL 

I 0 1 2-DIBROMbETAANE-= EDB ·~-- BDL. 
Note: * - Also detected in the blank at 0.006 ppm. 

GC/MS ,:SONICATION EXTRACTION 'FOR ORGANICS SW846-3550 
'Analyst! ·:s;.:wiLUAHs:· . .:.: , •:. · :.}::··• Aria lysis Date: ·.16-DEC-92 

Parameter Result 
INITIAL WEIGHT OR VOLUME 30.13 
FINAL·:v()LUME- · :· · · ·: : .. :. 0 1.0 

0.001 m9/kg 
0.001 mg/kg :'.: 
0.001 m9/kg . 
0~001. m9/kg·: .. · .. 
0.001 mg/kg 

.· ·· 0. 005 mg/kg .:· :..:. .. 
0.001. 1119/kg .... o: oo5 ·m k ··:::·::_:·0

::::: 

.. ... ::··o· ,., .. 
oO 

Test: P236.4;D· ·· 
Det. Limit Units 

Grams 
0 0 

ml. .. ...... 

r =· 
5~~~;~?,1~!R~~~-~~~~~~::~g~~:-o ~~~~;!s~!~~}!o~;!~, -~~fJ!>~~ >Gc~H~8~~;8~70 ·' · ·. · · ·. . Test.::~~~:~~;,~;·:-·: 

0 

• 

Prep: .6cttis:··socmicArioN·~:,E:xTRAcTioN'FoR oRciAtircs ·'s\la4s:..3sso P236.4 :o ·. · 
Parameter 

ACENAPHTHENE 
. ANTHRACENE :. 0· .. :.:. • • 

BENZ(A)ANTHRACENE 
• BENZO A PVRENE<·: 0

• •• ·O .... 

Result Det. Limit Units 
BOL 0. 33 mg/kg . 
BOL 0.33 mg/kg :· 
BOL 0. 33 mg/kg 
BDL 0.33 m k . . .. 

Page 2 (continued on next page) 



1 .r HERITAGE LABORATORIES, INC. 
Parameter 

BENZO(B)FLUORANTHENE 
BENZO (K) FLUORANTHENE.;:;::.:::.):: .. :: .: : 
BIS(2-~HL()~.PE.THYL)E.THER ... 
CARBAZOLE:.::;:;:;:::::::::;::::::;::;:::::::::;:;:;·;:.:;:::;:•:::;::·::::::;::::::::::::·:· .. ·:· 
CHRYSENE 
DIBENZ(A}H)ANTHRACENt:.::;:::;:;:·::::;:: 
FLUORANTHENE 

I INDENd (1}2}3/cb j1>YRE~it:::: .. ::;::.:•::· ··. 
NAPHTHALENE 

BDL 
·sou:. .•. 
BDL 

.... ·· ·• :•soU:······: .. _. 
BDL 

Result 

.· ... :BDl./{::}\:<:• 
BDL 

J30[)/.::::::::_: ·•. 

: PHENANTHREN E•:::::.:.:;:::::::;:;·;:::;:::::;:::::;;::::::::::;::·:::::::::::}::·:::::::•.•:•.:.:;:: •·:·::;::::;::}i\:::;::::.:::::::.;::.·:: 
BDL 

··soc:::::::::: 
. 4-CHLOR0-3-METHYLPHENOL 
: 2 ~ tHLOROPHtNot::::::::::.:::::•::-::::::.:;.::_:::::·:::::::::•·::.:::•·:·•::•:::. · 

2 ,4_-:-DIMETHYLPHENO~.. . ..... 
·2~A~DINITROPHENOt:;:::.::::;:::;::::;:::·::/:::·;::::::: :· : :. 

~~~~~t~b~:~8K~:f:~8b-:::::•:··•••••··•······::::·•··•·:.>:_::. :. : .•·• .... 
TETRACHLOROPHENOL 
2 ;·4 i S_;TR !CHLOROPHENOL:. · 

~, 4, ~.~T~·Lf .. ~.~8:~g~HE:~.~.L. 
SURROGATE RECOVERY 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain ·of custody number 11110. 

BDL 
·soL•:...-::.·· .. · ... · 
BDL 

•:• ·•• · : :-sOL:}\/::.' . 
BDL 

. . ::: :BDl?:>\-: .. .- ·· .. 

Sample Corrments 

BDL 
soc: 
BDL 

areas. 

This Certificate sha77 not be reproduced, except in fu71, 
r· without the written approval of the lab. 

~ . 

Lab Sample ID: 8118676 
Det. Limit Units 

0.33 mg/kg 
.·· 0.33-: ·ing/kg\\;::::::::::•.: 

. . . 0.33 mg/k9 ...... . 
··· .... : •.·:.: :::.:-... :·o.33 · ::mg/kg >: 

0.33 mg/ 
•·0~·33! ..... 

0.33 
···:··:···a~ 

0.33 
.····o;33::- :. 

0.33 
.: .. -::::.:···0~33::. :: 

0.33 mg/kg 
: .:: .··.· •• ·: • .t:~s·•.• •mg/kg::::::::::·:·:::::::::·· 

. .... 0 ~ 3~ :_ ·:ri~~~~ :::::·: .. :::.-:::. -: 
0.33 mg/kg 
0.33 Jrig/kg·:: .. ·. ·::·-: 
o. 3~ .rng(kg_ 

....... 

% Rec 
··%::.·Rec::::•:: •. :::::::.::···· 
% Rec 
%.Rec:/.:•:>· 
% Rec . 
• ·% Rec+· · 

• Qual ity Assurance Officer: ---:d.....!::.l.!t.es..!l!mw:fMil.L..L~~-.l..rm..!..:...::.:::~=-.;::JO~IL.t:I)Y)'}{..LLJi='Y'.L...:-__ _ Page 3 (last page) 



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 5447 
SPARTANBURG, SC 29304 

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: SWP WILMINGTON 
SAMPLE ID: SS-7 
LOG #: 10788 

FAA .. OR ,:.:J CP ::AC:ID}DI GESTJ ON \OF:fS/5/S''.:SAMPLES ':'SW846.~3050 
Analyst:, ·H:'_'.KRAs"KA:::( :\,_::::':');/':=\=:;: An·a i "Ys1 s :=oa1:e!?:ts:o:oEc:;;9zi/ 'i ·:::. ·· · = 

I. Parameter 
INITIAL WEIGHT OR VOLUME 2.05 

. FINAL :WEIGHT. OR ·voLUME:"··: · .·:":::::·:.::.:·::'·:. 50·: .. :. 

Parameter 
COPPER 5.1 

Parameter 
LEAD 6.3 

GFAA ACID :_DIGESTION.· OF .. S/S/S SAMPLES ··sWB46;..3050 ·· 

Result 

Result 

Result 

Analyst·:":"iol. KRASKA·: .. · ·. ·,_ . .- .. · Analysts'Date:d5.;;DEC"'92. . . ;'·:·: ··:._, 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL ·WEIGHT:oR:···VOlUME : : ... · 

Result 
2.00 
50.<.·:· .. 00 

... 

Project I Lab ID 

2024 Bl18589 
PO Number 

530-06-501 
Sampled 

09-DEC-92 16:30 

Det. Limit Units 
Grams 
·me 

Det. Limit Units 
Grams 

:::: .. :· mt-:':::::::·::":":".: :.::.::-::" 

Page 1 (continued on next page} 



. I HERITAGE LABORATORIES, INC. -Lab Sample ID: 8118589 
ARSENIC._GFM)SW846~7060_.'(:;:, ;_ ''.: ·_ .' .. · ... _·· -=.:·_,--;:-:_, .. -·:- . _·:· __ =. 

Analyst': ·H: :KRASKA:·-. ··.·-: ·· .. _.:;:·-- An.alysfS · Date·:··ls.:.oEc-92-;:: ·Instrument: GFM =·:.::_ .. . 
Pre'p: . G. FAA ::•ACJo:·:i!iGESTIOti iof::s/s/S''SAMfiLES :sw84 s·..,36Sci pf3o !7. 0 .· ·.. . . : :. : .. :,:;:\'::' :. : :: ,: ... . 

• 
~~~~.-~--~--Pa-ra~m~et-er~--~~~------~~~--Re-su_l_t------~----~~~~~--~ ~RSENIC 2.3 
Note: Analysis performed by 3 point MSA 

• 

• 

Parameter 

DICHLORPDifLU8~.9Mfi~~-N-~ .. :-..•... 
CHLOROMETHANE:-::-:-:·.-.::::.·-:.-· ... ·:-:-:::-::·. :::.:·:·.·.·.·: .. 
VINYL CHLORIDE 
BROMOME-THANE{ .. :•••.:•} __ ··. 
CHLOROETHANE 
Tin CH[OROFtUO'ROM'ETHANt•: ..• 
1,1-DICHLOROETHENE 
DICHLOROMETHANE?-:(METHYLENE ·cHLORIDE}· . 
TRANS·:), 2-DICHLOROETHENE_ . 
I ;I. ... OlCHLOROETHANL.-:. · .· . 
CHLOROFORM 

Result 
BDL 

. .... ·soC:::·:?· .. • 
SOL 

.. ·-sob••::::•:-·.:.:-:• 
BDL 

·soL ... :••::-::·. ·• ·• ..... .. 
BDL 
·o~oG· 

SOL 
·· •soL •..• ··. 

BDL 
1 ~1 ,-FTRICHLOROETHANE::: : .... · ... 
CARBON TETRACHLORIDE 

-·... ...... ..... ... · -BDL:.:. -
BDL 

BENZ EN E•(::::·.:.·•: :.::_:· •::; : •-::•-.: • .:~::·::: ::.••: ... . . : . ·. :·•- ·-:· · ::::•:•./::.::::.::\•:·:•/••::::::::::::•::::::::::i:::•::-::::.:.:- .· : BD t:~::::••.::-:;:::::•::• ':-:··:. ::- .. 
1,2-DICHLOROETHANE 
TRICHLOROETHENE·::·:_ ::···_·: 
1,2-DICHLOROPROPANE 

SOL 
SOL: 
SOL· 

BROMOOI CHLOROMETHANE:. 
CIS-1,3-DICHLOROPROPENE 

· . .;:: ...... .::•·•::·: ::::' .: ·soL 

TOLUENE_:·· . .· .. · .... ·. 
1,1,2-TRICHLOROETHANE 
01 BROMOCHLOROMETHANE ·· · 
CHLOROBENZENE 
ETHYLBENZENE::·. 
M/P-XYLEN.E 
o~XYLENE. :. 
1,1,2,2-TETRACHLOROETHANE 
METHYbEBUTYL ETHER (MTBE) 
2-CHLOROETHYLVINYLETHER 
f•t-DIBROMOETHANE · EDB 

.. 

··-: .. ::.: .. :--:-::::.::-.:.-. 

Note: Sample was diluted 1:10 

...... . ....... . 
BDL 
0~02.···-- ... 
BDL 
BDL-.• .. · .. _:. 
BDL 
0.1s·· · · 
0.08 
0.07 
BDL 
SOL 
BDL 
BDL 

GC/MS:;'.SONICATION ·EXTRACTION FOR ORGANICS SW846-3S50 
.. Ana1yst::'s;·/WILLIAMS: ·,; ·/ : Analysis Date: ::11-DEC-92 . 

Parameter Result 

INITIAL WEIGHT OR VOLUME 30.00 
FINAC.:volUME·:.- .. .. .. .. . . 1. 0 ·. 

SEMI~VOLATILE<ORGANICS-.:'(BASE/NEUTRAL/ACID FRACTIONS): SW846.:.8270 
Analysf:":R;·.RbBERTS ·.. , . ·' · .. Analysts Date: 16-DEC-92 :. Instrument: GC/HS SVOA 

· Pr~p{(6c'/Hs·:soNicA1'!'oil EXTRACTION FOR ·oRGANics sws4s-3sso P236;4.o 

Parameter Result 

ACENAPHTHENE ** 44 
ANTHRACENE- .... : .. .. . **'10 .. . ...... 

BENZ(A)ANTHRACENE 3.2 
BENZO{A) PYRENE · .. ... .. 0.64 .. 

Det. Limit Units 

: .:- .. -- .:_:_::::::::.::._::.:::::. ~-:-~~:-: .~~~~-g::./:::-:.•::::::::. 
0.05 mg/kg 

·· _: ... ·::·•·.·····-----• o~·os:•: ·•mg/kg·:::.•::::••-::::•::•::-
.. o.os_ mg/kg __ ...... 

· . :: :: : · : ... 0 ~OS : ·mg/k~f::·::;::::::;:::;:: 

0.01 mg/kg 
_. _ _.:·· O.Ol:. ing/kg . 

. 0~01 mg/kg . 
--· : .... :. 0 01 m·g/ .. kg_.:--: . -- :: . ·: ·. ::. 

0.01 mg/kg 
o~or:: <mg/kg 

. .. . . ~ ~~f::-: -~~y~~-·.::-::;::-:::::.:_.:.· 
0.01 mg/kg 
o~·ot: :mg/kg::· 

. 0~01 mg/kg 
· o.·o1::. :mg/kg 

0.01 mg/kg 
0•.01· .. rng/kg>··· .. 
0.01 mg/kg ... .. 
0 ~ 01 · mg/ kg ::•:. ·::·:.->-: 
0.01 mg/kg 

.. 0.01 mg/kg · .... 
0.01 mg/kg 
0.01 mg/kg 
0.01 mg/kg 
0. OS mg/kg · .. : · ... : 
0.01 mg/kg .. 
O.OS m k ·: -· 

.. .... . 
-. .. 

Test: P236;4.0 :. : ... ,=: 
.. 

.. .. 

Det. limit Units 
Grams 
ml . . .. 

.. .. .. .. .. . . .·;.·; 

.. :··.··: ·· .. · -:· 
.. 

·Test: osos;3.o 
. .. :: ·.··.· . . . : ): •, 

..·.· 

Det. Limit Units 
3.3 mg/kg 
3.3 mg/kg .. .... 

0.33 m~~kg ..... 
0~33 mQ, ko ·. ::· 

Page 2 {cont1nued on next page) 



I I HERITAGE LABORATORIES, INC. Lab Sample ID: 8118589 

SURROGATE RECOVERY ... . .... '-. 
-~ ----- ~---~-::-::~·:~·:·~·--::-:- -:-. -~:~:-------- -·-:-:-~·~:-:-.~:-- ~ --- ·----':"'- --·--: ~ ----:. 

. :. :· .. ;.::· .. ····· . .. 

; 2-FLUq~OP~E~p~ . 
PHENOL~DS :· .. :·: ::-.: ... ··. 

... .. ... . .. . ... . 
_ ..... -... :-:::·:-:-/::::_:::· . .::::::.:_:::-:·_:::::_:;.::::·::::::·\:_:·.::::::·.::-'::/:\-:-:-· 

NITROBENZENE-OS 
2:;.FLUOROBIPHENYL··::.:::· :· .. : : .. .':·:·:·:·:· .. ::-:::.··. ·· 

i 2,4,6-TRIBROMOPHENOL 
i TERPHENYL..::Di4<:>: ... ;::}:: .. : .. 
1 Note: * - Sample reanalyzed with no improvement 

•

1 should be regarded as estimates. 
** - Results taken from 1:10 dilution {GB3445.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 Conrnents 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab • 

Qua 1 ity Assurance Officer: ___,..Qhs.!"-'1 """. ~=i)~~Jo<.l<.l<.-!"-l\._.:_Cyy).L..L..!::..B~--""'~'-"-· L-14~;..:._ __ _ 

.... 

Page 3 (last page) 



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 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: SS-9 
LOG #: 10790 

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 

FAA·OR·:·Jcp·::·ACID' DIGESTION Of,. .. SJS/S' SAMPLES ··sW846:.3050·:: ,., :-,:·.:,·· .. :=·. · ... · · . ,. 
·Analyst: ·:H;·.'·KRASKA"' · :=:·:.:···.::·: .... :-.:.Analysis ·.oate:': lS~DEC-92 =;= '.'.):',::::. :: .,. ·. :' .:, · ': ·.: :=·; . · ·'' .· . ·, 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAU::WEJGHT::·oR ·voLUMr::: · ...... :::.:.:· ... 

Parameter 
COPPER 

Parameter 
LEAD 

Result 
2.04 
50.:::.: ... 

· .... ...:: 

··.:··: · ... 
". 

I 
Project Lab ID 

2024 Bll8674 
PO Number 

530-06-506 
Sampled 

14-DEC-92 09:00 

Det. Llmi t Units 
Grams 

.· :inu:.::::::.: ..... 

GFAf\ :·'ACID/DIGESTION" OF :S/S/s.··sAMPLES =SW846-3050' · .. :.-: . ;· ... :-·=-.~-~=.::~:::·t\::.:·~- ·.:;·: 
. Test: ·P13o:7.'0.}~ .. ;):,'::.,/:::.:J Ana,YstT>H.:·KRASKA: . . .: __ ,,.,:; ·.:. ·Analys'is··:,oate::·'lS-DEC-92- ,. ,. 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL. WEIGHT: OR ··voLUME·· 

2.09 
50 

Result Det. Limit Untts 
Grams 

.... _ .. ··:.· .. ::::::.:::::· .nu::::.:.::::::::·::·:-:'·.:..::·:·:. 

Page 1 (continued on next page) 



. r HERITAGE LABORATORIES, INC. Lab Sample ID: 8118674 
ARSENIC.:GFAAt'SW846-706o· :. ·: ·. . · ······ . ·· · .. 

Analyst;·:·H,-,iKRASKA ·:- · .. :;; · ,;: . ..\~alysis.Da.te: ,.:ia~!i(c..;.·g·z . Instrument: GFAA 
,:Pre'i);''',6"fM;:ft.bi)"Hi1GESTION :.or:·s/S/S ·sAHPLEs·::swa4s'"3oso .Pl30 .7. o '. ·, .·: .. ·. 

___ ::. 

.. ::·-·. 
·.·· ., -· .... 

• ARSENIC 
Parameter 

• 

·H:"~~~1~=~T~·m~g.=.:·.~~g~,~I:~,~~·~~~~ TJa~!i·=:.,~~~~~!f·~:: ~!i~~!n~ ~.~~fp~~·~r;o~~,~.~ ~8~.~.~ ... · · ·· · ·:· .··1~~t· =· ·:·d~~:i:·;·=i=·;::~·;,j:;j·J:.:::; .. ;·.::.:·;j:!.: .. :::·:·.:=:l·::::=::· 
Parameter 

DICHLORODIFLUOROMETHANE 
CHLOROMETHANE:::::}}/ 
VINYL CHLORIDE 
BROMOMETHANE}i::::::::.:·> .. : 
CHLOROETHANE 
TRI CHlOROFtUOROMETHANF:·:. . . . 
1,1-DICHLOROETHENE 
DltHtO.ROMETHANE:·:'(METHYttNE :tHLORIDE)" ::.. .. 
TRANS-1,2-DICHLOROETHENE 
1;1~DfCHlOROETHANE. . 
CHLOROFORM 
l,Ta .:·tRICHLOROETHANE:::.: .. · 
CARBON TETRACHLORIDE 
BENZENE<:·::::::::::::::::::.:::::.:. :·.. :.· 
1,2-DICHLOROETHANE 
TRICH(OROETHENf"::::·.·:::: 
1,2-DICHLOROPROPANE 
BROMODICHLOROMETHANE·:· .. : .. 
CIS-1,3-DICHLOROPROPENE 
TOLUENt:::-:.::·:· :>:·:.::.. · · .·: · · ... · 
1,1,2-TRICHLOROETHANE 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
ETHYLBENZENE ::: ·. 
M/P-XYLEN~ ... · .. 
0-XYLENE:.::: .. ·::: ··:<·>·: .... 
1,1,2,2-TETRACHLOROETHANE 
METH'il~T .;BUTYL ETHER:: (MTBE) 
2-CHLOROETHYLVINYLETHER 
1 2~DIBROMOETHANE EDB · 
Note: Sample diluted 1:5 

:.:-. ... ·:· .. :-::-.... : :. 

Result 
BDL 
BD l":::·:· .. ::>:::.. .... · · · 
BDL 
BDL :·::::> · 
BDL 

. . . . BDL::: 
BDL 
0 ~ 020 ::::· ·:: :·:.. . -:. ... 
BDL 
BDL. 
BDL 

·BDL· . . ·· 
BDL 
BDL··. 
BDL 

. ·BDL·:::::·:::::·:::::.:··: .. ::·:::::<: .. :.:.:. 

BDL 
BDL. · :. ·> ·. ·. · · 

BDL· 
... ··· · .. · ·· ·soL.:·::::::·:: .... 

BDL 
. .. . . BDL:·: .. .i .. ::· .. : 

BDL 
BDL>: .... :. . ... . ·· 
0.007 
0.008· 
BDL 
BDL 
BDL 
BDL 

GC/MS:::SONICATION. EXTRACTION • FOR·'ORGANICS SW846-3550 :: ....... , ..... · 
Analyst: '.s ;···wiLLIAMS '' . ':. · Analysis· Date: .·ts-orc...:gz · . · 

Parameter 
INITIAL WEIGHT OR VOLUME 
FINAL. VOLUME 

30.28 
1.0 

Result 

SEMI ~VOLI\TI LE: ORGANICS ~(BASE/NEUTRAL/ACID FRACTIONS) SW846-8270 
·Analyst :·:R})ROBERTS .. · · .:" :=:_.·Analysi s·:Date;::,zl-DEC-92 · ·Instrument: GC/HS SVOA. : 
·Prep:··GC/Hs:sii~ICATION.EXTRACTION :FOR ORGANics:sw846.;3SSO P236.4~0' .. : ·• . .. . . 

Det. Limit Units 
0.025 mg/kg 

.·a.o25: :·mg/kg;:::;:.-

...... : .. ~:~~~· :··m~y~~:::•.-
0.025 mg/kg 

...... ::· ..• ·.-:: 0.·025::: ·:iiig/kg::::::::-::::::::; 
0.005. !119/~g····· 

.. o. oo5·: .tng/k~f:::::: .:·· 
0.005 mg/kg 

·o.005: ·ing/kg~.::: ., 
0.005 mg/kg . 

:.·· .. _:·o.oo5. mg/kg::•:: .. >·:::·::::: 
0.005 mg/kg 
0.005· m /k ~· ~ g g .. . 

..... 0.005 ~g/k9 .... . 
··· o ~ oo5 · •mg/kg·:.:.:·:.":::::::·: 

..... 0.005 mg/kg. 
:· :· · 0.005 ·mg/kg .. ::-·: 

0.005 mg/kg 
·0~005 mg/kg .. 
0.005 mg/kg 
0.005 mg/k9.: 

.... 0.005 mgjkg 
. :: o.-oos·· ·mg/kg:·::. .. 

0.005 mg/kg 
0:005 mg/kg ... 
0.005 mg/kg. . . 

•. 0.025 mg/kg·.·: ::·:. 
0.005 mg/kg 

... o~o25•· ·m k ··· :.:.• 

Det. Limit Units 
Grams 
mL· ... :::-:: 

Parameter Result Det. Limit Units 
ACENAPHTHENE *** 32 .. 6.6 mg/~g ..... 
ANTHRACENE:.: ... ·: ·. . ··· *** 49 · . · ····6. 6 ·mg/kg·:::::::>:.:':":: 
BENZ(A)ANTHRACENE *** 26 6~6. mg/kg··· .. ·. 
BENZO(A)PYRENE: . . ... ** 9.0 L7 mg/kg: .. ;:···: ::, 

·~~=~~~~=~~<~~)~~=t~=~=~~~~~i~~=~~=~~------~----------~;=~=~_ .. 
1
_
5 
__ ~--~~~·~··--·~·o=~3=i~~=g/~~~·.9.~L_·~··'·· 

Page 2 (continued on next page) 



I I 
HERITAGE LABORATORIES, INC. lab Sample ID: 8118674 

Parameter Result Det. Limit Units 

BIS(2-C~L9.~9~1~YL}~!.H§~ .. ·.. . BDL.. 0.33 mg/kg 
CARBAZOlE::::::::·:·:::::::::-:::::-:•:-:-::::-::·.-::::·::::::-:::::::::·:::.:·_:: .... :·::.:::::-::·_::: .:. . . .. . .. · BDL ·>.-··· .. · .. ·· . . . .. ::•:::::-::::·:;:}::;:.:-=: 0 ~ 33 ·. · mg/kg ::·.. . . : e ~~~~~i~ I·~· H·).ANtHRActNt::::::::::::::· .• ::.:.::::•::.:::.: •• :: .. :. }·::::::.:·:-:·::::::::::::::::.::::::.:·:;: ... :::::::::::::.:-:::.:•:::::::•=-::.:::.::· ... -~-;;4~·~:•::.:::•:···::· ...... · ·.. :::::.::::::·:·::::::::::·:::-·ar3 ~ : ·:~~~ ~g::::·.·::.-::::::::··: ·. 
FLUORANTHENE *** 130 6. 6 mg/kg 

• 

INDENO(l}2~·.3:::::co)J~YRENr::::;::·•:=-_:··· 3 -~4::::}.?: •:· .. :. ·: :•:··.-:·•.:.•.":_:•:•:-:=•·•o ~33 ': ·:iiig/kg :;";:::;:.:· 

~~~~I~~~~~~E:••: .. :.-•: .. ::.::::•:::=:::•:::::::::•:.:.:::·:'::•:•;:::.:_:.:·\ .•. :::•:.::::::::- ~~;·:to· ..... ·:·,: · 06·:.~ ·• ···fu~~~~ 
4-CHLOR0-3-METHYLPHENOL BDL . . ............. 0.~33 .. ~9/kg ... . 
2·::.cHLOROPH ENOCi}•::::•:~::•:::::•:::::\_/:•::::::::;::•:•:··.-:·:=:::::::•::::_:::_::_:::::::>?:_::>: :::.::::•.:::•:::::.•:::::••:••:\:::•:<i\>:.:/ :·•:.-:•-=:::·=::: . BDL::::::--=_-(::.::- :\:/:::. _: .... · ::: .· ·· .. .. : : : .. : .::•.•:::.:::-:.:. · · ::0. 33 :·: 'mg/ kg:::::.:·:.:::::::-=:: 
2 4-DIMETHYLPHENOL BDL 0~33 .. mg/kg 
2 ::•4·.:;o IN iTRO PH ENOL•:.::::••:::::::::••.:::••:•:::::•::::: ••-:-?:: ::::: •:•: :::::•::.·:::=:::•:••:•.::::::::.•<.:::: •.·.:.:.=:::.·.:·::::::=:::•.::·::. :: :::;=:•·• :.::•::::::::•.•: BD LX : ... · · : . .I •. 6.. :: iilg/ kg ::::;:: . :· : · : 
PENTACHLOROPHENOL BDL 1.6 mg/kg 
PHENOL::.··· · .... . :=-:· ·aoL:::·y.:.:- · · · 0>33: .fug/kg 

~:~~~J~~~~~t-~~~~AENoL/::::.:::.-.. ··· . . ~~t :.:· ..... : · · :•·:·::·.:::-.-.· .. -.~:~~. ·~~~~~ ·=:::•:.· 

2,4,~~r~:~f:~~ORO~HENO~ . . . .... . . ..... B~L · ......... ::·· :0.33 mg/kg 

SUR.~.9~~J.~:.:·~.ECOV~~y:: .·.·. . . . . .. : . .. ......... : .: ... .· ... 
----~ ":"' ~ -·~ ~·:- -:"7:."!:'..-- ~:':""':- - ... - ----~-- -·-- -:~·:-:----- ... - ~-~ ~-~:----- ':"' ~ .. 

2-FLUOROPHENOL 47 
PHENOL:.::Ds::_:::::::::•:•:.::-:·: · ::_·. :: ... :·:· :.:_ -·::· . . .. .. 51· . : · 
NITROBENZENE-OS 66 
2.::F1UOROBIPHENYU\ .. .. ... :-:-:-:-:-:-.-:.:.:::::::::-:-:-:-:·:·_.:.:::._ .......... ::::::::: ... · :* 116-_:::-._::.:: .... ;. · 
2,4,6-TRIBROMOPHENOL 100 
TERPHENYL:~-014< .. _. · ..... : ..... ·.... · · 107 · ... 
Note: * - Sample reanalyzed with no improvement in surrogate recovery. 

should be regarded as estimates. 
** - Result taken from 1:5 dilution (G83429.c} Run on 12/28/92 

*** - Result taken from 1:20 dilution (GB446.c} Run on 12/29/92 

Results 

% Rec 
•. ::: i%::•Rec· 

% Rec 
... %':Rec:·:: .... 

% Rec 
·· ·% Rec ••· · 

----------------------------------------------------------------------------------------------------------------------------~ 

• 

* See Note for Parameter 
** See Note for Parameter 
*** See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 17110. 

Sample Comnents 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab . 

Quality Assurance Officer: ck.Lt!h'Y\,yt{h OnG -::Tc:Ywnc.k Page 3 (last page) 
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~ U£'D;J:4~ \TO ENSURE HERITAGEG LABORATQR,ES,ETINC.tN I IHt ~OHM 
flLnJ J 11.4 • 4132 POMPANO ROAD 

·---,~~ CHARLOTTE, N.C. 28216 (704} 393-1853 

• 
16791 

Co. Name: eTc .:tn·c.. Analyses Requested Report To: 
(Note special detection limits or methods) Co: E\6 .lrtc.~ 

Project Name: SW p _ W ; \ a: 
w Add: ~~ys:_5>t vu:H" (""~l-,_1..!,.. _J., ec-t 

Quote No.: PO No.: :530 ·-0~- L3:Jfn 
i= Ll ~-,I iDr ~ < ~i..\ I ~\.-trvA "'>I <:;;, ~- ?clt'i72-0 r~t 1\c e.. ... 

;.:..uj ...) 

"· \.1 
ENVIRONMENTAL PROGRAM: ·.5 ~ s, ~e _\( ~ L rt- Attn: brea r.u~ 1110 ... ( .s 

IB 
\(_ Phone: m~-q:s.?-(0?--IU 

CWA NPDES IWP SLUDGE 
Vl Accelerated Turnaround Requested 

RCRA MW sw DISPOSAL . (Subject to Additional Charge) 

~ . II) ~ I I SDWA CERCLAISUPERFUND OTHER 
... 

Result Request by: Cll 

;: c: 
~ 

"iii 

! Mo Day Yr 
Sampled by: ;: 'E J (Date must be Accepted and Approved by Lab.) 0 

0 u 
0. ..0 

0 

(f) Q EMS · Sample E n:l ci 
10: Date: Time: 0 ... Sample Description: z -- Remarks: Sample No u t!) 

· S~·l ~fu r4:oo ·x. SLAJf""'L~.-=\t IO~~ ~-' _3 Dl 15/l~fY! 

s~--<. I lll~'45 \0'"7~"2y {J U'<. +t) ('Q \n Sc ,->?gliB~ 
SS··3 1Js:l5 \ ,~ry~~ SS-C\ S<\-ID ~Ss ,.~ \ ( fJI!BS1 

SS··~ llt.~OC _\o?~.c; w l \\ b-e ~ _L:}H~t..J~ lrl l!tt6~ 
ss-~ IJ7:3C \ o7g,[p I""') .I'"'\ l'Z.-14-Cl't ~,,0~1 
S..S-(n 1Jg:l5" \o?t7.'7 -rhc..v l,...J\ \ l bP r,. r-\ ~ y 1!1ffh· 
s~-/ \ II IU-'.30 1\LI Jl) '7t;l'X 'v 'II/ I~ / ·I/ do ~(" Y\v-c::. -\-~L."""" 0 ..... \;'\..t....._1ffl 

~--_<i_ ;M \Z-\)--q£.- tf 
~..,SJ, SS-l() o,;... c\ S~- \\ _or ~ 
Lss/-k, Jo, i ' bJ. ~\.-\\on c..\ ~n ...... l!\t..~ -1-\-. lA-\-
Ei·l t\ I ~"+ c\~o \t;.~-c... ~c. ( tvevtou ~ 

Sd-.[.>l(.. e:vt..-..+. GJ~(~ 
~"i""'h""" '"'"~ Date/Time Received by: (Signature) Relinquished by: (Signature) Date ITime Received by: (Signature) 

)~O~tJvu.~~ w.. ahoi!J /¥.'~ I 
""' Relinq'Uhed ~: (Signature) u 1 1 Date/Time Received by: (Signature) Relinquished by: (Signature) Date/Time Received by: (Signature) 

I /1 I 
Hehnqu1shed by: (Signature) 

~~~;7;'ao~ ~ rJ/C.i~~~i 
Remarl\s: 

Distribution: Original and yenow copies accompany ~t~~ laboratory: 
Pink copy retained by client: Yenow copy retu o client. 



• l. 
... ., • • ,. ~ ~ TO ENSURE PROPER HANDLING OF SAMPLES PLEASE COMPLETE THIS ENTIRE FORM 

UL'Dl'1'4fi£ l HERITAGE LABORATORIES, INC. . 
lliJn~ llfl/.4 , 4132 POMPANO ROAD· . · 

4 I! CHARLOTIE, N.C. 28216 (704) 393-1853 

17170 

Co. Name: E \ E I .LYle... Analyses Requested Report To: I 
(Note special detection limits or methods) Co: ET€" 1 'nl I 

Project Name: SW p ~ W 1 l a: 
w 

~ \' ~~ ( 
._ Add: \44 S'" ·v \ ~ h c. hurc."' ~ 

Quote No.:~ II') s-&- c, I Po No.:53o-o~-so~ ~ 
~ 

m (\&'I ,,-~ ._ 
J toY\ I\~ I\~' s c::::... 'Z.'\()'72.. 

;.:.uj 
C..\~ 

."" c, ~--t J . 
I 

·5" ~e \C. ENVIRONMENTAL PROGRAM: 

~ 
Attn: ( -.r~ ~ u rrt-1..- ' 
Phone: ?(')~ ... q~'?-Crf2..'70 

CWA NPDES IWP SLUDGE 
Accelerated Turnaround Requested 

RCRA MW sw DISPOSAL 

I~ 
(Subject to Additional Charge) 

3: ~ I I SDWA CERCLNSUPERFUND OTHER ~ . ell : Result Request by: 
~ .s 

I~ "' Mo Day Yr 
Sampled by: ;: "E g (Date must be Accepted and Approved by Lab.) 0 

0 (.) 

a. .0 
0 ~ EMS Sample E "' 0 :> 10: Data: Time: 0 .... Sample Description: z \!) Remarks: Sample No (.) ~ 

ss-s. P./1-h_t 1'7:&: ~ ISWf l.oc..~ \c17l69 ~i)\ \ '3 2 ~\t'\ t\ \ ~0\'V\O\c:.~ ~ 0 8!19~3 
ss-C\ I I' lq:ro o,J 

107'\0 
, • 

<;"l'1"""-n\ ~ 'e.~ c.o_\\~t..J'C" iS!I9&?l 
1SS-10 l9:l/S' I()'?Cll nn _\?J ct LC\ 2 l!t;t3(;(5 
5s~r \ v \ 1/o:Jc I\. if Jo_l1Cf;J. · I'\~ \!I , '!I 

. . 
a!tB;~ ' 

' 
i 
I 

c~;;:;:·g-(u± 
DatefTime Received by: (Signature) Relinquished by: (Signature) Date ITime Received by: (Signature) 

'~/rzJ I~ :ts- I 
Relinquis~ ~gnature) 0 

/1r;;e;;~ 
Received by: (Signature) Relinquished by: (Signature) Date/Time Received by: (Signature) 

F~~ ~D~ I 
Hellnquished by: (Signature) Date/Time Received tor Lab by: (Signature) Remarlts: 

I 
Distribution: Original and yenow copies aocompany sample 10 laboratory: 

Pink copy retained by cfient: Yanow copy returned to cfienl 
·---.- ---



• 
Semi·volati les 
Acenaphthene 
Anthracene 
BenzCA)Anthracene 
Benzo(A)Pyrene 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
Bis(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Hethylphenol 
2·Chlorophenol 
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-Trfchlorophenol 

• Heritage Laboratories, Inc •• Parameter Summary Report 
S~P Uilmington Project 

SS-1 ss-2 ss-3 
8118583 8118584 8118585 
09·DEC·92 09·DEC·92 09·DEC·92 

CAS Nllltler Result DL Units Result Dl Units Result DL Units 
83·32-Ci 0.51 0.33mg/k~ 8DL 0.33mg/kg 8DL o.33mgtks 

120·12·1 8DL o.33mgtks 8DL 0.33mg/kg BDL 0.33mg/ks 
56·55·:3 1.1 0.33mg/k~ 0.54 0.33mg/kg BDL o.33mgtks 
50·32-S 0.42 0.33mg/ks BDL 0.33mg/kg BDL 0.33mg/ks 

205·99-~ 8DL o.33mg/ks 0.75 0.33mg/kg BDL 0.33mg/ks 
207·08-c; 1.5 o.33mg/ks BDL 0.33mg/kg BDL 0.33mg/ks 
111·44-~ 8DL 0.33mg/k~ 8DL 0.33mg/kg BDL 0.33mg/ks 
86·74-S BDL 0.33mg/lc~ BDL 0.33mg/kg BDL o.33mgtks 
59·50-t BDL 0.33mg/ks BDL 0.33mg/lcg ·soL 0.33mgtks 
95·57-S BDL o.33mgtks BDL 0.33mg/kg BDL 0.33mg/k~ 

218·01-Ci 1.1 0.33mg/k~ 0.53 0.33mg/lcg BDL 0.33mg/lc~ 
53·70·:3 BDL o.33mgtks BDL 0.33mg/k5 BDL 0.33mg/k5 

105·67-c; BDL o.33mg/ks BDL 0.33mg/k5 BDL o.33mg/ks 
25550·58-t BDL 1.6mg/ks BDL 1.6mg/k5 BDL 1.6mg/ks 

206·44·0 3.8 o.33mg/ks 0.87 0.33mg/k5 BDL 0.33mg/ks 
193·39·5 BDL 0.33mg/ks BDL 0.33mg/lcg BDL 0.33mg/ks 
91·20·:3 BDL o.33mgtks 8DL 0.33mg/kg BDL 0.33mg/k5 
87·86·5 BDL 1.6mg/lcs BDL 1.6mg/kg BOL 1.6mg/k5 
85-0H 1.5 0.33mg/ks 0.56 0.33mg/kg BDL 0.33mg/k5 

108·95•.( BDL o.33mg/ks BDL 0.33mg/lcg BDL 0.33mg/lc5 
25167·83·3 BDL o.33mg/ks BDL 0.33mg/kg BDL 0.33mg/k~ 

95·95-~ BDL o.33mgtks BDL 0.33mg/kg BDL 0.33mg/lc~ 
88·06-~ BDL o.33mgtks BDL 0.33mg/lcg BDL 0.33mg/lc~ 

ss-4 
8118586 
09·DEC·92 
Result 

0.59 
BDL 

1.1 
2.0 

80L 
4.9 

8DL 
BDL 
BDL 
BDL 

1.6 
3.7 

BDL 
BDL 

1.8 
2.0 

BDL 
BOL 
BDL 
BDL 
BDL 
BDL 
BDL 

.. 
* . -Note. This IS a summary report. Please see the Certificate of Analysis for more Information. DL - Detection Limit 

• Page 

ss-5 
8118587 
09·DEC·92 

DL Units Result DL Units 
0.33mg/k~ 4.4 0.33mg/k~ 
0.33mg/k~ *45 0.33mg/k~ 
0.33mg/k~ 5.8 0.33mg/k~ 
0.33mg/k~ 3.1 o.33mg/ks 
0.33mg/k~ BDL o.33mgtks 
0.33mg/k~ 3.8 0.33mg/k~ 
0.33mg/k~ BDL 0.33mg/k~ 
0.33mg/k5 *18 0.33mg/k5 
0.33mg/k5 BDL 0.33mg/kg 
0.33mg/k5 BDL 0.33mg/kg 
0.33mg/k5 4.5 0.33mg/kg 
0.33mg/k5 BDL 0.33mg/k5 
0.33mg/k5 BDL 0.33mg/k5 
1.6mg/lc~ BDL 1.6mg/k5 

0.33mg/k5 *38 0.33mg/k5 
0.33mg/k5 0.67 0.33mg/k5 
0.33mg/k5 1.8 0.33mg/lc5 

1.6mg/k5 BDL 1.6mg/k5 
0.33mg/kg *42 0.33mg/k5 
0.33mg/kg BDL 0.33mg/lcg 
0.33mg/kg BDL 0.33mg/kg 
0.33mg/kg BDL 0.33mg/lcg 
0.33mg/kg BDL 0.33mg/lcg 
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SITE-SPECIFIC GROUND WATER SAMPLE LIST 
SOUTHERN WOOD PIEDMONT FACILITY 

WILMINGTON, NORm CAROLINA 

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,~bichlorophenol 

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

VOLATILES 

Chromium 
Lead 

Anthracene 
Benzo(a)pyrene 
Benzo(k)fluoranthene 
Carbazole 
2-chlorophenol 
Dibenzo(a,h)anthracene 
2,4-dinitrophenol 
lndeno(1,2,3-cd)pyrene 
Pentachlorophenol 
Phenol 
2,4,5-bichlorophenol 

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-bichloroethane 
Vinyl Chloride 
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• •• • 
GROUNDWATERSAMWLESUMMARY 

SOUTIIERN WOOD PIEDMONT FACILITY - WILMINGTON, NORTH CAROLINA 

DISSOLVED METALS (mg/L) TOTAL SEMI· TOTAL TOTAL VOLATILE ORGANICS TOTAL 
SAMPLE VOLATILE VOLATILE CORRECTED FOR ORGANICS 
NUMBER ARSENIC CHROMIUM COPPER LEAD ORGANICS ORGANICS DICHLOROMETHANE• (mg/L) 

(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-10 ND ND ND ND ND ND ND ND 

MW·IIA ND ND ND ND 0.18 0.018 ND 0.198 

MW-13 ND ND ND ND 7.91 0.220 ND 8.130 

MW·14 ND ND ND ND 8.75 0.223 ND 8.973 

MW-15 0.023 ND ND ND 0.25 0.022 ND 0.272 

MW-16 ND ND ND ND ND 0.001 0.001 ND 

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 ND 0.66 0.024 ND 0.684 

MW-19A ND ND ND ND ND 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 13.3S8 

MW-23 ND ND ND ND ND 0.003 0.003 ND 

MW-24 ND ND ND ND 0.16 0.005 ND 0.005 

MW-25 ND ND ND ND 0.71 ND ND 0.71 

ND Below Lal>oratory Detection Limit 
Dichloromethane wa1 detected In the groundwater samples analyzed. Because dichloromethanc il used as tho solvent In the extraction proce1l, it is suspect, 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 PffiDMONT FACILITY-WILMINGTON, NORm CAROLINA 

• 

1=:=1 MW~ MW·7 MW-8 MW-IA J.IW.!J MW·IO MW·IIA 
~~-R-.~--~--r--DL---r---r--~--R-.~~-0-L-;~R-.--~R-.-,---DL--;--r--r--R.--,--DL---f--r~~R-.~~--DL--~--r--r-~--~--DL--~--r---,--R-.~---DL--~I 

NO ND 

ND 0.014 

Copper ND NO ND :::::Mill::::: ND 

NO 0.0097 

c==J MW-13 MW-14 MW·U MW·I6 
~~-r--~-R-.~--DL---r--r--~-R-.-r--DL--~--r--r--R-.~--0-L--+--R-.-,--~--,--DL---t--R-.~---R-.--,--DL---+---R-.--r--R.--~-DL---r--R-.~--R.--r--DL--~I 

MW·II MW·I7 

0.023 

ND 
.:·· ... 

NO :::=o;oio: 

c==J MW·I9A MW·:lll MW·21 MW-22 MW-23 MW·24 MW·2.S 
~~-r--~-~---r--DL--~--r---;r--~--,--DL---t--R-.~--R-.~--0-L--t--R-.~--R-.~~-DL--~-R-.~--R-.-T--DL---r--R-.--~-R.~~-DL--~--R-.~~R.~r--DL--~I 

0.012 

0.011 NO NO NO 0.011 0.1131 

ND ND 0.1132 ND O.D27 O.OCI 

0.011 NO (fUJO~\: 0.012 NO .. :.=.'.:.: .. :.=.·_=~ .. ''.-... '.' .. '.'.' .... '.'.'.'.' ... '.'.:.:.:_: .. :.'.:. o.o36 NO fo''''''o'''jk:t ..,.. :::·:: ......... )":::::: 

R": Toto! Motall ~bonloiJ ~ Rsull 
R•: Dllaaho4 M.W. ~bonloly Aml)1lcolltaull 
DL: Uhorolory Dolocdaa Limit 
N010: Tbo l.abonloly ~ Rooullllllll tiNctlaa Llml11 .,. Ia maiL 

-



• • 
GROUNDWATER SAMPLE PARAMETER SUMI\fARY TABLE- SEMI-VOLATILES 
SOUTIIERN WOOD PIEDMONT FACILITY - WILMINGTON, NORTII CAROLINA 

• 
MW-7 MW-8 MW-8A MW-9 MW-10 MW-IIA 

SEMI-VOLATILES 

Acenaphthene 

Anthracene 

Benz(a)Anthracene 

Benzo(a)Pyrene 

.. mthene 

Benzo(k)Ftuoranthene 

Bis(2-cbloroethyi)Ether 

Carbazole 

A,.., .. •- .. LL 

2-cblorophenol 

Chryaenc 

Dibenz(a,h)Anthracenc 

, .4........ ···- ~· 

2,4-Dinitrophenol 

Ftuoranthene 

lndeno(I,2,3-Cd)Pyrene 

n. .L .1 . 

R•: Laboratory Analytical Reault 
DL: Laboratory Detection Umit 

R• DL 

ND 
. ..:=::.· 

... · .. ··:·:·: 

ND 

ND g 
ND ,[[:i[(·:~;9~::::ill: 

ND •:•••'•}'\!(:/: 

R• 

ND 

ND 

DL 

ND :iP~;Ol : 
ND 1:'\;\:$[~(\:)i[(: 

Note: Tho Laboratory Analytical Reaulta and Detection Umita are in· mg!L. 

R• 

ND 

ND 

ND 

ND 

DL R• DL 
.:=:-:: 

ND ~J:::t 

ND JJ:'iiii:' 

:::::::.... :? 

:::::ft. m,;::::: 

ND Jl .. \ 

1:::;:::. :;:;:;:;::;: .... .:: 

ND / ND .) 

ND .. ,(] Jrl ND 

R• 

ND 

ND 

ND 

ND 

DL R• 

~~l:ii[:\\• ND 

i!ND 

ND :::=:=:o:oi=::::::: 

ND !'It Jit::::i: 

DL R• DL 

0.05 • ;::: 



• • 
GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE- SEMI-VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY -WILMINGTON, NORm CAROLINA 

MW-13 MW-14 MW-15 MW-16 MW-17 MW-18 

SEMI-VOLATILES R• DL R• DL R• DL . R• DL R• DL R• DL R• 

1.10 

Anthracene 0.26 

Benz(a)Anthracene 0.12 

Benzo(a)Pyrene 0.04 

0.08 

Benzo(Jc)Fiuoranthene ND 

Bia(2-chloroethyi)Ether ND 

Carbazole 0.32 

ND 

2-Chlorophenol ND 

Chry~ene 0.10 

Dibenz(a,h)Anthracene ND 

2,4-Dimethylphenol 0.01 

ND 

0.76 

0.02 

3.50 

Pentachlorophenol ND 

Phenanthrene 1.60 

Phenol ND 

Tetrachlorophenol ND 

ND 

2,4,6-Trichlorophenol ND 

R•: Laboratory Analytical Reault 
DL: Laboratory Detection Limit 
Note: The LaboratOI)' Analytlcal Reaultl and Detection Umill are in mgiL. 

• 
MW-19 

DL 



if. r ........ _ ............ . •••• • '!": 

•••••••••• 

GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE- SEI\fi-VOLATILES 
SOUTHERN WOOD PIEDMONT FACILITY - WILMINGTON, NORTH CAROLINA 

MW-19A MW-20 MW-21 MW-22 MW-23 MW-24 

SEMI-VOLATn.ES R• DL R• DL R• DL R• DL R• DL R• DL R• 

ND 

Anthracene ND 

Bcnz(a)Anthraeene ND 

Bcnzo(a)Pyrene ND 

ND 

Bcnzo(k)Fluoranthcne ND 

Bis(2-Chlorocthyi)Eiher ND 

Carbazole ND 

4-Chloro-3-Methylphenol ND 

2-Chlorophenol ND 

Chrysene ND 

Dibenz(a,h)Anthracene ND 

2,4-Dimethylphenol ND 

ND 

ND 

ND 

Naphthalene ND 

Pentachlorophenol ND 

Phenanthrene ND 

Phenol ND 

ND 

2,4,5-Triehlorophenol 

2,4,6-Trichlorophenol ND 

R•: Labo111tory Analytical Reault 
DL: Labo111tory Detection Umit 
Note: The Laboratory Analytical ReiUita and Detection Umita are lri mg/L. 

. --· 

MW-25 

DL 



• 
VOLATILES 

I ,2-l>ibnmaothom (Edb) 

I, I -Dic:ldoroecl>oa 

MIP-Xyloao 

R': 
DL: Labon1017 Doloctlaa Limit 

• GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE-VOLATU..ES 
SOUTHERN WOOD PIEDMONT FACU..ITY -WILMINGTON, NORTH CAROLINA 

MW-7 MW-8 MW-IA MW-9 MW-10 

N010: n. Labon1017 ~ lteoul11 ord o.-ka IJmlll .,. Ia lft&/L. 

• 
MW-IIA 



• 
VOLATILES 

Cfo.l 

1,2-Dibmmoolhozlo (Edb) 

I,I·Dicbloroolhouo 

T,_.I,Z.Dichloroolboao 

I,I,I·TIIdlloroolbml 

1,1,2-Tlldlloroolbml 

T~ 

J."a 
DL1 l.a""'*"7 o.-lcD Umll 

• GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE-VOLATR.ES 
SOUTHERN WOOD PIEDMONT FACILITY ·WILMINGTON, NORm CAROLINA 

f,(W.J] 

DL ll" DL 

Noooa n. l.abonl<w AMiytlc.l "-''to """ """""'"" I '"'h• '"' loo -11 

• 
MW·I9 



• 
VOLATILES 

l,l-~ (Eclb) 

····~ 

ll': 
Dl.: l..abont.oq o-:tlcll Limit 

• GROUNDWATER SAMPLE PARAMETER SUMMARY TABLE-VOLATILES 
SOUTHERN WOOD PffiDMONT FACILITY-WILMINGTON, NORTH CAROLINA 

NCIII: Tho Lal>onlory Amlytlcol Jtooullo onl Dc*lbl IJmlta .,. '" -11. 

• 
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' 

-----
ETE,INC. 

- -_. --~ --,_ ---- ---
PO Box 1867 
1445 Pisgah Church Rd. 
Lexington, SC 29072 
(803) 957-6270 

SITE NAME/CITY/COUNTY: ~S~WP!.!-·;;...W.!.!..!.!,il~nu~·nlE"gt~on!.!.-------------

SAMPLED BY: Massey & Kuntz WEATHER: Overcast 55° to 85° 

... 

AQUEOUS SAMPLE 
COLLECTION 
SUMMARY SHEET 

• 

PROJECf NUMBER: -=53=0.....,-06~-...:::;5~03~---------

SAMPLETYPE:~G=ro=u=n~dw~a=te=r ___________ __ 

SAMPLING METHOD: ...!D::!.!ed~ic.2!at~ed~B~a!.!.!il~er _______ _ SPLITS/SPIKES/DUPLICATES:------------------

SAMPLING CONTAINERS: (NUMBER/SIZE/TYPE) 2/ILIAG; 3/40ml/G; 2/500ml/P REASON FOR SAMPLING: _.P...!.!h=ase~II-..LA.:.2s~ses:::::s~m~en~t------

PARAMETERS REQUESTED: SV, VOC, and Metals LAB PERFORMING ANALYSIS: Heritage EMS Labs RESPIRATORY PROTECTION: None 

(TO C) (TO C) (Gat) 
SAMPLE WELL WATER PURGE SAMPLE VOLUME (OC) (uMhos) 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE PURGED TEMP. COND. Jill 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 ll20 6.1 

4.83 22 1220 5.7 

MW-7 10-15-92 13:55 21.43 3.66 
, 

S.T. Brown 2.90 22 630 5.1 

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 PURGED TEMP. COND. Iili 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 " T. Brown 2.87 21 360 5.8 

2.87 20 440 5.1 Dry 2 Volumes 

2.87 21 440 5.1 

MW-10 10-14-92 13:00 14.00 4.56 " 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 " T. Brown 1.57 22 1120 6.1 Sheen on Sample 

1.57 22 1110 6.2 Diesel & Creosote Odor 

1.51 22 1040 6.1 

MW-14 ·10-16-92 8:30 18.61 4.00 " 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 



l:·· ., ... ... • - • 
(TO C) (TO C) (Gal) 

SAMPLE WELL WATER PURGE SAMPLE VOLUME ("C) (uMbos) 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE PURGED TEMP. COND. Jill REMARKS 

MW-IS 10-1S-92 17:10 13.90 4.SO Bailer T. Brown l.S3 23 830 6.6 Very Slight Diesel Odor 

1.53 23 1104 6.1 

1.53 23 >2000 6.0 

MW-16 10-14-92 IS:10 13.97 S.04 " S.T. Gray 1.46 26 IS20 6.6 Sheen on Sample 

1.46 25 13SO 6.6 Diesel Odor 

1.46 25 1350 6.6 

MW-17 10-14-92 16:00 14.43 4.99 " S.T. Gray 1.54 24 1320 6.6 Sheen on Sample 

l.S4 23 1220 6.6 Diesel Odor 

l.S4 23 1220 6.6 

MW-18 10-15-92 14:45 13.48 4.14 " S.T. Brown 1.52 24 >2000 s.o 
1.52 23 >2000 6.0 

l.S2 22 >2000 6.1 

MW-19 10-16-92 10:40 IS.12 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 11:1S 33.27 2.91 " S.T. 4.94 21 ISO 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 S.9 . 
1.91 23 23S S.8 

1.91 23 23S S.9 



• • • 
(TO C) (TO C) (Gal) 

SAMPLE WELL WATER PURGE SAMPLE VOLUME ("C) (uMbos) 
NUMBER DATE TIME DEPTH LEVEL METHOD APPEARANCE PURGED TEMP. COND. Jill 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 Odor 

5.26 19 140 5.2 

5.26 19 85 4.9 
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• 

Client: 
Project: 

CASE SUMMARY 

Southern Wood Piedmont 
Wilmington 

SWP SAMPLE ID HERITAGE SAMPLE NUMBER 

MW-22 B1175n 
MW-23 8117578 
MW-10 8117579 
MW-16 8117580 
MW-17 8117581 
FIELD BLANK 8117582 
SS-1 8117583 
SS-2 8117584 
SS-3 8117585 
SS-4 B117586 
SS-5 B117587 
SS-6 B117588 
SS-7 B117589 
SS-8 ' 8117590 
SS-9 8117591 
TRIP BLANK 8117592 

MW-9 8117598 
MW-8 8117599 
MW-BA B117600 
MW-7 8117601 
MW-18 B117602 
MW-6 B117603 
MW-13 8117604 
MW-15 8117605 
FIELD BLANK B117606 
TRIP BLANK 8117607 

MW-11A 8117638 
MW-24 B117639 
MW-14 B117640 
MW-25 8117641 
MW-19 8117642 
MW-19A B117643 
MW-20 8117644 
MW-21 B117645 
FIELD BLANK B117646 
TRIP BLANK B117647 

page 1 of 2 

@ Recycled PJper 

Date: 11/24/92 

DATE SAMPLED 

10/13/92 
10/13/92 
10/14/92 
10/14/92 
10/14/92 
10/14/92 
10/13/92 
10/13/92 
10/13/92 
10/13/92 
10/13/92 
10/13/92 
10/13/92 . 
10/13/92 
10/12/92 
10/14/92 

10/15/92 
10/15/92 
10/15/92 
10/15/92 
10/15/92 
10/15/92 
10/15/92 
10/15/92 
10/15/92 
10/15/92 

10/16/92 
10/16/92 
10/16/92 
10/16/92 
10/16/92 
10/16/92 
10/16/92 
10/16/92 
10/16/92 
10/16/92 

~~~!EUW~@ 
i NOV 2 51992 
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Client: 
Project: 

Southern Wood Piedmont 
Wilmington 

Date: 11/24/92 

8117583 ·> 8117591 SW846-8021 

All Seml-volatDes SW846-8270 

All Semi-volatiles SW846-8270 

8117580, 8117581, SW846-8270 
8117639, 8117640, 
8117641, 8117644 

8117598 ·> 8117604, SW846-8270 
8117639 ·> 8117641, 
8117643 ·> 8117645, 
81175n MS/MSD 

CASE NARRATIVE 

Method 8021 for soils 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 am\lysls without heated purge 
and trap, analyzed within holding time. Rep 1 the 
heated and run outside of time. 

The target compound tetrachlorophenol was not present In 
the calibration mixture. Response of this compound was 
checked by a mid-level calibration check standard. No 

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 

The samples showed surrogate recoveries of less 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 slmlllar problems 
were found d 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 

8117643 -> 8117646 SW846-8270 Surrogate recovery for 2-fluoroblphenyl In the extracted 
blank was 40%. This recovery Is outside of the control limits. 

Michele E. Sakwa 
Laboratory Director 

Helmuth M.B. Janssen 
Quality Assurance Officer 

~~~~UWOC@ 
NOV 2 51992 

page 2 of 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, 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: HW-6 
lOG #: 10668 

Recetved 

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 

FIELD INFORMATION: WD 21.71, WL 2.55, COND. 750, PH 6.7 

Project I Lab JD 

1810 B117603 
PO Number 

530-06-501 
Sampled 

15-0CT-92 15:20 

•-~~klr~~At«Et1l• 
Parameter I Result I Det. Limit I Units 

CHROMIUM BDl 0.010 mg/l 

Parameter Result Det. Limit Units 

::::~~~I~ftb·t¥~A·i~~Re~a~·3~~m:r:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::\:::::::::::::::::::::::::::';:::::::::::::':::::::::::::::·::::}:: ::::-~·~·::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::/::::::::::::?:::::::::::::.::: /;::::::::::::::::::::::::::::::::::::::::::::::::::::;::. ·.·mb:::::::::::::::::::::::::::::::;:::::::::::: 

• Page 1 (continued on next page) 

------·--



HERITAGE LABORATORIES, INC. ID: 8117603 

ARSENIC 

• Page 2 (continued on next page) 
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• 

HERITAGE LABORATORIES, INC. Lab Sample ID: 8117603 

. . 
?SUR.ROGAT:r?RECOVERY::::::::::;:;:;:;:;:;:;:;:;:;::::~:;:;:;:;;:::;:;:;~:;:;~::::::r::::;:;:;:;~:;:;~:::;::::~:;:::;:;:::::::::::::;:::;::::r::;::;:::::;::{::::?:::::::::::::::;:;:;:::;:;~:; ;::;:::::::::::::;:;:::;:;:;:~;:;:::;::::::~:::::::::;:;:;:::::::::::::::;:::~::;:;:::::;:::;:_:_:::;:::;::::::::::::;:::;:'.: :::::::;:::::;:::::::::::;:::;:::::::;::;::;:::;:::;::::::::::::: ::;:;:::;:;::::;:::;::::~:::::::::::;:;;:;:;:;;:::::::::;:: 

Sample Cornnents 
BDL Below Detection Limit 

Sample chain of custody number 16490 • 

This Certificate sha11 not be reproduced, except in full, 
without the written approval of the lab. 

• Quality Assurance Officer: c;J.y,b,;JM Q2)B~ 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-7 
lOG #: 10666 

-
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 21.43, WL 3.66, COND. 630, PH 5.70 

Project I Lab ID 
1810 B117601 

PO Number 
530-06-501 

Sampled 
15-0CT-92 13:55 

Page 1 (continued on next page) 



• Page 2 (continued on next page) 
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I I HERITAGE LABORATORIES, INC. Lab Sample ID: 8117601 



I I HERITAGE LABORATORIES, INC • Lab Sample ID: 8117601 

. 
·:::SUR.RO'GATE:::rRECOV.ER'IJ:;;:;:::::::;:;:;:;:;:;::;::::::::::::::::::::::;::::::::~:::;::::::::::::::::::::::::::::~:::::::::?~::::::::::;:::::;;:::::::::::::::::::::::::::::::;~:~:::::::::\}};:::::: :::::;:::;;;::::::::t::::::;:.:;;:;;:::::::;:;:~::::::;:;:::::::;::::::}\/?::::::;::::::::::::;:::::::;::;:::i:: :::::;:::;:::::::::;ii;:;{;:;:::::;:::::::v::::;:::: ;:::):;:::::::::~::~;:::::::::::::::;:::::::::;:::;:;:;:: 

• 
Sample Comnents 

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. 

• Quality Assurance Officer: ___,.~~~'-L.L..I'->LJ<:~M.u..-...... fhl>3~'--L.. .... ~~"-'-f-. ...L.L.lo=.J...-- Page 4 {last page) 



I I 

~ ., 

• 

• 

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-8 
LOG #: 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 I Lab ID 
1810 8117599 

PO Number 
530-06-501 

Sampled 
15-0CT-92 12:15 

Parameter Result Det. Limit Units 
INITIAL WEIGHT OR VOLUME 50 mL 

::~f:lNAe:::::wt-r·c;ur::::t)rf:WotUME:::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:·::::::):::::::~::::::::::::::::::::=:::;.::::~::::::::::::-::::::::::::::::· ·::::s·cr:::::::::::::::::::::::;;::::::::::::::::::::::::::::=::.:::·::::.:::x:::::·:::::::::.::::::.::::: :.:::::::::::::::::::::::::::::::~::=:::::::::::::::::::::::::· ·:.ne::::::::::::::::::::::\::::::::::::::::::: 

Parameter Result Det. Limit Units 

·:.}.~~Iiebr¥a~-~~:6Rg»a~8~~~:t:::::::::::::::;:::::::::::;::::::::::::::::::::;::;:::::~::::::::::::::::::::::::::::::::::=::::::::::::::::::::::::::::::::::::::::=::::::/::::: ·:::~·~·-:::::::::::::::::::::=:::::::::::::::::::·:::·::::{:::::::·:·_·:-:::::::::_:::::::::::::::::·:::-:::-~ ·:::::::::::::::::::::::::::~::::::::::::::::::::::::::::::::::. :·~b:::::::::;::::::::::::::::::::::::::::::::; 

ARSEN C 

Page 1 (continued on next page) 



Lab Sample 10: 8117599 

• 

• Page 2 (continued on next page) 
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I I HERITAGE LABORATORIES, INC. Lab Sample ID: 8117599 

,f 

• Page 3 (continued on next page} 

---··---- -



I I 

• 

HERITAGE LABORATORIES, INC. 

Sample Comnents 
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 • 

Qua 1 i ty Assurance Officer: _d=.:LCL~e,"-'W\%'-L..L..uc+AA""-=-=--"-('yy)..L-.L...o..:(b=-==-~~=-'-"'YYYtl.LJ..:J. ..... M:..L..\.-__ _ Page 4 (last page) 



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 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: MW-BA 
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 I Lab ID 
1810 Bl17600 

PO Number 
530-06-501 

Sampled 
15-0CT-92 12:55 

IIIY~~~~~--~-'BIII 
Parameter I Result I Det. Limit I Units 

CHROMIUM BDL 0.010 mq/L 

COPPE 

Parameter Result Oet. limit Units 
INITIAL WEIGHT OR VOLUME 50 mL 

·/F:tNAt:::::wn·c;f!t:::::·oR::::.vo·tu;.,t:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::~:::::::::::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ·:::s£r::::::::::::::::::::::::::::::::::::::::::?:::::::::::::::::::::::::-.:::::::::::::::::::::::::::-:::::·::: :::·::::;::::::;:::::::::::::::::::::::::::::::::::::::::::::. ::'mt?::::::::::::~:;::::;:::::::::/:::) . 

Page 1 (continued on next page) 



I I HERITAGE·LABORATORIES, INC. Lab Sample ID: 8117600 

r 

• Page 2 (continued on next page) 
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I l HERITAGE LABORATORIES, INC. 



I ! 
HERITAGE LABORATORIES, INC. 

Sample Comnents 
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 • 

• Quality Assurance Officer: d-,g~A.tM (Y)')P, -:r-n.IYYY)M'\ 

lab Sample ID: 8117600 

Page 4 (last page) 



i I 

• 

r . 

• 

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 10: MW-9 
LOG II: 10663 

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 

FIELD INFORMATION: WD 21.45, WL 3.82, COND. 360, PH 5.8 

CHROMIUM 

Project I Lab JD 
1810 B117598 

PO Number 
530-06-501 

Sampled 
15-0CT -92 11:15 

Parameter Result Det. Ltmit Units 

::::~~AI:&~bt¥~·~*~:bit?~a~8h~~:f::::~::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::~:::::::::::::::~::::::::::::.::::::::::::::}::::::::::::::::::::::.::::::::::::: :::~g:::::::::::::·::::·:::::· .. ::::::::::.~::::::::::::::::::::::.::::::::::·:::::·:::::::::::::·:":;:::·:::.:::::: :::-::::::::::::::::.:·:::::::::::::::::::::::::::::::::::::·:: .. ~b:?:::~::::::::~::::::~:::::::::::::::: 

Page 1 (continued on next page) 



I I HERITAGE LABORATORIES, INC • 

• Page 2 (continued on next page) 



I I 

• 
r· 

< • .. 

• 

HERITAGE LABORATORIES, INC • Lab Sample ID: 8117598 

Page 3 (continued on next page) 



Sample Comnents 
A11 3 VOA via7s contained bubbles. 

f BDL Be7ow Detection Limit 

Samp7e chain of custody number 16490. 

This Certificate sha11 not be reproduced, except in fu17, 
without the written approval of the Jab. 

• Qua 1 i ty Ass ura nee Officer: cko.JtWl1A.dk C'rQO? -::x=:!.IYV>?C!lo Page 4 (last page) 



J I 

r , 

! 

• 

': 

• 

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 #: 10660 

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 14.00, WL 4.56, COND. 1060, PH 6.9 

Project I lab ID 
1810 B117579 

PO Nl.lllber 
530-06-501 

Sampled 
14-0CT-92 13:00 

Parameter Result Det. limit Units 
INITIAL WEIGHT OR VOLUME 50 mL 

.:·F::I NAt:/::-:wttciHf?:::t:>rf::::.VotlJME:::::::::::;:::~:::::::::::::::::::::::::::;:;:::::::;:::::::;:::;:::::::;:~:::::::::~:::;:::::::::::;::::::::::::::::;::;:;:::::::::::::::::::~:;:::;::::::: .:·.·so::::::;:;:::;::-:·::;;:;::;:;::;::·::::::;:}:::::.:::::_::::.:.:::.::.:·:::::::::_::::.:~::::;. :::::::::::::::;:::)::?::::::::;::::::::::::;::;::;:::.· ::·mtz::::;:::;::::::::~:~:::::::~:;~:::::;;: 

Page 1 (continued on next page) 



l I HERITAGE LABORATORIES, INC • 

•• Page 2 (continued on next page) 
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I I 

• 

; . 

• 

HERITAGE LABORATORIES, INC~ 

Sample Conments 
BDL Be1ow Detection Limit 

Sample chain of custody number 16491 • 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the Jab. 

Qua 1 i ty Assurance Officer: ---=ab=-="""~;L.L..!..L.L.:;.~_;()'Y)6~~'-~::::...Lc.t.=-<-WY)(b_.L...£4.==----

----.------···- -·---·---············--

Lab Sample ID: 8117579 

Page 4 (last page) 



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 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: MW-11A 
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 10 
1810 Bll7638 

PO Number 
530-06-501 

Sampled 
16-0CT-92 06:20 

e;illll~lfil!.,_Atri•illllEr·~~t 
Parameter Result Det. Limit Units 

. CHROMIUM · 0.012 0.010 m L 

BDL 

Parameter Result Det. Ltmtt Units 

·::~~~IMbr~a·~~:U:6tt?.Oa~3·A~~::I::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::~:::::::::::::::::::~:::::::::::::::::::::::::::::::::: :::~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::}::::::::::::::::::::::::::::::::::?::::::::::::: .. : :::::;;:::::}:::::::::::::::::::::::~::::::::::::::::::::::· ::mb::::::::::i:::::::::::::::::::::··.::::: 

• Page 1 (continued on next page) 
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I I HERITAGE LABORATORIES, INC. 

• Page 2 (continued on next page) 





I I HERITAGE LABORATORIES, INC. 
Parameter 

e recovery outs 
reanalyzed with no improvement. 
estimates. 

ALL VOA VIALS CONTAINED BUBBLES. 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

Sample Ccmnents 

Result 

This Certificate sha77 not be reproduced, except in fu17, 
! without the written approval of the Jab • 

• Quality Assurance Officer:. cLu.~. (Y)J(2:::J:i,yyy&Yl 

Lab Sample ID: 8117638 

Page 4 (last page) 



I l 

• 

! . 

.. 

• 

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.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: MW-13 
LOG II: 10669 

Recetved 
16-0CT-92 

Complete 
10-NOV-92 

Printed 
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 Number 
530-06-501 

Sampled 
15-0CT-92 16:15 

Page 1 (continued on next page} 

'· 



I I HERITAGE LABORATORIES, INC. ID: 8117604 

r· 

'". 

~ . 

•• 
·I 

,.. . 

... 

ARSENIC 

•• Page 2 (continued on next page) 
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I I HERITAGE LABORATORIES, INC. 
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I I HERITAGE LABORATORIES, INC. 
Parameter 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 164902. 

Result 

Sample Conments 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab . 

• Quality Assurance Officer: c:k.e b,.-fM CIDJ?,~ 

Lab Sample ID: 8117604 

· Page 4 (1 ast page) 



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 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: MW-14 
LOG #: 10673 

Received 
17-0CT-92 

Canplete 
18-NOV-92 

Printed 
24-NOV-92 

Bill 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 B117640 

PO Humber 
530-06-501 

Sampled 
16-0CT-92 08:30 

Parameter Result Det. limit Units 

:::=!~~Il:ftbt¥a·h¥.~:6Rg~a~3·~~0:r::::::::::::::::::=:::::::::::::::::::;::::::;::::::::::::=::=::::::::::::::::=:::=::::::::=;:~:=:::::::::=:=::::::::=::::=:::::==::::::::::::::::::;:. :::-~~·=:=:=:::::::=::===::::::::==·==:=::=·:=:::=:::::~:===::==:==:==:::::::::=:::::::=:=::::=:=:=::=:::::=:===:=:=::.:. \:=:=::=:::::::=:::::::::::::=:=:=::::::==:::::::::::::=:::: .=·mb~::::=::::::::::::::::::::::::=~::::::::=;· 
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HERITAGE LABORATORIES, INC • 

• Page 2 (continued on next page) 
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I I HERITAGE LABORATORIES, INC. ID: 8117640 

.. 

r 



I I 

.. 

HERITAGE LABORATORIES, INC. 
Parameter 

Note: * - Surroga e recovery 
reanalyzed with no improvement. 
estimates. See case narrative. 

:; Sample reanalyzed with no improvement. in 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 
1\-. ** See Note for Parameter 

*** See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

Sample Ccnments 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the Jab • 

• Q 1 ~:~ ~;-r~ ua ity Assurance Officer: ~111 ~ ~~ 

--- . - ---·- -

Lab Sample 10: 8117640 

Page 4 (last page) 



1 I 

• 

• 

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 . Bl17605 

PO Humber 
530-06-501 

Sampled 
15-0CT-92 17:10 

Parameter Result Oet. Limit Units 
INITIAL WEIGHT OR VOLUME 50 mL 

.::.f..fNAt\wttGH'f§ojf:{Va·tnM E{}::}S.i/~~::;~i~i.i~~.i/;:.i::::~:;~:.i;:;::;:;;:::;:::;:;:;:;::;;;:;:;::;:;:;;;:::;:::::;:;:~::;;::::-::::;;:;:::;:::}::~· :;::·sa\:;:::::::::::;::::;::::::.:: .. :::;::;:;::;:::::::::.;::::?:::::.::::-:::::·:;:.:::::::;:::::;;;::-::;··: :;:;::;:::::;:;:~::~;;:;:;:::;:;::::;?:::;;;::~:::/:. ::riitS:::::~:;:~;:~::::::::;:::::::;:;:;:::;;:~::: 

Page 1 (continued on next page) 
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I I HERITAGE LABORATORIES, INC. 

• 

• Page 2 (continued on next page) 
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I I HERITAGE LABORATORIES, INC. 

Sample Comnents 
~ BDL Below Detection Limit · 

Sample chain of custody number 16490. 

This Certificate sha11 not be reproduced, except in fu71, 
without the writte~ approval of the Jab. 

~Quality Assurance Officer: ~ cnJQ--: ~ 

Lab Sample JD: 8117605 

Page 4 (last page) 



I I 

• 

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 Bill To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: MW-16 
LOG I: 10661 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 13.97, WL 5.04, COND. 1520, PH 6.5 

Parameter Result 
INITIAL WEIGHT OR VOLUME 50 

:/F'il NA'[}:::i.jr·l GHT.t oi:f\vo tUMf:::;:;::;::~;::.i:::;;:;:;:::;:;:::;:;:;:::;:::;~;::;:::::;:;:;~~:;:;:;:::;~:;:;:;~::~;:;_;;~~~:;:;:;;:;~:::;~:::;)::~;:;:;::::::;:::;:::;:::::;:::: ::·:5o·:::-:::::·::·:::·::::::: .. · . · · 
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I I HERITAGE LABORATORIES, INC. Lab Sample ID: 8117580 

•• Page 2 (continued on next page) 



I I 
HERITAGE LABORATORIES, INC. ID: 8117580 

l . 

1 

• Page 3 (continued on next page) 

----·----



1 1 HERITAGE LABORATORIES, INC. Lab Sample ID: 8117580 
-:SEHI;VOlATILE'/ORGANICS?:(BASE/HEUTRAL/ACJO::·FRACTIONSl~:-SW846-8270 · ·: . · .. :_,· .. -.. :-~:·:-::.:':··:''>=:\'.::,::\}i:=:i\';::;::=;:::yt?':)\)\'':''''';::::::;;;:::='i{ 

:;:;,::;fpf;~~i~d~~~irs0t./l~i6~~-,i;~~~f~:;';~(JJ~~t~I-?J;:!:~&t.ittrt1ij~i'~~;Ss;¥s~;~~'~¥r:- syoA .. ,: .: . ::_-::::'-::;:;:_:·:--:·:.;·-_:,.:_:;:_::;::l,Ji,:·&ie:1:1:::,,,j,~~~-~-:;~:jiil1.1:1·1:_.l·-l:t.l!'-·il·.i::,:l'il1·:.I··,:l'i'::::·l, 
Parameter Result Det. Ltmtt · Units 

~::5. ~ B.-~:ij~~~:~HIAN:f.HRA.C.tN.E:~:~:~:}~:}~:~:}~{:~:~:~:~~:~:~:~:~:~:~:::~{~:}~:~:~:~:~:::?~~ii::?~:~:~:~~:::::}::}~:~~:::}~:~:~:}}~:~:::::~:::}~:::~:}~}}}?::::~· .:::::~ b{:: }::?\::::: :::':•': :/ ·:-:· :::·:.::: • • /}:.:_::: ;:::•::::_:};:::{:: ::????}}~:~:}~:gi -~ l}• ::-mg2br:;:::::~;::{i:?? 
• . ~~i~~~OO.~l~:~:~-~·f.:cnrP..vRtNt.::::::::::::::::::::::::::::~::::::::::~::::::::::::::::::::::):::::::::::~:~:~::::::::::::::::::::•:::::~:::::::~:::::::::•i::::::::::::::~::::::::z: -·:;~8b::::::::::::::·.:.·::•:_:-:::•.:::·::•:<··:;:-:::.::: :_:.:_::.-=::·:.:.:.:-:::::.::-·:::·.:;::::: ::::::::::::•••::::::::~:·::•·=::~--~-~-}:::;: _ • .-jri~)h::::{~:::::::::::::::::::•::: 

=::-~~-~~~~~~ij~Rt=:~:~:~{:~~=~:~~:}~:?}~~:::~:~:~:~:~:}~:}~:}~:}~:~~=~:~:}}~:~·}~:~:~;:~::}:~:=:~::::::~:::::::::::::::~=~~:::}~:}}}}:{:::::~:~:::::~::•:::::::~::g:~:~::~~~:~:?}~::~{t}?: :::~~ b:}:::.·.::::::::::::.::•:::.·:··:·::::·:::: _· · , :-::· •• :'::.-?:·-::?:.:·:::::-::::-:: :.?::}~:::;·}r:::r:: g-.1-g i:{_ ::mg~:b}::~:}~{t~:~:~:~:~:}:_ 
4-CHLOR0-3-HETHYLPHENOL BDL 0.01 mg/L 

1· :::•2-i:tHtoROPilENO[:•~::::::~::::::::~::::::::::~~:::::::::::::::::::~:::::::::::~::::::::::::t::::::::~::::::::::•:~::::::::~:::::;::::~::::::::::::::::::::::::::::;;::::•:::::f::;:::::::.:::::::::::::;:::;::::::::::: ::-·soL:;:::;:::•::-.:::::•· ·•:-:,: ·:- ·- - :-::::{·:~::~:;•:;:;:•;::•: 0 ~-o 1 •:::- ::mgf_b:~~:::~:~::::::::::~:::;~:;: 

:::·iJ·~:g:~l~i±~~-~h~ij~Bb:::::::::•::~::::::::::}:::::t:::}::::::::::~:::::::::::::::~:::::::::::::::;:::::::::;:::~::::::t::::::::?:::::::::::::~::•?:::::::~::::::::::~::::::::::::·:~::{.: :;:~gb:::.:-·.:::·:-:::.::::--··_: ··• ·:.-•:: ._. · _.. · .- . _ :•::?n::::::;::::::.:r:_g -r-~-~:~. :.•:~Y.h::?:;::::::::::;:?:?;i 
·==·~~~~ag.~~:g:§g&:M=~=~g~==:::::::·=·=·:=:::======·:::::::=:=::::·=~===·::·=·=:·=·=·:====::::::::::(·::::~:====::::::::::·====·:=====:::::::==========·====·::~:====~=::::::=·:::::::::::x:::::::=:=:::::::::·:::::. :.:~b::::::::·::::_._-_- _ . -: · __ ·· :---::·::·' _·-··.-:-:;::_: ··:··:::i::.:::·::::::::::::::=-~·~ g~~::: :m~)b::::::::::::::::=====:=:=:=:::~:=· 

-•::::lfi:t~~:~Mh~·~a~~~~-~httloc::::r{:::::}~·::::::::~:~r::~:~~::::=:::::::~~:::::;i::t:::::~::::::::•:::~:;::::::~::•:i=::~::~::•:::·~:::::::•::::::;:;:;:::}:::::::::::•: ::-~~b·::•=::::r?···::::·::::••·•·::-:-:-.::: :_.::·:::.>:: • .-:: •• :•::::.:_.:_·::;:::::::·: ::•:::;:::;;:j:::;-::.r::::-g 1.-g f.? -_m~~.b:~:~:::~::~:::t:::?~r 
2,4,6-TRICHLOROPHENOL BDL 0.01 mg/L 

... ~UHHQG.AT.E. ... R~CQV~RY........................................................................................... .... ...... .......... ....... ..... . .. . .. . ........ . . . 

•• NITROBENZENE-OS * 8.7 % Rec 
:;_~_f:tLvottaa·tP.fttNvL:::::::::::::::~:::::~i::::~::;:{::::•:::•?:::::::::::::::•::::t{{:::::::::::::~;{:::~::::::::::i:::::m::::?::~::::::::::::::;:::};::::;:::.:;:::::::::::::;:~:::::•?:. ::ao::.:::i::::.•::::::.•:::::•)}/t•.::• •• -•• ::· .··.-- .::.:::::•::::::::::=:?:•:•~:::::::}:-:.:~:::??:: •: ·%·:::--Reb:???::::::?~{:· 

::f.E:~-P-~t~~t·~~~·~gt:~::J~8h:·:·:·:·:·:···:·:·:·:·:~:·:·:·:·:~·:·:·:·:·:·:·:.:::::·::•:•···:·:::·:·:·:•:::•:·:·:·:·:·::;:::·:·:·:::·:·:·:.:··-:···:·:·:·:::.:~·:···:·:·:::::·:·:·:·::•::::•:·:·:::::::~· -·:·.~~ .• :::::::.::::: .. •:.:-:- -_:-·-:·--:: · · .:· ·:: :. _._.,: •. •.:· :•.?·:·:::::•:•:::t:·::::::::::::::·:·:•:::~·:·:·:·:: --i:·:·:~~K·:::::::•:•:::::::::::•:·::: 
Note: * - Surrogate recovery outside of the control limits. 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 16491. 

Sample Conrnents 

This Certificate sha77 not be reproduced, except in fu77, 
without the written approval of the lab • 

• Quality Assurance Officer: ~ CYnr?> ~ Page 4 (last page) 



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 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WilMINGTON 
SAMPlE ID: MW-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, COND. 1320, PH 6.6 

Project I Lab ID 
1810 8117581 

PO Humber 
530-06-501 

Sampled 
14-0CT-92 16:00 

··!,j;~J.~~-~·:,~~,r€it~Mi!lji~:~jj~,§~~,~::~~i~~~~~~~i~:~~~~;~j~j~,~~-=-~X:;;j~·~j~~igi~=::::j~;~,~;:::::;=:::;:,_:,:·:.:·. . ·. :.:::= ·::.,·;:,.:::::::;:,;/Ji.!i::i;!::=f~~fj:~:,,i.~1'ji~;:~::~::a::i1'1·::;:,':i:::;~:·~:-t1=l=l·:.:!l::::lli.'.=.il::_!· 
Parameter Result Det. Limit Units 

INITIAl WEIGHT OR VOlUME 50 ml 
:::··FtNAt:::::wn·cHt::::t1it::votoMt:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::~:::::::::::::::::::::::.::::::::\::::::::;~:~:::::::::~::::::~~:::::::::::::. ::::s·o··:::::::::::::::::::::::.::::::\. :.:;.::::::·:.:-:-:.:: :·:-:::;::::::::;:::::: ... :::::::·~::::·:·: :::::::-::::;::::::::::::::::.:::::::::::::::::::::::::::::::::. :·mr-::::::::::::::::::::::::::::::;::::::::·::::_ . 

Page I (continued on next page) 

... ··-·---··· ... ----



• Page 2 (continued on next page) 



HERITAGE LABORATORIES, INC • 

. -: . 

• Page 3 (continued on next page) 

. . ... . -······-·-------



II 

r 

HERITAGE LABORATORIES, INC. 

rrogate recovery out 
reanalyzed with no improvement. 
estimates. See case narrative. 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16491. 

Sample Comments 

This Certificate sha11 not be reproduced, except in fu11, 
without the written approval of the Jab. 

~ Quality Assurance Officer: c1~, [Y))t? ~~ Page 4 (last page) 



I I 

• 

:; 

• 

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 10: MW-18 
LOG #: 10667 

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 13.48, WL 4.14, COND. 72000, PH 5:0 

Project I Lab ID 
1810 B117602 

PO Number 
530-06-501 

Sampled 
15-0CT-92 13:55 

Page 1 (continued on next page} 

.. ·····.·-········----



I I HERITAGE LABORATORIES, INC. Lab Sample ID: 8117602 

ARSEN C 

• Page 2 (continued on next page) 

-------.-· ··----- .... ··-··-·----------





I : 

• 

HERITAGE LABORATORIES, INC. 

Sample Comnents 
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: ~ an;3 ~f11. 

---·· --· -

Lab Sample ID: 8117602 

Page 4 (last page) 



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 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 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Descr1ptton 

FIELD INFORMATION: WD 15.12, WL 2.92, COND. 105, PH 6.0 

Project I Lab JD 
1810 8117642 

PO Humber 
530-06-501 

Sampled 
16-0CT-92 10:40 

Page 1 (continued on next page) 



HERITAGE LABORATORIES, INC • ID: 8117642 

• Page 2 {continued on next page) 



HERITAGE LABORATORIES, INC • 

• Page 3 (cont;nued on next page} 

-·-- -···-··. -- ........ ·-·---~---



r.-· 

• 

HERITAGE LABORATORIES, INC. 

ALL VOA VIALS CONTAINED BUBBLES. 

** See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

Sample Ccmnents 

This Certificate sha11 not be reproduced, except in fu77, 
without the written approval of the Jab. . . 

Quality Assurance Officer: ----::.~=·-=~~o::.L...:.......__C'(y)...=.....:...;=G...:.....;:::Ji..._.,~xdl~""'flvl~--

Lab Sample ID: 8117642 

Page 4 (last page) 



l I 

• 

• 

C E R T I F I C A T E 0 F A H A L Y S I S 

Service 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-19A 
LOG II: 10676 

Received 
17-0CT-92 

Complete 
11-NOV-92 

Prtnted 
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 I Lab ID 
1810 Bll7643 

PO Humber 
530-06-501 

Sampled 
16-0CT -92 11:15 

Page 1 (continued oti next page) 



I I HERITAGE LABORATORIES, INC. 

BD 

• Page 2 {continued on next page) 

. ····- ··--···-····---~---



I l HERITAGE LABORATORIES, INC. 

• Page 3 (continued on next page) 



I I 

, 
·' 

Sample Ccnments 
r:· BDL Below Detection Limit 

:· 

:· 

Sample chain of custody number 16489. 

This Certificate sha77 not be reproduced, except in fu71, 
without the written approval of the lab. 

• Quality Assurance Officer: Q-u~ cYnG ~ 

ID: 8117643 

Page 4 (last page) 



I I 

• 
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 10: MW-20 
LOG #: 10687 

Received 
17-0CT-92 

Complete 

16-NOV-92 
Printed 

24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sa~le Description 

FIELD INFORMATION: WD 14.57, WL 2.80, COND. 240, PH 5.9 

Project I Lab ID 
1810 8117644 

PO Humber 

530-06-501 
Sampled 

16-0CT-92 12:20 

• Page 1 {continued on next page) 

--------- -



r 

• Page 2 (continued on next page) 

----··-· -· 



I I HERITAGE LABORATORIES, INC. 

Parameter 
DICHLORODIFLUOROMETHANE 

., . 

g, . 

•• Page 3 (continued on next page) 

- -·-· . --··--------



: I 
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• 

HERITAGE LABORATORIES, INC. 

....... 

rrogate recovery 
reanalyzed with no improvement. 
estimates. See case narrative. 

* See Note for Parameter 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

Sample Ccmnents 

This Certificate sha71 not be reproduced, except in full, 
without the written approval of the lab. 

Quality Assurance Officer: 

ID: 8117644 

Page 4 (last page) 



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 Bill To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: MW-21 
LOG #: 10678 

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 

Page 1 (continued on next page) 

' 



l I HERITAGE LABORATORIES, INC. 

·' 

r. 

••• Page 2 (continued on next page) 



I I 

Parameter 
JICHLORODIFLUOROMETHANE 

• Page 3 (continued on next page) 



~ Sample Comments 
BDL Be1ow Detection Limit 

Sample chain of custody number 16489. 

This Certificate sha17 not be reproduced, except in fu71, 
without the written approval of the 7ab. 

~ Quality Assurance Officer: Page 4 {last page) 

...... 



I l 

• 

C E R T I F I C A T E 0 F A N A l Y S I S 

Service Location 
HERITAGE LABORATORIES, INC. 
4132 POMPANO ST. 
CHARLOTTE, NC 28216 
·(704)393-1853 

Report To Bill To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: MW-22 
LOG #: 10658 

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 

~~~~UW~@ 
NOV 2 51992 

Page 1 (continued on next page) 



HERITAGE LABORATORIES, INC • 

• Page 2 (continued on next page) 



II HERITAGE LABORATORIES, INC. 
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I I HERITAGE LABORATORIES, INC. 

* See Note for Parameter 
** See Note for Parameter 
*** See Note for Parameter 
BDL Below Detection Limit 

Sample Comnents 

~ Sample chain of custody number 16491. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab • 

• Quality Assurance Officer: ~ ~ Jwm'>RM 

Lab Sample ID: 8117577 

Page 4 (last page) 



i I 

• 

• 

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 10: MW-23 
LOG II: 10659 

Received 
15-0CT-92 

Canplete 
12-NOV-92 

Printed 
24-NOV-92 

8111 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 B117578 

PO Number 
530-06-501 

Sampled 
13-0CT-92 14:15 

Parameter Result Det. Limit Units 
INITIAL WEIGHT OR VOLUME 50 mL 

·:·ri ttAt:::-:::.w£ttiJ:Jt:::::oiF::.vaeo;.;E::::::::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::::::::::::::::;::;::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::;:::::::::::::::::: ::s·Q"::::::_:·::::::::::::::;:::·::::.::::::·:::::::-:::·::::::::::.·: :.::::.:::::::::::::--.. :·:·:_::.::·: ::::::::::::::::::}:{::::::::::::::::::::::::::::::::::: ··mu:::::::::::::::::::::;::;:::::~;;:::::: 

li-!ll8tll,~1f~tlltfl8 
Parameter I Result I Det. Limit I Units 

ARSENIC BDL 0.005 mg/L 

Page 1 (continued on next page) 



I I HERITAGE LABORATORIES. INC. 

f 

ARS 

• Page 2 (continued on next page) 



I I HERITAGE LABORATORIES. INC. Lab Sample ID: 8117578 

r 

Page 



I I 

f 

HERITAGE LABORATORIES, INC. Lab Sample ID: 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 Comments · 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

'.Quality Assurance Officer: ~ O'y)J?,;;_-r~"" Page 4 (last page) 

---· --··-



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 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: MW-24 
LOG #: 10672 

-
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 13.81, WL 3.48, COND. 7200, PH 6.6 

Project I Lab ID 
1810 B117639 

PO Humber 
530-06-501 

Sampled 
16-0CT-92 07:50 

Parameter Result Det. Limit Units 

.. ::·~~ ~l!Obt¥a~%U6RS~a~-8~~nr::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::v::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::·~~-::::::::::::::::::::::::::::;:::::::}:::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::-::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: -~b::::::::::::::::::::~:::::::::::~:~:::::~ 

Page 1 (continued on next page) 



HERITAGE LABORATORIES, INC • 

• Page 2 (continued on next page) 



I I HERITAGE LABORATORIES, INC. Lab Sample ID: 8117639 

r 

• Page 3 {continued on next page) 



2-FLUOROPHENOL 38 % Rec 
•

. >PAEN0.[¥05::;;:::::::::::::::::::;:::;:::;:::::::;:;:;:::;:;:;:::;:::::::;:::::;:::;:::::::::::;:::::::;:::::::::;:::;:::::::::::;:::::::::::::::;:::::::::::::::::::::::;:;:::::;:::::;:;:::::::;:;::;::;::;:::::::·:;:::::::::::::::.:::::;::::::::::::::: ::Jo:::··:::::::::;:::::::::::::::::;:.:;:::::::;}{::::::::::;:::./::::;:::;:;::::;:::::;:::;:··:::.:··:: :::;:::::;:;::::::?:::;:;:::::::::::;:::;:::::::;:;:;:;:::;: .%:-::·Rec::;:::;:;:;;:::::::;:;::::: 

NITROBENZENE-OS * 0 % Rec 
::·2·.i: F.l~OROatP:iiEN.Y.t::{{:~:}}/{:}}~:):{{:~::::{:}}}~:}~{{::::~::::~::{:~::::::{:::~:::~~{:}::{:::;:::::;::::;:::{:::::::;::::;:;::;::~(:{::;: :;:ss::~;:::;:::;:::r;:::::;:;::::\:/{{:{:/}}:::.::;:::t?/:::;::::;:;:::::·:::: ·/{{{{:::};:::::::::::;:\{{{{:; ::.%:::·Re.G?:{{{{{{{.: 

2,4,6-TRIBROMOPHENOL 69 % Rec 
?TERPHtNYt>O.tif:;:::;:::::::;:;:;:;::;::::::;:;::::::::;::::::;:::;:;::::::::::.::::::;:;:::;:;:;:;:;:::;:;:;:;:;:;::::;:::?:::;:;:;:;:;:;:;:::;:;:;:;:::;:;:;:;:::::::::::::::::::::::::::;::::::::;::;:::::::;:::;:;:::::::::;::::: :":·6·1·:::::.:::;:::;:;::::::::::.::;:.::;:;:;::::;:;:::::::;:::;::.;:::::::::::;::·::::::;:::;:;::.::::;;::::::::::.: :::;:;:::;:::::;:::::::;:;:::;::::::·::/:::;:::;:;:;:::::;:: ··:·%·:~:·Reb::::;:;:::::::::::::;::;:::. 

Note: * - Surrogate recovery outside of the control limits. 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 Corrments 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Page 4 (last page) 

. ·---·---·- -··· --- .... ······- ····----· 



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 Btll To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WilMINGTON 
SAMPlE ID: MW-25 
lOG #: 10674 

SOUTHERN WOOD PitDMONT 
P.O. BOX.5447 
SPARTANBURG, SC 29304 

Sample Description 

FIELD INFORMATION: WD 15.23, WL 1.63, COND. 72000, PH 6.4 

Parameter Result Det. Ltmlt Units 
INITIAL WEIGHT OR VOLUME 50 mL 

::·F:lNACKWElGHT?JlR::;:JJotOM£:;:;:;:;:::;:;:::;:;:;:;:;:;:;:;:;::~::~::::;::::::::::::;:;:::;::~;:;:::;:::::;:;:;::~:::::;:;:;:;:;:;:;:;:;:;:::;::;::::::;:::;:;:;::;::::;:~;:::=:;:::;:;:: .:::::s·o·:,::::;:;:::;:;:::::::;:;:;.::::;::::·;:::;::~:::::;:;:::::;:;::::·:=::~:::;:~;:;::::::::::::;::.::::;::::::: :.:·::::;:;::·::::::::::;:;:::::::::;:;:::;:::;:;:;:;:::;:;:::::: ::fut}::;:::;:;:::::;:;:;:;:::::::;:;:;:;::;;:;::: 

fll~fililirr'tl!~~{f!fll!~:iY~ft~l-~ft~-
Parameter I Result I Det. limit I Units 

ARSENIC 0.012 0.005 mq/l 

Page 1 (continued on next page) 



I I HERITAGE LABORATORIES, INC • lab Sample ID: 8117641 

• Page 2 (continued on next page) 



• Page 3 (continued on next page} 
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r 

HERITAGE LABORATORIES, INC.· 

rroga e recovery 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 Conments 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab • 

• Quality Assurance Officer: cL flimkvlM fYnB JCUVY'>'"Xlr Page 4 {last page} 



: ' 
' 
' 
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 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE 10: FIELD BLANK 

Received 
17-0CT-92 

Canplete 
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 Humber 

530-06-501 
Sampled 

16-0CT-92 13:20 

Page 1 (continued on next· page) 



HERITAGE LABORATORIES, INC • Lab Sample 10: 8117646 

• Page 2 (continued on next page) 



I I 
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HERITAGE LABORATORIES, INC. lab Sample ID: 8117646 



I I HERITAGE LABORATORIES, INC. Lab Sample ID: 8117646 
Parameter Result Det. Lim1 t Un1 ts 

BENZO(K)FlUORANTHENE BDl 0.01 mg/l 
:;:B.I.Sl·2·:t.CHtOROE:THY.lTETHER:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::}~./:•;:::::;::;:::::::::///:}{::· ·::·aoL:;::;:::::::{:::;// .. :f}/:\::::::;::;{:/::::.::}}:::::::;:::X::::x.: .:{:{:;::::::::;:::::;::;:;::·o:~·ol·: :·mg/[:::::::::=::::::.:;:;:::;;):: 

• :i~i!~t;!!i!SJ:.::::;::;:;;;;:;;:::::: :!~~::,;::::,:::::~!:::~:: ;::::;:!'!~i:' :§~~,,:::: 
:::A~~~21~tir:~::~~&R:l~&~M:f:M~I~::~~::::::~:::::::::::~::::::::~:::~:::;::::::::::::::::;::~~=~::::;::::::~:::::::::::::::::::::=~==~::::::;::::~::::;::::;::;::::::::::::::z: ·::::~8h::::::\:/?::::=~::::::::::::::::::::::;::::::::·:::·::::::::}::::::::::::::::::::::::::f ·:·::::::::::::::::::::::::::::::::·~··~··g·f::::: :. ~?.b:::::::::::::::::~;:::::::::::::: 
PHENANTHRENE BDl 0.01 mg/l 

·:::~Ft.HtORO.F3.f.:M.ETHY.lPHENOt::::::::;:;;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::::~::::::::::::::r::::::::::::::::::::::;::::::::::::::::::::::• :::eoc:::::;:;:::;::::::::::;:::;~:;:::;:::::::::::::~:?:?:::·:::};::::::::::::•:::::::::::::::::;:•:=::. ::::::::::::::::::::::::::::::Jl.·~·o 1•::: •:::mg/[::::;:::::•::::5::;:;::::•::· 

.::::~i&·U.·fi~~~~i~·~hrn<rt:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::::::: :::•:g·b:::::::::::::::=::::::::==:::::::•:;::;::::::::::::•::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::•:::::::::::::::~:::g.}:gl·::: ::ri:~;h:::::::~::::•:::::::::::~::::~: 
2,4-DINITROPHENOl BDl 0.05 mg/l · 

.::::e:.E.N.TACHlOROP.HENO.l:::::::::::::::::::::::::::::::::::::::::::::~:::::::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::::::~:;::::~:::::::::::::::::::::::::::::;::::::::::::::::::::: .::::eo e::::::::::::::::::::::::::::::::::::::::::::::::::•:::::::::•:::::::::;:::::::::::•:::::•::::::::::::/:::: ::::::::::::::::::::::;:::::::::::o }0 5..::: :··mg/1./:::::~:;:::;:::;::::::::::::::: 

:::£~f~EAtoRoP.fitrnn~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::;::::::::::::::::::::::::::::::::::::::::•::::::::::::::::::::::::::::::::::: ·::·~8b:::::::::::::::::;:::::::;::::::::::::::::::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::::=:::: ::::::::::::::::::::::;:::::::::;:-~":~·~}:::::. ::rii~Yb:::::::)::::::::::::::::::::: 
2,4,5-TRICHLOROPHENOl BDl . 0.01 mg/l 

::::z·;:4}:0..f:rRrcHtOROPH ENo·c:::;:::~:::::::;;::::;;;;;:::::::;p:;z::;::~::zzx::::::::x:;Z::::::::::::::;.:::::·::::::::::;::::;::::::::;:::::: ::·soc::·:::::'··::.::.:·.·;::.:::::::;::.::::::·:·:··.:::• :::::: .. ·:::::•::::::::.:;:.::.: ::\::::::::=::.:::;::::::::o ~: o t•.•: ·•mg/ u:::::::;:::::::::r:::~~::: 

::::sllRRDGAtt::::::ti.EtDVERY:::::::•:::::::::::::::::::::::::::::::::•:::::::::::;:::::::::•:::::::::•::::::•::::::::::::::•::::::::::::::::::;::::::::;:;;:::::::::::;:::;:::;:::::::::::::;:::::•::::::=::::::;:::::::: :::::::•::::::::::::::::::::•::;::=:::::::::•::::•::•:•:=;:::;::;::::::••::::::::::::::::::::::::::•:•::••::::::;:::;:;:::::::::::::: ::•::;::::::::::::::::::•:••:::::::::::;:::;:::::::::::::::::::: :::::::::::•::::::::::::::::::::::::;:::::::::::::::::::::;:::;: 

Note: See case narrative. 

Sample Conments 
BDL Below Detection Limit 

Sample chain of custody number 16489. 

This Certificate shall not be reproduced, except in full, 
w"ithout the written approval of the lab • 

• Quality Assurance·Officer: r.he~ OUJ;~SM Page 4 (last page) 



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 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: TRIP BLANK 

Received 
17-0CT-92 

Complete 

02-NOV-92 
Printed 

24-NOV-92 

Bill To 

s·OUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

Project I lab 10 
1810 Bll7647 

PO Number 
530-06-501 

Sampled 
16-0CT-92 

Page 1 (continued on next page) 



i I 

• 

• 

HERITAGE LABORATORIES, INC. 
Sample Coornents 

BDL Below Det~ction Limit 

Sample chain of custody number 16489 • 

This Certificate. shall not be reproduced, except in fu71, 
without the written approval of the lab • 

• Qua 1 i ty Assurance Officer: __;;chg;.r...=...Qj~~=":u.if"'M.~C'rni?>:...L.r...a....L....:....:::b.Ao<Jo;zxYY}J.,L.J.u.f!lf!*'~---

Lab Sample ID: 8117647 

Page 2 (last page) 



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 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 Description 

Project I Lab JD 
1810 Bl17607 

PO Number 

530-06-501 
Sampled 

15-0CT-92 17:45 

Page 1 (continued on next page) 



I I HERITAGE LABORATORIES, INC. 
Sample Comnents 

BDL Below Detection Limit 

Sample chain of custody number 16490. 

'~This Certificate shall not be reproduced, 
without the written approval of the lab. 

~ 

except in fu 71 , 

~Quality Assurance Officer: ~ 01)13~ 

Lab Sample ID: 8117607 

Page 2 (last page) 



• 
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 

COPPER 

Report To 

SANDRA WATSON 
SOUTHERN WOOD PIEDMONT 
P.O. BOX S447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: FIELD BLANK 

Parameter 

Received 
16-0CT-92 

Complete 
10-NOV-92 

Printed 
24-NOV-92 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX S447 
SPARTANBURG, SC 29304 

Sample Description 

Result 
BDL 

Project I Lab ID 
1810 Bll7606 

PO Number 
S30-06-S01 

Sampled 
1S-OCT-92 17:4S 

'l~f~J~~·~;mi.J~~~~~~-l~g~,~,:·::~i:~:.-:\:~~~;?.~~J~~~.~~~~+~~~:::;~:i-~:g~mt:l-:·.::_::;_·1:t:_:-::~''::·_)·_··>:_:;:··,..,~·:,;_-.':~ :·i:;-::·-::::'_·:::::;;:::·::t;:;·~;;;·t~::_,,;t~·~~~:~:r:~::;i:~;:,~:,::!·,'!:!l:'!i'-!:!.':1·'~!::-:: .. -r 
Parameter Result Det. Ltmlt Units 

INITIAL WEIGHT OR VOLUME SO ml 
:::"t'INAt::::::wt:rGHr:::::oR:::::votoME:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::/:::::,::::::::::::::::::·::::::::::~:::::::::::::::::::::::: ::·so·-::::::::::::::::::::::::::::.:::::::.:::·::::::::·:::::::·:·::·:··:::·::::::·:·:::::::::.:;::.·.·::-::.-··:::::::.:::::::::::::::::::·-::::::::::::::::::::::::::. :·me::::::::::::~:::::::::::::;:::::::::·.:·.l 

• 

Parameter 
ARSENIC I Det. Ltmtt I Units 

0.005 mq/L 

Parameter Result Det. Ltmtt Units 
INITIAL WEIGHT OR VOLUME 50 

:::f:lNAF?WEJ.Gflt:'::·alf:)JOtUMt::::::::;:;:::::::::::::::::;:::;::::::::::::::;::::::::~::::::::::::::::::::::::::::::::::::;::::::::::::::::::::::,::::::::;:::::::::::::::.:::::::::.::::::: _-:so::::.:::::::::;::: .. .::-·::.··-::·::··:.-.-._:_:·.·::.··-::·:::::.::>:\_.:-::.:.· :.:_:::\:;::.:::;.:::::.:._:::::::::;::::::::.:·:::: .... 
mL 
nit?:::::;:;:::::::::::::;::.::;:::::::::::;.:·: 

Page I (continued on next page) 



HERITAGE LABORATORIES, INC • Lab Sample ID: 8117606 

• Page 2 {continued on next page) 



HERITAGE LABORATORIES. INC • 
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HERITAGE LABORATORIES, INC. Lab Sample ID: 8117606 

2-FLUOROPHENOL 31 % Rec 
::~PHEN0f}tD5":::::::::::::::::::::::{::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::::::::::::::::::::~::::::::/::::::::;:::::::::::::::::~:::::::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::::::;:: .{23:~::::::~:::~:::::::::::::::::::::::::;::::;::::::::::::::::~:::::::::;:::;::::::::::::::::::::::::::::::::.::. ·:}:::::::::::·::;::::::::::::::::::::::;::::;::;::/::::::. ··.%:::::·Retf{::;:::::::::::;:·:.:::. 

NITROBENZENE-OS 70 % Rec 
::::2:~tfuo·Ro8tPHEN.Yt::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;;:::::::::::::::::::::::::::::::::::::::::::::~:::::::/::::::::::::::::::::::::::::::;: ::::tg_::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::/?/?:::::::;::::::::::::·::;::;:• ·:::::::::;::::::::;:::::::;:::;::::::::::::::::::::::::::::::::: ·.;%:::::ReE:::::::::::::::::::::':::-:: 

2,4,6-TRIBROMOPHENOL 59 % Rec 
."JER.PHENVt:?D·1:4::::::::::::;:::;;:::::::::;:::::::;:::::::::•:;::::.::::::::::::;:::::::;:;:::::::;:::::::::::::::::::::::;::::::::::::::::::::.;:;:::::::::::::;:;::::::::::::::::::::::::::::::::::::::;:::;;:;:::::::;:;::;:·:::;::. ·:)~··::;::z-os•·•:·:·:::•·::::--;:::::·:.:::::::::::.:::::.:·:·•.:::.·.::::•::::::::::.::_:•.::::.-: ::::: .. :::::::;:;:;:::::::::?;::::•:::::::::;::::·::::·. ··.%:.::Re·c::•:::::;:::::;.;;.;:: 

1 · Note: Surrogate recovery outside of the control limits. Extract was reanalyzed 

.. 

r 

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 shall not be reproduced, except in full, 
without the writte~ approval of the Jab. 

• Qua 1 i ty Assurance Officer: duJWn..ct11 O'bl3~ Page 4 (last page) 



' : 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: TRIP BLANK 

------· 

Received 
15-0CT-92 

Canplete 
30-0CT-92 

Printed 
24-NOV-92 

Bill To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SP~RTANBURG, SC 29304 

Sample Description 

Project I Lab ID 
1810 B117592 

PO NLI!Iber 
530-06-501 

Sampled 
14-0CT-92 

Page 1 (continued on next page) 



l I 

• 

• 

HERITAGE LABORATORIES. INC. 
Sample Conments 

BDL Below Detection Limit 

Sample chain of custody number 16491 • 

This Certificate sha77 not be reproduced, except in fu77, 
without the written approval of the lab • 

• Quality Assurance Officer: c:Ju~-th O'Y)A=-:b """'001!1\o 

Lab Sample ID: 8117592 

Page 2 (last page) 



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 5447 
SPARTANBURG, SC 29304 

PROJECT: SWP WILMINGTON 
SAMPLE ID: FIELD BLANK 

Received 

15-0CT-92 
Complete 

10-NOV-92 
Printed 

23-NOV-92 

Btll To 

SOUTHERN WOOD PIEDMONT 
P.O. BOX 5447 
SPARTANBURG, SC 29304 

Sample Description 

:· FAA.:/OR:UCP/'ACID ';:·DIGESTION :·.OF.::AQUEOUS ·.:·SAMPLES i..SW846;;;3005 
.- -:'AnatYiit; i': M·{·'CAsHfon :=::;_::.;:::,;·::-:•=:.-;':':.::'' ''.''·'(-;''An.alYs t 5··, Date:·: 21 ~ocr +92 ·: ,.::-:·::-... ,,_.: ·:·.- :;-i :::--.: >.-,::::' . .-, ·: · ,. 

Project I Lab ID 

1810 B117582 
PO N~Rber 

530~06-501 
Sampled 

14-0CT-92 16:30 

· Parameter Result Det. Ltmtt Units 

l:J~~lbQb·E:~~M:tlb·R-R~o~fl~~nr::::::::::::::::::::::::::::::::::::::::.?:::::::::;::::::::~::::~::::::::::::::::::~::::~:::~:::::::::::::::::::::::::::::::::::::::::::::::::::: :: ~g::::::::::::::::::::::.:::::::::::::·-:::::::·:·::::·:_·::::·.: ..... ·. ··.::····::··:·--:. · ::.::·::::-:·::::···:::::.:::.:::::::·:::::::::::::::-. ·. ~b::::::::::::::::::::::::::::::::::::~::::::: 

Parameter I Result I Det. Ltmtt 1 Units 
BDL 0. 025 mg/L COPPER 

Parameter I BDL ARSENIC 

GFAA·::ACID •'DIGESTION.;'Of:.:'.AQUEOUS. SAHPLESi:·SW846;;;3020 ···-::;.:,:~,'::':- . 
·-:Anal ysh·~ H ;:.·.'CASHiD~ -:;.::._:-:::::.} .. ',: :·i·•:.' :·,.:::>Amil ys·l s Date·:·.-·29-0CT :"92 ; '· ··: :. : .:··-:: :_:,:-::, _·,. _,:. ::·.· .. ·: '· 

Parameter 
INITIAL WEIGHT OR VOLUME 50 

:·t.lNAt:::::wEI GHl/.OR:::::votOME::•:::::?::?:::::::::::::::::::::;:::~:::::•:•:;:;:::::~::·:::;:•:::·::::;·:::.:.:.•::::;::;:::.::::·::•::·:::_:;.:.::.:.:::.:.:.::::::•::::::::.: ·.so.·::::: .. ·· . 

..... ·:.: 

Result 

Result 

Page 

I Det. Limit I Units 
0.005 moll 

Det. limit Units 
ml 

.. :·::.·: . .-:·:: :.: :·::.-:;: ~:::·:::·::: ::•::::·: . m c:::::::::::::;:::::::~:::::::::::::::;::::::: 

1 (continued on next page) 

---------



I I HERITAGE LABORATORIES, INC. Lab Sample ID: 8117582 

Parameter Result 
INITIAL WEIGHT OR VOLUME 50 

:::f.! NAt:::; vaL u;., E·::::::::::::::::::::::::::::·::::::::::::::::.::::.:.:}::::::::::.:.:::::::::::~::::;::::::::::::::::::::.:::::·::::~:::::.::::::::.::>:::::::.::.:;:::::::::::::::f:: .. ::.:.:::;:::::::::: : .. :~::.::::::-:. .. :::: . :·so· .:. · .-

• Page 2 (continued on next page) 



I I HERITAGE LABORATORIES, INC. Lab Sample ID: 8117582 

::SEHI fVOLATJ LE':, ORGANICS \·(BASE/NEUTRAL/ACID.'' FRACTIONS) SW846-8270 

·:::!:::·~a 1 ~\:~~)RH;~'Ws0:P~~f~~~-::·~t~kif(,"t:;Jros~tti~U41~e,.~~x0r2:c0:r-:J:.:~0;4":};s~"P~2:3~6.c:;HOS SV~A 
Parameter Result 

.. ; . ·:1 .. 

Page 

·---------



l I 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 
Sample Conrnents 

BDL Below Detection Limit 

Sample chain of custody number 16491. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

• Quality Assurance Officer: _,ds~w""'m1kL.L.I:l<=tM.<..IUII...._cm;...:..L,j::...BJ.-->"Ta~OII\"YY.\.(u.............._....,M~---- Page 4 (last page) 



: I 

• 

~ . 

• 
.. 

..... 

•• 
-------

. Waters 

Rep o- Total 

Rep 1 - Dissolved 

METALS 

~~~~uwr~ 
NOV 2 51992 

ENVUWJ~M£N IAL ,.., ...... .;, 



• 
Hetals 
Arsenic 
Chromfun 
Copper 
Lead 

.. 

• Heritage Laboratories, Inc •• Parameter Summary Report 
SUP Ullmlngton Project 

HW·22 HW·22 REP1 HW·23 
8117577 8117577 8117578 
13·0CT•92 13·0CT·92 13·0CT·92 

CAS N...rber Result Dl Unl~ Result Dl Unit! Result Dl Unit! 
7440·38-~ 0.033 0.005 mg/l 0.013 0.005 mg/l 8Dl 0.005 mg/l 

7440·47·3c 0.20 0.010 mg/l BDL 0.010 mg/l BDL 0.010 mg/l 
7440·50·f 0.038 0.025 mg/l BDL 0.025 mg/l BDL 0.025 mg/1 
7439·92·1 0.037 0.010 mg/l BDL 0.005 mg/l BDL 0.005 mg/1 

* Note: This Is a surmary report. P ease see the Certificate of Analysis for more 1ntormat on. DL • Detection L 

• Page 

H\1·23 REP1 H\1·10 
8117578 8117579 
13•0CT•92 14·0CT•92 
Result DL Unit! Result __11_l Unl~ 
8DL 0.005 mg/l 0,048 0.010 mg/l 
BDL 0.010 mg/1 0.019 0.010 mg/l 
8DL 0.025 mg/1 BDL 0.025 mg/1 
BDL 0.005 mg/1 0.018 0.005 mg/1 

~~~~ll~ ~@ 
NOV 2 51( 92. 

ENV 1f{J1HIIt1~ l AL ht I I,, .•. .) 

mit 



• 
Metals 
Arsenic 
ChromfUII 
Copper 
lead 

. 

-. • Heritage Laboratories, Inc •• Parameter Summary Report 
SUP Ullmfngton Project 

MW·10 REP1 H\1·16 HU·16 REP1 
8117579 8117580 8117580 
14·0CT·92 14·0CT·92 14·0CT•92 

CAS NU!ber Result Dl Unlt5 Result Dl Unit! Result Dl Units 
7440·38·• BDL 0.005 mg/l BDL 0.005 mg/l BDL 0.005 mg/l 

7440·47·3· BDL 0.010 mg/l BDL 0.010 mg/1 8Dl 0.010 mg/1 
7440·50·1 BDL 0.025 mg/1 0.030 0.025 mg/l 8Dl 0.025 mg/1 
7439·92·1 BDL 0.005 mg/1 0.012 0.005 mg/1 BDL 0.005 mg/1 

.. 

~ 
bt 

Hll-17 
8117581 
14•0CT·92 
Result Dl J.lnlts 

0.04 0.005 mg/l 
0.035 0.010 rn;/l 
0.054 0.025 rn;/1 
0.045 0.010 mg/l 

~~IEllWOC: 
NOV 2 5 1992. 

11\wlooiiL.hii\L lol I 

* Note: Thts ts a summary report. Pease see the Certtftcate of Analysts for more 1ntormat on; DL • Detection l mtt 

• Page 2 

MW·17 REP1 
8117581 
14·0CT·92 
Resl.!11 Dl Unt!!! 

0.0057 0.005 mg/l 
BOL 0.010 mg/1 
BOL 0.025 mg/1 
BOL 0.005 mg/1 

~ 

I ..a 

..... 



• 
Metal~ 
Arsenic 
Chromlun 
Copper 
Lead 

-· 

.. 

• Heritage Laboratories, Inc •• Parameter Summary Report 
SUP ~ilmlngton Project 

FIELD BLANK FIELD BLANK REP1 TRIP BLANK 
B117582 8117582 B117592 
14·0CT·92 14·0CT·92 14·0CT•92 

CAS Nurber Result DL Units Result DL Unit! Result DL 
7440·38-i! BDL 0.005 1119/l BOL 0.005 1119/l NA 

7440·47·3j! BDL 0.010 1119/l BDL 0.010 1119/l NA 
7440·5D-f BOL 0.025 1119/l BOL 0.025 1119/l NA 
7439·92·1 BOL 0.005 1119/l BDL 0.005 1119/l NA 

TRIP BLANK REP1 
8117592 
14·0CT•92 

Units Result _D~ Unit! 
NA 
NA 
NA 
NA 

rp 
~ 
~~~uw~ 
NOV~ 5 1992 

b. '''~••••ILa, e r\L. , ·•. 

• Note: This Is a summary report. P ease see the Certificate of Analysis for more lnformat on. DL • Detection L1m1t 

• Page 3 

11\1·9 
8117598 
15·0CT·92 
Result Dl Uniu; 
BDL 0.005 1119/l 
BOL 0.010 1119/l 
BDL 0.025 1119/l 
BDL 0.005 1119/L 

m 
1,1 ..... 



• 
Metals 
Arsenic 
Chromlun 
Copper 
lead 

.. 

• 
Heritage laboratories, Inc •• Parameter Summary Report 

SVP Vllmlngton Project 

MW·9 REP1 MV·8 MW·8 REP1 
8117598 8117599 8117599 
15·0CT·92 15·0CT·92 15•0CT·92 

CAS NUTtier Result Dl Units Result Dt urtlts Result DL units 
7440·38•t 8Dl 0.005 mg/1 BDl 0.005 mg/l BDl 0.005 mg/L 

7440·47·3~ BDl 0.010 II'G/1 0.024 0.010 mg/L 8Dl 0.010 II'G/L 
7440·50-f 8Dl 0.025 mg/1 0.026 0.025 II'G/L BDl 0.025 IIQ/L 
7439·92·1 BDl 0.005 mg/1 0.038 0.010 II'G/L BDl 0.005 11'19/l 

~~ 
i:.u. u\ 

* Note: This Is a summary report. P ease SH the certificate of Ana ysls for more 1nfonnat on. Dl • Detect I on l 

• 
Page 4 

MV·8A IN·SA REP1 
8117600 8117600 
15·0CT·92 15·0CT·92 
Result Dl Units Resutt _It I. Units 
BDl 0.005 mg/L BDl 0.005 II'G/l 
8Dl 0.010 ~~"GIL BDl 0.010 II'G/l 
BDL 0. 025 II'G/L BDL 0.025 IIQ/L 
BDl 0.005 mg/l BDL 0.005 II'G/l 

~~llW![~ 
~OV ~ J 1992 

..... '-'' '1'\L. r\1 I I" • • · 

mit 
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Metals 
Arsenic 
Chromium 
Copper 
Lead 

.. 

• 
Heritage Laboratories, Inc •• Parameter Summery Report 

S~ Ullmlngton Project 

Mll·7 Mll·7 REP1 M11·18 
9117601 9117601 9117602 
15·0CT·92 15·0CT·9Z 15·0CT·92 

CAS NU!ber Result DL Units Result DL Units Result DL UnitE 
7440·38·t 9DL 0.005 mg/l BDL 0.005 mg/1 0.0058 0.005 mg/L 

7440·47·3i: 0.014 0.010 mg/l BDL 0.010 mg/1 0.67 0.010 mg/l 
7440·50-f BDL 0.025 mg/l BDL 0.025 mg/1 0.051 0.025 mg/l 
7439·92·1 0.0097 0.005 mg/l BDL 0.005 mg/1 0.081 0.05 mg/l 

~~ 
Eli~ II 

M\1-18 REP1 
9117602 
15·0CT•92 
Result DL Unit! 
BDL 0.005 mg/l 
9DL 0.010 mg/l 
BDL 0.025 mg/l 
BDL 0.005 mg/l 

~~~UWl[tr 
~ 'I 

NOV 2 5 1992 ~ 

VIIIIILitlt\L Hi· a nl 

* Note: Tnls Is e summery report. PLease see the Certificate ot Analys1S for more 1nformeuon. DL • Detection L1mit 

• 
Page 5 

MW·6 
9117603 
15·0CT•92 
Result __Ill _!l_nl t!i 
BDL 0.005 mg/L 
BDL 0.010 mg/L 
BDL 0.025 mg/l 
BDL 0.005 mg/l 

,.) 



• 
Metals 
Arsenic 
Chromlun 
Copper 
lead 

-

• Heritage Laboratories, Inc •• Parameter Summary Report 
SVP Vllmlngton Project 

H\1·6 REP1 H\1·13 H\1·13 REP1 
8117603 8117604 8117604 
15·0CT·92 15·0CT·92 15·0CT·92 

CAS Nurber Result DL Unit! Result DL Unl~ Result DL Units 
7440·38·e 8DL 0.005 ~/l 0.048 0.005 ~/l 8DL 0.005 mg/L 

7440·47·3~ 8DL 0.010 ~/l 0.039 0.010 ~/l BDL 0.010 mg/L 
7440·50-f BOL 0.025 ~/l 0.061 0.025 ~/l BDL 0.025 mg/L 
7439·92·1 BDL 0.005 ~/l 0.12 0.05 ~/l BDL 0.005 IIQ/L 

~~~ 
Nl 

ENVti\v• 

H\1·15 
8117605 
15·0CT·92 
Result DL Unit! 

0.11 0.05 mg/l 
0.031 0.010 IIQ/l 
0.050 0.025 mg/1 
0.042 0.015 mg/l 

0 

tUWOC@ 
v 2 51992 

Ill LU I AL 1\H P.IHS 

* Note: This Is a summary report. P ease see the Certificate of Analysts tor more tntormatlon. DL • Detection L mtt 

• Page 6 

H\1·15 REP1 
8117605 
15·0CT•92 
Result DL Unt~ 

0.023 0.005 ~/l 
8DL 0.010 mg/l 
8DL 0.025 IIQ/l 
BDL 0.005 ~/1 



• 
Metals 
Arsenic 
Chromium 
Copper 
Lead 

. 

• Heritage Laboratories, Inc •• Parameter Summary Report 
SUP Vllmlngton ProJect 

FIELD BLANK FIELD BLANK REP1 TRIP BLANK 
8117606 8117606 8117607 
15·0CT·92 15·0CT·92 15·0CT•92 

CAS Nurber Result Dl Units Result DL Units Result Dl 
7440·38·4 8DL 0.005 mg/L BDL 0.005 mg/L NA 

7440·47·3< 8DL 0.010 mg/l 8DL 0.010 mg/L NA 
7440·50-f 8DL 0.025 mg/l BDL 0.025 mg/l NA 
7439·92·1 8DL 0.005 mg/l 8DL 0.005 mg/l NA 

Unfts 

~m 
ENVIR 

TRIP BLANK REP1 
8117607 
15•0CT·92 
Result DL Units 

NA 
NA 
NA 
NA 

~~UWl£@ 
NOV 2 5 1992 

QNMENTAL AFfA\f 

* Note: Tnts IS 11 sllmlltry report. P ease see t~e terttftcate of Analysts for more tnfonnat on. DL • Detection L mtt 

• Page 7 

MII-11A 
8117638 
16·0CT•92 
Result Q.L Unl~ 
8DL 0.005 mg/l 

0.012 o.oto mg/L 
8DL 0.025 mg/1 

0.0095 0.005 mg/l 

::; 



• 

.I 

Metals 
Arsenic 
Chromlun 
Copper 
Lead 

-· 

• 
Heritage Laboratories, Inc -- Parameter Summary Report 

SWP Wilmington Project 

H\1·11A REP1 H\1·24 H\1·24 REP1 
8117638 8117639 8117639 
16-0CT-92 16-0CT-92 16-0CT-92 

CAS Nurber Result Dl Unltf Result Dl Unit! Result DL Unit! 
7440·38-c BDL 0.005 mg/l 0.0064 0.005 mg/l BDL 0.005 mg/l 

7440-47-3. BDL 0.010 mg/1 0.018 0.010 mg/1 8DL 0.010 mg/1 
7440·50·f 8Dl 0.025 mg/1 0.027 0.025 mg/l 8DL 0.025 mg/l 
7439-92-1 8DL 0.005 mg/l 0.071 0.050 mg/l 8DL 0.005 mg/l 

~~~ 
N( 

ENV1Hv .. 

* Note: This 11 a summary report. P ease see tl'le Certificate of Ana ysts tor more tntormat on. DL • Detection L 

• 
Page 8 

M\1·14 Hll·14 REP1 
8117640 8117640 
16·0CT•92 16-0CT-92 
Result DL Untt1 Re~ Ql. Untt! 

0.018 0.005 l!lg/l BDL 0.005 mg/1 
0.069 0.010 1119/1 BDL 0.010 mg/1 
0.059 0.025 mg/l BDL 0.025 mg/1 
0.050 0.015 111911 BDL 0.005 mg/1 

~UWl[® 
v 2 51992 

11t:.1f I AL AFfAinS 

mit 



• 
Metals 
Arsenic 
ChromltJn 
Copper 
Lead 

-

• Heritage Laboratories, Inc •• Parameter Summary Report 
S~ ~llmlngton Project 

MW·25 H\1·25 REP1 MW·19 
8117641 8117641 8117642 
16·0CT·92 16·0CT·92 16·0CT·92 

CAS Nt.JI'ber Result Dl Unit! Result Dl Unit! Result DL Unlt! 
7440·38·4 0.012 0.005 mg/l 8DL 0.005 mg/l 8DL 0.005 mg/l 

7440·47·3' 0.031 0.010 mg/L BDL 0.010 mg/l 0.030 0.010 mg/l 
7440·50-e 0.041 0.025 mg/L 8Dl 0.025 mg/l 8Dl 0.025 1119/l 
7439·92·1 0.036 0.010 mg/L BDL 0.005 mg/l 0.0050 0.005 mg/l 

~~~ 
N 

MW·19 REP1 
8117642 
16·0CT·92 
Resl!lt Dl Unit! 
8Dl 0.005 Jng/l 
BDL 0.010 mg/L 
BDL 0.025 mg/L 
BDL 0.005 mg/L 

~~llWI[@ 
pv 2 5 1992. 

EN-Jd~ ... , ... i:.lt 1 /'\L Ar r •"''·'" 

* Note: This Is a summary report. P ease see the Certificate of Analysts for more tnformat on. DL • Detection L mit 
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MW·19A 
8117643 
16·0CT·92 
Result Dl Unit! 

0.0050 0.005 mg/l 
0.011 0.010 mg/L 

8DL 0.025 mg/L 
0.011 0.005 mg/L 



• 
Metals 
Arsenic 
ChromiUII 
Copper 
Lead 

-· 

.... 

• Heritage Laboratories, Inc -- Parameter Summary Report 
SUP Vllmlngton ProJect 

M\1·19A REP1 M\1•20 M\1·20 REP1 
8117643 8117644 8117644 
16-0CT-92 16·0CT·92 16-0CT-92 

CAS Nurber Result DL Unfts Result DL Unft! Result DL Units 
7440-38·i1 8DL 0.005 mg/L 0.010 0.005 mg/l BDL o.oo5 moiL 

7440-47·3• BDL 0.010 mg/1 BDL 0.010 mg/1 BDL 0.010 mg/L 
7440-50-1 BDL 0.025 mg/l 0.032 0.025 mg/l BDL 0.025 moiL 
7439-92-1 BDL 0.005 mg/l 0.012 0.005 mg/l BDL 0.005 mg/L 

' 

~~(G 
NO 

ENVIROf~l 

M\1·21 
8117645 
16-0CT-92 
Result _OL Unfts 

0.028 0.005 IIIIJ/L 
0.032 0.010 mg/1 
0.035 0.025 IIIIJ/1 
0.061 0.050 mgfl 

taW[[@ 
~ 2 51992. 

~ENTAL AF.FAtnS 

• Note: ThiS Is a s1.1111111ry report. Please see the Certificate of AnalySis for more lntormat ton. DL • Detection Ltmlt 

. .... 
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M\1·21 REP1 
8117645 
16-0CT-92 
Result JtL Unf tJ; 
BDL 0.005 mg/L 
BDL 0.010 mg/L 
BDL 0.025 mg/L 
BDL 0.005 mg/L 



• 
Metals 
Arsenic 
Chromfun 
Copper 
Lead 

-· 

• 
Heritage Laboratories, Inc •• Parameter Summery Report 

S~ ~limington Project 

FIELD BLANK FIELD BLANK REP1 TRIP BLANK 
8117646 8117646 8117647 
16·0CT·92 16·0CT·92 16·0CT·92 

CAS NlJI'ber Result DL Units Resut t DL Units Result Dl 
7440·38·0: BDL 0.005 mg/l BDL 0.005 mg/1 NA 

7440·47·3i! 8DL 0.010 mg/1 BDL 0.010 mg/1 NA 
7440·50-f BDL 0.025 mg/1 BDL 0.025 mg/1 NA 
7439·92·1 8DL 0.005 mg/1 BDL 0.005 mg/1 NA 

Unit! 

~~ 
EN.,iH 

• Note: ThiS IS a summery report. P ease see the Certificate ot Analysts for more tnformat on. DL • Detection L 
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TRIP BLANK REP1 
8117647 
16·0CT·92 
Result Ol Unit! 

NA 
NA 
NA 
NA 

~~nW~] 
--.;. 

NOV 2 51992 

~,JiviENTAL At-rAil s 

mit 
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Semi-Volatiles 
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~~~tllWJt~ 
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• 
Seml·volatfles 
Acenaphthene 
Anthracene 
Benz(A)Anthrecene 
Benzo(A)Pyrene 
Benzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
Bls(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chlorophenol 
Chrysene 
DfbenzCA,H)Anthracene 
2,4·Dfmethylphenol 
2,4·Dinltrophenol 
Fluoranthene 
lndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5·Trfchlorophenol 
2,4,6·Trfchlorophenol 

·-. 

• Heritage Laboratories, Inc •• Parameter Summary Report 
SVP Ullmlngton Project 

M\1•22 M\1•23 M\1•10 
8117577 B117S78 B117S79 
13·0CT·92 13·0CT·92 14·0CT·92 

CAS Nurber Result DL Unit! Result DL Unit! Result or untt! 
83·32·~ *2.5 0.01 mg~-~ BDL 0.01 mg/l BDL 0.01 mg/i 

120·12·1 0.18 0.01 mg/ BDL 0.01 mg/1 BDL 0.01 mg/1 
56· 55· 0.13 0.01 mg/1 BDL 0.01 mg/l BDL 0.01 mg/l 
50·32-1 0.06 0.01 mg/l BDL 0.01 mg/l BDL 0.01 mg/l 

205·99·i 0.12 . 0.01 mgll BDL 0.01 mg/1 BDL 0.01 mgll 
207·08·1 BDL 0.01 mg/1 BDL 0.01 mg/l BDL 0.01 mg/l 
111·44·C BDL 0.01 mg/l BDL 0.01 mg/L BDL 0.01 mg/l 
86·74·E 0.19 0.01 mg~~ BDL 0.01 mg/L BDL 0.01 mg/L 
59·50·1 BDL 0.01 mg/ BDL 0.01 mg/l BDL 0.01 mg/L 
95·57-f BDL 0.01 mg/L BDL 0.01 mg/L BDL 0.01 mg~~ 

218·0H 0.10 0.01 mg/L BDL 0.01 mg/L BDL 0.01 mg/ 
53·70·~ BDL 0.01 mg/L BDL 0.01 mg/L BDL 0.01 mg/l 

105·67·~ 0.03 0.01 mg/L BDL 0.01 mg/L BDL 0.01 mg/L 
25550·58·1 BDL 0.05 mg~t BDL 0.05 mg/L BDL 0.05 mg/L 

206·44·C *1.7 0.01 mg/ BDL 0.01 mg/L BDL 0.01 mg~~ 
193·39·' 0.02 0.01 mg/l BDL 0.01 mg/l BDL 0.01 mg/ 
91·20·, **4.5 0.01 mg/l BDL · 0.01 mg/l BDL 0.01 mg/1 
87·86·~ BDL 0.05 mg/L BDL 0.05 mg/l BDL 0.05 mg/l 
85·01·! *3.7 0.01 mg/l BDL 0.01 mg/l BDL 0.01 mg/l 

108·95·4 BDL 0.01 mg~~ BDL 0.01 mg/l BDL 0.01 IV~: 
25167·83·~ BDL 0.01 mg/ BDL 0.01 mg/l BDL 0.01 mg/ 

95·95-~ BDL 0.01 mg/L BDL 0.01 mg/l BDL 0.01 1119~: 88·06·i BDL 0.01 mg/1 BDL 0.01 mg/l BDL 0.01 mg/ 

M\1·16 
B117S80 
14·0CT·92 
Result Dl Unftt 
BDL 0.01 mg/l 
BDL 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/1 
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/1 
BDL 0.01 mg/l 
BDL 0.05 mg/l 
BDL 0.01 mg/l 
BDL 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.05 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/1 
BDL o.ot mg/L 
BDL 0.01 mg/l 

' 

~~~~ 
NOV~ 

EN iiav.~i.it 
* Note: Thla Is a summary report. P ease see the Certificate of Analysis for more infonnation. DL • Detection L mt t 

• 
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M\1·17 
B117S81 
14•0CT•92 
Resul~ Dt: Unit! 
BDL 0.01 mg/1 

0.02 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/1 

. 0.01 0.01 mg/1 
BDL 0.01 mg/l 
BDL 0.01 mg/L 
BDL 0.01 mg/L 
BDL 0.01 mg/L 
BDL 0.01 mg/L 
BDL 0.01 mg/L 
BDL 0.01 mg/l 
BDL 0.01 mg/L 
BDL 0.05 mg/L 

0.08 0.01 mg/l 
BDL 0.01 mg/l 
BDL 0.01 mg/l 
BDL 0.05 mg~~ 

0.06 0.01 mg/ 
BDL 0.01 mg/l 
BDL 0.01 mg/l 
BDL 0.01 mg/l 
BDL 0.01 mg/l 

UWOC@ 
51992 

HAL ,·,,. i.l .3 



• 
Semi-volatiles 
Acenaphthene 
Anthracene 
Benz(A)Anthracene 
Benzo(A)Pyrene 
8enzo(8)Fluoranthene 
8enzo(K)Fluoranthene 
8fs(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chlorophenol 
Chrysene 
Dlbeni(A,H)Anthracene 
2,4·Dimethylphenol 
2,4-Dinltrophenol 
Fluoranthene 
Jndeno(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 Yllmfngton Project 

FIELD BLANK TRIP BLANK H\1·9 
8117582 8117592 8117598 
14·0CT•92 14·0CT·92 15·0CT•92 

CAS Nurber Result DL Units Result Dl Units Result DL Unit 
83·32-~ BDL 0.01 mg/l NA BDL 0.01 mg/1 

120·12·1 BDL 0.01 mg/l NA BDL 0.01 mg/l 
56·55-~ BDL 0.01 mg/l NA BDL 0.01 mg/1 
50·32-f BDL 0.01 mg/l NA BDL 0.01 mg/L 

205·99·:! 8DL 0.01 mg/l NA BDL 0.01 mg/1 
207·08-~ 8DL 0.01 mg/l NA BDL 0.01 mg/1 
111·44-~ 8DL 0.01 mg/l NA BDL 0.01 mg/l 
86·74-f BDL 0.01 mg/l NA BDL 0.01 mg/L 
59·50·i BDL 0.01 mg/l NA BDL 0.01 mg/L 
95·57-f BDL 0.01 mg/l NA BDL 0.01 mg/l 

218-0H BDL 0.01 mg/l NA BDL 0.01 mg/l 
53·70· BDL 0.01 mg/l NA BDL 0.01 mg/l 
105·67-~ BDL 0.01 mg/l NA BDL 0.01 mg/l 

25550·58·i BDL 0.05 mg/l NA BDL 0.05 mg/l 
206·44·C BDL 0.01 mg/l NA BDL 0.01 mg/l 
193·39-~ BDL 0.01 mg/l NA BDL 0.01 mg/l 
91·20·~ BDL 0.01 mg/l NA BDL 0.01 mg/l 
87·86·S BDL 0.05 11'19/l NA BDL 0.05 mg/l 
85·0H BDL ·0.01 mg/l NA BDL 0.01 mg/l 
108·95-~ BDL 0.01 mg/L NA BDL 0.01 mg/l 

25167·83-~ BDL 0.01 mg/l NA BDL 0.01 mg/l 
95·95-~ BDL 0.01 mgtl NA BDL 0.01 mg/l 
88·06·:! BDL o.o~ mg/L NA BDL 0.01 mg/l 

• Note: This Is 11 sunnary report. P ease see the Certificate of Analysts tor more tntormat on. DL • Detection L 

• Page 2 

H\1•8 HII·8A 
8117599 8117600 
15·0CT•92 15·0CT•92 
Result DL Units Result Dl Units 
BDL 0.01 mg/L BDL 0.01 mg/L 
BDL 0.01 mg/L BDL 0.01 mg/L 
BOL 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 
8DL 0.01 mg/L 8DL 0.01 lllg/l 
BDL 0.01 mg/L BDL 0.01 mg/l 
BDL 0.01 mg/l BDL 0.01 mg/l 
BDL 0.01 mg/l BDL 0.01 mg/l 
BDL 0.01 mg/L BDL 0.01 mg/L 
BDL 0.01 mg/l BDL 0.01 mg/L 
BOL 0.01 mg/l BDL 0.01 mg/L 
BDL 0.01 mg/1 BDL 0.01 mg/l 
BOL 0.05 mg/l BDL 0.05 mg/L 
BOL 0.01 mg/l BDL 0.01 mg/L 
BOL 0.01 mg/1 BDL 0.01 mg/l 
BDL 0.01 mg/l BDL 0.01 mg/L 
BDL 0.05 lllg/1 BDL 0.05 mg/l 
BDL 0.01 mg/1 BDL 0.01 mg/l 
BDL 0.01 111911 BDL 0.01 mg/l 
BDL 0.01 mg/1 BDL 0.01 mg/l 
BDL 0.01 mg/1 BDL 0.01 mg/l 
BOL 0:01 mg/1 BDL 0.01 mg/l 

~~@~D WOCij 
NOV 2 1992 

... . . I r" • .. ·' 
mtt 1:.11 t lhVUIYILU I n&. '·• • ' ......... 
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• 
Semi-volatiles 
Acenaphthene 
Anthracene 
8enz(A)Anthracene 
Benzo(A)Pyrene 
8enzo(B)Fluoranthene 
Benzo(K)Fluoranthene 
8ls(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chlorophenol 
Chrysene 
OfbenzCA,H)Anthracene 
2,4·Dimethylphenol 
2,4·Dinltrophenol 
Fluoranthene 
lndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5·Trfchlorophenol 
2,4,6·Trfchlorophenol 

-

... • 
Heritage Laboratories, Inc •• Parameter Summary Report 

S~ Vllmlngton Project 

M\1•7 M\1·18 M\1•6 
8117601 8117602 8117603 
15·0CT·92 15·0CT·92 15·0CT·92 

CAS Nurber Result Dl Unlt1 Result Dl Unit! Result Dl Unft! 
83·32·~ BDL 0.01 mg/l 8Dl 0.01 mg/L 8Dl 0.01 mg/L 

120·12·1 BDL 0.01 mg/l BDL 0.01 mg/l 8Dl 0.01 IIQ/l 
56·55·, BDL 0.01 II'Q/l 8Dl 0.01 mg/l 8Dl 0.01 ~/l 
50·32-f 8Dl 0.01 mg/l BDL 0.01 mg/l BDL 0.01 mg/l 

205·99·~ 8DL 0.01 mg/l BDL 0.01 mg/l BDL 0.01 1119/l 
207·08·~ BDL 0.01 mg/l 8DL 0.01 mg/l BDL 0.01 1119/l 
111·44·~ BDL 0.01 mg/l 8DL 0.01 mg/l 8DL 0.01 11'19/l 
86·74-l 8DL 0.01 mg/l 8Dl 0.01 mg/l 8DL 0.01 mg/l 
59·50·J 8DL 0.01 mg/l 8Dl 0.01 mg/1 8DL 0.01 mg/l 
95·5N 8DL 0.01 mg/l 8Dl 0.01 mg/1 8Dl 0.01 119/l 

218·0H 8Dl 0.01 mg/l 8DL 0.01 mg/1 8DL 0.01 119/l 
53·70·~ 80l 0.01 mg/l 8DL o.o1 mg/t 80l 0.01 mg/1 
105·67·~ 8DL 0.01 mg/l 8DL 0.01 mg/l 8Dl o.o1 119/1 

25550·58·1 BDL 0.05 mg/l 8DL 0.05 mg/l 80l 0.05 mg/1 
206·44·( BDL 0.01 mg/l 8DL 0.01 mg/l 80l 0.01 ll'lg/1 
193·39·5 BDL 0.01 mg/L BDL o.o1 mg/L BDL o.o1 1119/l 
91·20·3 BDL 0.01 119/L BDL 0.01 mg/L BDL 0.01 rvtt 
87·86-lj BDL 0.05 rrQ/l BDL 0.05 mg/l BDL o.o5 rv/1 
85·01·1l BDL 0.01 fr9/l BDL 0.01 mg/L BDL 0.01 119/l 

108·95·2 BDL 0.01 rrQ/l BOL 0.01 mg/l BDL o.o1 rv/L 
25167·83-~ BDL 0.01 119/L BDL 0.01 mg/l BDL 0.01 119/l 

95·95·4 BDL 0.01 mg/L BDL 0.01 mg/l BOL 0.01 mg/l 
88·06·:! BOL 0.01 mg/L BDL 0.01 mg/L BOL 0.01 119/l 

M\1•13 
8117604 
15·0CT·92 
Result_ Dl Untt1 

*1.1 0.2 mg/1 
*0.26 0.2 mg/1 
0.12 0.01 mg/1 
0.04 0.01 mg/1 
0.08 0.01 mg/1 

BDL 0.01 mg/1 
BDL 0.01 mg/1 

*0.32 0.2 rrg/1 
8DL 0.01 mg/1 
BDL 0.01 mg/1 

0.10 0.01 ~~g/l 
BDL 0.01 mg/1 

0.01 0.01 l.lg/1 
BOL 0.05 ug/1 

*0.76 0.2 mg/1 
0.02 o.o1 mg/t 

*3.5 0.2 mg/l 
BDL 0.05 mg/l 

*1.6 0.2 mg/L 
BDL 0.01 mg/L 
BDL 0.01 mg/L 
BOL 0.01 mg/1 
BDL 0.01. mg/1 

0 

~~CG~U~ 
NOV 2 51 

Eli 411\ ... nniL:.It 1 nl 
* Note: This Is a summary report. P ease see the Certtflcate of Ana ys1s for more 1nformat on. DL • Detection L mit 
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M\1·15 
8117605 
15·0CT•92 
Result Q.!. Unltl; 

0.14 0.01 II'Q/l 
BDL 0.01 II'Q/l 
BDL 0.01 mg/l 
BDL 0.01 rrg/l 
BDL 0.01 mg/l 
BDL 0.01 mg/l 
BDL 0.01 mg/l 

0.03 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/1 

0.03 0.01 mg/1 
BDL 0.05 mg/1 
BDL 0.01 rt"9/ 
BDL 0.01 mg/l 
BDL 0.01 mg/l 
BDL 0.05 mg/l 

0.05 0.01 mg/l 
BOL 0.01 rrg/L 
BDL 0.01 mg/L 
BDL 0.01 mg/l 
BOL 0.01 mg/l 

)~~ 
~92 

lol f I •o .,t 



! • 
Seml·vol a tiles 
Acenaphthene 
Anthracene 
SenzCA)Anthraeene 
Senzo(A)Pyrene 
Benzo(S)Fluoranthene 
Benzo(K)Fluoranthene 
SlsC2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Hethylphenol 
2·Chlorophenol 
Chrysene 
DlbenzCA,H)Anthracene 
2,4·Dimethylphenol 
2,4-Dinltrophenol 
Fluoranthene 
Jndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5·Trleh1orophenol 
2,4,6-Trfchlorcphenol 

-· 

• Heritage laboratories, Inc •· Parameter Summary Report 
SUP Ullmlngton Project 

FIELD BLANK TRIP BLANK HU•11A-
8117606 8117607 8117638 
15·0CT·92 15·0CT·92 16·0CT•92 

CAS Nurber Result Ol Unlt.l] Result Dl Unit! Result OL Units 
83·32·9 BDL 0.01 11'19/l NA 0.05 0.01 ll'lg/l 

120·12·1 BDL 0.01 mg/1 NA 0.02 0.01 mg/1 
56·55-~ BDL 0.01 mg/l NA 80L o.o1 mg/l 
50·32-e SOL 0.01 mg/l NA BOL 0.01 mg/1 

205·99-~ SOL 0.01 mg/l NA BOL 0.01 mg/1 
207·08-~ BOL 0.01 mg/l NA BOL 0.01 ll'lg/1 
111·44-~ 80L 0.01 mg/l NA BOL 0.01 mg/l 
86·74-e BDL 0.01 mg/l NA 0.04 0.01 mg/1 
59·50-'l BDL 0.01 mg/1 NA BOL 0.01 mg/1 
95·57-f BDL 0.01 mg/1 NA BOL 0.01 mg/1 

218·0H BDL 0.01 mg/1 NA BOL 0.01 mg/1 
53·70-~ SOL 0.01 mg/1 NA BOL 0.01 mg/1 
105·67-~ BOL 0.01 mg/1 NA SOL 0.01 mg/1 

25550·58·7 BOL 0.05 mg/l NA BDL 0.05 mg/1 
206·44•( SOL o.ot mgtt NA 0.01 0.01 mg/1 
193·39·· BDL 0.01 mg/l NA BDL o.ot mgtt 
91·20·3 BDL 0.01 mg/l NA BDL 0.01 mg/1 
87·86·§ BDL 0.05 mg/l NA BDL 0.05 1119/1 
85·01-f BDL 0.01 mg/L NA 0.06 o.ot ll'lg/t 

108·95-c SOL 0.01 mg/L NA BDL 0.01 mg/l 
25167·83-~ BDL 0.01 mg/L NA BDL 0.01 II'G/1 

95·95-~ BDL 0.01 mg/L NA BDL 0.01 mg/l 
88·06-~ BDL 0.01 11'19/l NA BDL 0.01 mg/1 

• 
Page 4 

HU·24 HU•14 
8117639 B117MO 
16·0CT•92 16·0CT·92 
Result DL _!.!nlt$ Resru_ Dl Un~ 

0.11 0.01 11'19/l **0.81 0.01 mg/l 
BDL 0.01 mg/l **0.26 0.01 mg/1 
SOL 0.01 mg/l 0.14 0.01 mg/l 
SOL 0.01 II'G/l 0.05 0.01 II'G/l 
SOL 0.01 II'G/l 0.11 0.01 mg/1 
BOL 0.01 mg/l SOL 0.01 mg/1 
BOL 0.01 II'G/l SOL 0.01 mg/1 

0.03 0.01 II'G/l 0.19 0.01 ll'lg/1 
BOL 0.01 mg/l BDL 0.01 mg/1 
BDL 0.01 II'G/1 BDL 0.01 mg~: BOL 0.01 mg/1 0.09 0.01 mg/ 
BOL 0.01 mg/1 BOL 0.01 mg/l 
SOL o.ot m;tl SOL o.ot mgtt 
SOL 0.05 mg/1 BDL 0.05 mg/l 
BDL o.ot II'G/1 **0.78 0.01 mg/l 
BDL 0.01 II'G/l 0.02 0.01 mg/l 
BDL o.ot mgtt ***4.9 0.01 mg/l 
BDL 0.05 mg/l SOL 0.05 mg/L 

0.02 0.01 mg/L **1.4 0.01 mg/L 
SOL 0.01 II'G/L BDL o.ot mgtL 
BDL 0.01 II'G/1 BDL 0.01 mg/L 
BDL o.ot mg/1 BDL 0.01 mg/L 
BDL o .• o1 mg/1 BDL 0.01 mg/1 

~~~~~uwa :~ 
NOV 2 ~ 199: 

E ~ -, 11\I.IIOtill:.lt I rtL I •• A 1 It • '", 

• Note: This Is a summary report. P ease see the Certificate of Analysts for more tnfonnat on. OL • Detection L mit 



• 
Seml·votatftes 
Acenaphthene 
Anthracene 
Benz(A)Anthracene 
BenzoCA)Pyrene 
8enzo(8)Fluoranthene 
8enzoCK)Fluoranthene 
BlsC2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chlorophenol 
Chrysene 
DlbenzCA,H)Anthracene 
2,4·Dimethylphenol 
2,4·Dinltrophenol 
Fluoranthene 
lndeno(1,Z,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
Z,4,5·Trlchlorophenol 
2,4,6·Trlchlorophenol 

... 

• Heritage Laboratories, Inc •• Parameter Summery Report 
~~limington Project 

H\1·25 H\1·19 H\1·19A 
8117641 8117642 8117643 
16·0CT·92 16·0CT·9Z 16·0CT·92 

CAS Nurber Result DL Unit~ Result DL Units Result t)i Unit~ 
8.3·32·~ 0.120 0.01 mg/1 0.18 0.01 mg/L BDL 0.01 mg/L 

120·12·i 0.070 0.01 mg~: 0.01 0.01 mg/L BDL 0.01 mg/1 
56·55-~ 0.05 0.01 mg/ BDL 0.01 mg/1 BDL o.ot mgil 
50·32-l o.oz 0.01 mg/1 BDL 0.01 mg/L BOL 0.01 mg/1 

205·99·< 0.04 0.01 mg/1 BDL 0.01 mg/1 BDL 0.01 mg/1 
207·08·~ 8DL 0.01 mg/1 8DL 0.01 mg/1 BDL 0.01 mg~~ 
111·44-~ 8DL 0.01 mg/1 BDL 0.01 mg/L BDL 0.01 mg/ 
86·74-e o.oz 0.01 mg/L 0.07 0.01 mg/L BDL 0.01 mg/l 
59·50·7 BDL 0.01 mg/l 8DL 0.01 mg/L BDL 0.01 mg/L 
95·57-e BOL 0.01 mg~~ 8DL 0.01 mg/L BDL 0.01 mg/L 

218·0t-Ci 0.04 0.01 mg/ BOL 0.01 mg/L BDL 0.01 mg/l 
53·70-~ BDL 0.01 mg/L BDL 0.01 mg/L BDL 0.01 mg/l 
105·67-~ 8DL 0.01 mg/l 8DL 0.01 mg/l BDL 0.01 mg/l 

25550·58·7 BDL 0.05 mg~~ BDL 0.05 mg/l BDL 0.05 mg/l 
206·44·C 0.16 0.01 mg/ 0.02 0.01 mg/L BDL 0.01 mg/l 
193·39·~ 8DL 0.01 mg/l 8DL 0.01 mg/l 8DL 0.01 mg~: 
91·20-~ 8DL 0.01 mg/1 **0.30 0.10 mg/l 8Dl 0.01 mg/ 
87·86·~ 80L 0.05 mg/1 BOL 0.05 mg/1 BOL 0.05 mg/1 
B5·0H 0.190 0.01 mg/1 0.08 0.01 mg/1 BDL 0.01 mg/1 

108·95·2 80L 0.01 mg~: BDL 0.01 mg/1 BOL 0.01 mg/l 
25167·8.3·~ BDL 0.01 mg/ 8DL 0.01 mg/1 8DL 0.01 rrvit 

95·95-~ BDL 0.01 mg/1 BDL 0.01 mg/1 BDL 0.01 mg~: BB·06·ii BDL 0.01 mg/1 BDL 0.01 mg/1 BDL 0.01 mg/ 

M~·20 
8117644 
16·0CT·92 
Resut t Dl Unit! 

0.05 0.01 mg/L 
8DL 0.01 mg/1 
BDL 0.01 mg/l 
8DL 0.01 mg/1 
8DL 0.01 mg/1 
8DL 0.01 mg/l 
8DL 0.01 mg/1 
8DL 0.01 mg/1 
8Dl 0.01 mg/1 
BDL 0.01 mg/1 
8DL 0.01 mg/l 
8DL 0.01 mg/l 
8DL 0.01 mg/l 
8Dl 0.05 mg/l 

o.o1z 0.01 mg/l 
BDL 0.01 mg/1 

0.04 0.01 mg/1 
80l 0.05 mg/1 

0.05 0.01 mg/1 
BDL 0.01 mg/l 
8DL 0.01 mg/1 
BDL 0.01 mg/1 
BDL 0.01 mg/1 

~~~~ttuwm 
NOV 2 ~ 1992 

• Page 5 

~-21 
8117645 
16·0CT·92 
Result Dl Unit! 
BOL 0.01 mg/i 
8DL 0.01 mg/1 
BOL 0.01 mg/L 
BDL 0.01 mg/L 
BDL 0.01 mg/1 
8Dl 0.01 mg/1 
8DL 0.01 mg/L 
BDL 0.01 mg/l 
BOL 0.01 mg/1 
8DL 0.01 mg~~ 
8DL 0.01 mg/ 
8DL 0.01 mg/l 
BOL 0.01 mg/1 
BOL 0.05 mg/l 
8DL 0.01 mg/l 
8DL 0.01 mg/1 
BOL 0.01 mg/1 
8DL 0.05 mg/1 
BOL 0.01 mg/1 
BDL 0.01 mg/l 
80L 0.01 mg/1 
BOL 0.01 mg/1 
BOL 0.01 mg/1 

@ 

EN v """',. "' i:.ltl t\L ,,, ' ........ 
* Note: This Is 11 summery report. P ease see the Certtt!cate of Analysts for more lnfonnet on. DL • Detection L mit 



• 
!:eml·votatfles 
Acenaphthene 
Anthracene 
8enz(A)Anthracene 
Benzo(A)Pyrene 
8enzo(8)Fluoranthene 
8enzo(K)Fluoranthene 
81s(2·Chloroethyl)Ether 
Carbazole 
4·Chloro·3·Methylphenol 
2·Chlorophenol 
Chrysene 
Dlbenz(A,H)Anthracene 
2,4·Dimethylphenol 
2,4·Dinltrophenol 
Fluoranthene 
lndeno(1,2,3·Cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Tetrachlorophenol 
2,4,5-Trlchlorophenol 
2,4,6-Trlchlorophenol 

.. 

.., 

• Heritage Laboratories, Inc •• Parameter Summary Report 
S~ Ullmlngton ProJect 

FIELD BLANK TRIP BLANK 
8117646 8117647 
16·0CT·92 16·0CT•92 

CAS Nurber Result DL Units Result DL Units 
83·32-~ BDL 0.01 mg/L NA 

120-12·7 BDL 0.01 mg/L NA 
56·55-~ 8DL 0.01 mg/l NA 
50·32-e 8DL 0.01 mg/l NA 

205-99-~ 8DL 0.01 mg/l NA 
207·08-~ 8Dl 0.01 mg/l NA 
111·44-~ 8DL 0.01 mg/l NA 
86·74·E BDL 0.01 mg/l NA 
59·50·7 8Dl 0.01 mg/L NA 
95·5N BDL o.ot mg/l NA 

218·0H BDL 0.01 mg/l NA 
53·70-~ 8Dl 0.01 mg/l NA 
105·67-~ 8DL 0.01 mg/l NA 

25550·58·1 BDL 0.05 mg/L NA 
206·44·( BDL 0.01 mg/L NA 
193·39-~ BDL 0.01 mg/1 NA 
91 ·20·1 BDL 0.01 mg/l NA 
87·86-~ 8Dl 0.05 mg/l NA 
85·01-f BDL 0.01 mg/1 NA 

108·95·c BDL 0.01 mg/1 NA 
25167·83-~ BDL 0.01 mg/1 NA 

95·95-~ 8DL 0.01 mg/l NA 
88·06·4 BDL 0.01 mg/l NA 

.. 

. 

~~~§:UWU 
~ 

NOV~ 5 199~ 

E.~' m.., •• ult:.li i r\L l.o 

*Note: This ts a SU'IIIIIIry report. P ease see the Certificate of Anal s1s for more Information. y DL "' Detection L mTt 
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• 
General Organ! cs 
Benzene 
Bromodlchloromethane 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvfnylether 
Chloroform 
Chloromethane 
Cfs-1,3-0fchloropropene 
Ofbromochloromethane 
1,2-Dibromoethane CEdb) 
Dlchlorodlfluoromethane 
1,1-Dichloroethane 
1,2-0fchtoroethane 
1,1-0fchloroethene 
Of chloromethane 
1,2-Dfchloropropane 
Ethyl Benzene 
Fluorotrfchloromethane 
H/P·Xylene 
Hethyl·T·Butyl Ether (Htbe) 
a-Xylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Trans-1,2-0fchloroethene 
1,1,1-Trfchloroethane 
1,1,2-Trfchloroethane 
Trlchloroethene 
VInyl Chloride 

. 

• Heritage. Laboratories, Inc -- Parameter Summary Report 
SUP Ullmlngton Project 

H\1·22 H\1·23 H\1·10 
8117577 8117578 8117579 
13·0CT·92 13·0CT·92 14·0CT·92 

CAS Nurber Result Dl UniU Result Ill. Unit! Result Dl Units 
71-43-t 0.005 0.001 mg/L BOL 0.001 mg/t BDL 0.001 mg/l 
75-27-~ BDL 0.001 mg/1 BDL 0.001 mg/l BDL 0.001 mg/1 
74-83-~ BDL 0.005 mg/l 8DL 0.005 mg/t BDL 0.005 mg/1 
56-23·5 BDL 0.001 mg/t BDL 0.001 mg/t BOL 0.001 mg/l 

108-90-7 BDL 0.001 mg/l BDL 0.001 mg/t BDL 0.001 mg/1 
75-00-3 BDL 0.005 mg/L 80L 0.005 mg/l BDL 0.005 mg/1 

110-75-f BDL 0.001 mg/l 80L 0.001 mg/l BDL 0.001 mg/1 
67-66-~ 0.004 0.001 mg/l 80L 0.001 mg/l BDL 0.001 mg/l 
74-87-~ BDL 0.005 mg/l 8DL 0.005 mg/1 BOL 0.005 mg/l 

10061-0H BOL 0.001 mg/t BDL 0.001 mg/t BDL 0.001 mg/l 
124-48·1 BDL 0.001 mg/1 8DL 0.001 mg/1 BOL 0.001 mg/l 
106-9N BDL 0.005 mg/1 BDL 0.005 mg/1 BOL 0.005 mg/l 
75·7H BDL 0.005 mg/1 BDL 0.005 mg/1 BDL 0.005 mg/l 
75-34-~ BOL 0.001 mg/1 8DL 0.001 mg/1 BDL 0.001 mg/l 

107·06-c BDL 0.001 mg/1 BDL o.oot mg/1 BOL 0.001 mg/1 
75-35-~ BDL 0.001 mg/l BOL 0.001 mg/L BDL 0.001 mg/L 
75·09-:i 0.002 0.001 mg/l 0.003 0.001 mg/l BDL 0.001 mg/l 
78-87-5 BDL 0.001 mg/l BDL 0.001 mg/l BDL 0.001 mg/l 

100·4H 0.037 0.001 mg/l BDL 0.001 mg/L BDL 0.001 mg/l 
75-69·4 BDL 0.005 mg/l BDL 0.005 mg/l BDL 0.005 mg/l 

NA 0.048 0.001 mg/l BDL 0.001 mg/l BDL 0.001 mg/l 
1634·04·4 BDL 0.005 mg/l 8DL 0.005 mg/l BDL 0.005 mg/l 

95-47-~ 0.023 0.001 mg/l BDL 0.001 mg/l BDL 0.001 mg/l 
79·34·5 BDL 0.001 mg/l BDL 0.001 mg/l BDL 0.001 mg/l 
108·88-~ 0.011 0.001 mg/l 8DL 0.001 mg/l BDL 0.001 mg/l 
156·60·5 BDL 0.001 mg/l 8DL 0.001 mg/l BDL 0.001 mg/l 
78·92·2 BDL 0.001 mg/l BDL 0.001 mg/l BOL 0.001 mg/l 
79·00·5 BDL 0.001 mg/l BOL 0.001 mg/l BOL 0.001 mg/l 
79·0H BDL 0.001 mg/l ·soL 0.001 mg/l BDL 0.001 mg/l 
75-0H BDL 0.005 mg/l 8DL 0.005 mg/l 80l 0.005 mg/l 

~~~~ 
NO\ 

ENVIRONM 

.. , 

H\1·16 
8117580 
14-0CT-92 
Result Jll Units 
BOL 0.001 mg/l 
BDL 0.001 ing/1 
BDL 0.005 mg/1 
8DL 0.001 mg/1 
BDL 0.001 mg/1 
BDL 0.005 mg/1 
BDL 0.001 mg/l 
BDL 0.001 mg/l 
BDL 0.005 mg/l 
BOL 0.001 mg/l 
BDL 0.001 mg/l 
BDL 0.005 mg/l 
BDL 0.005 mg/1 
BOL 0.001 mg/1 
BDL 0.001 mg/1 
BDL 0.001 mg/l 

0.001 0.001 11'1!1/l 
BDL 0.001 mg/l 
BOL 0.001 1119/l 
BOL 0.005 mg/l 
BDL 0.001 mg/l 
BDL 0.005 mg/l 
BDL 0.001 mg/l 
BDL 0.001 mg/l 
BDL 0.001 mg/l 
BOL 0.001 mg/l 
8DL 0.001 mg/l 
BOL 0.001 mg/l 
BOL 0.001 1119/l 
BOL 0.005 11'1!1/1 

. 

tUWI[@ 
2 51992 

tNTAL Ai·rh• .. .; 

* Note: Thta ta a summary report. P ease see the Certificate of Analysis for more tntonnat on. DL • Detection L mtt 
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H\1·17 
8117581 
14•0CT·92 
Result Dl Units 
BOL 0.001 mg/l 
BDL 0.001 mg/l 
BOL 0.005 1119/l 
BDL 0.001 mg/l 
BDL 0.001 mg/l 
BDL 0.005 mgfl 
BOL 0.001 mg/l 
80l 0.001 mg/l 
BDL 0.005 mg/1 
BDL 0.001 mg/l 
BDL 0.001 mgfl 
BOL 0.005 mg/1 
BDL 0.005 mg/1 
BOL 0.001 mg/1 
BOL 0.001 mg/1 
BDL 0.001 mg/l 

0.003 0.001 mg/l 
BDL 0.001 mg/l 

0.006 0.001 mg/l 
BDL 0.005 mg/l 

0.016 0.001 mg/l 
BDL 0.005 mg/l 

0.010 0.001 mg/l 
BDL 0.001 mg/l 

0.017 0.001 mg/l 
BDL 0.001 mg/l 
BDL 0.001 mg/l 
BDL 0.001 mg/l 
BOL 0.001 mg/l 
BOL 0.005 mg/1 
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FIELD BLANK TRIP BLANK MY·9 MY·8 
B117582 B117592 8117598 8117599 
14·0CT·92 14·0CT·92 15·0CT·92 15·0CT•92 

General Or antes CAS Nlllbe Result Dl Unl Result Dl Unit Result Dl Un Resul 0 Unit Resu t Unit 
Benzene 71·43· BDL 0.001 mg/l BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ 
Bromodlchloromethane 75·27· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0,001 mg/ BOL 0.001 mg/ 
Bromomethane 74·83· BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 mg/ 
Carbon Tetrachloride 56·23· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL o.oot mg/ BOL, o.oot mg/ 
Chlorobenzene 108·90· BOL 0.001 mg/ BDL o.oo1 rru/ BDL 0.001 mg/ BOL o.oo1 rru/ BOL 0.001 mg/ 
Chloroethane 75·00· BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 mg/ BDL o.oo5 rru/ 
2·Chloroethylvlnylether 110·75· BDL 0.001 mg/l BDL 0.001 rrg/ BDL 0.001 mg/ BDL 0.001 ff9/ BDL 0.001 rrg/ 
Chloroform 67·66· BDL 0.001 rrg/ BDL 0.001 mg/ BDL 0.001 mg/ BOL 0.001 mg/ 0.002 0.001 mg/ 
Chloromethane 74·87· BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 rrg/ BOL 0.005 mg/ BDL 0.005 mg/ 
Cfs·1,3·0fchloropropene 10061·01· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrg/ 
Dlbromochloromethane 124·48·1 BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrg/ BDL 0,001 rrg/ BDL 0.001 mg/ 
1,2·Dfbromoethene (Edb) 106·93· BOL 0.005 mg/ BDL 0.005 rrg/ BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 rrg/ 
Dlchlorodlfluoromethane 75·71· BDL 0.005 mg/ BDL 0.005 '"ll BDL 0.005 rrg/ BOL 0.005 '"dl BDL 0.005 mg/ 
1,1·Dfchloroethane 75·34- BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rru/ BOL 0.001 mg/ BDL 0.001 rrg/ 
1,2·Dichloroethane 107·06· BDL 0.001 mg/ SOL 0.001 '"d/ SOL 0.001 '"dl SOL 0.001 mg/ SOL o.oot mg/ 
1,1-0ichloroethene 75·35- SOL 0.001 rrg/ BDL 0.001 mg/ BDL 0.001 rrg/ BOL o.oa1 rrg/ BDL 0.001 mg/ 
Of chloromethane 75·09· 0.002 0.001 mg/ BDL 0.005 mg/ SOL 0.001 rrg/ 0.002 0.001 '"ll BDL 0.001 mg/ 
1,2·Dfchloropropane 78·87- BDL 0.001 rrg/ BDL 0.001 mg/ BDL 0.001 rrg/ BDL 0.001 mg/ BDL 0.001 rrg/ 
Ethyl Benzene 100·41· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrg/ BOL 0.001 mg/ BDL 0.001 D;J/ 
Fluorotrlchloromethane 75·69· BDL 0.005 rrg/ BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 mg/ BOL 0.005 mg/ 
M/P·Xylene N SOL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrJ,J/ BDL 0.001 rrJ,J/ 
Methyl·T·Butyl Ether (Mtbe) 1634·04- BDL 0.005 mg/ BDL 0.005 rrJ,J/ SOL 0~005 rrJ,J/ BOL 0.005 mg/ SOL 0.005 rrJ,J/ 
O•Xylene 95·47- SOL 0.001 mg/ BDL 0.001 rrJ,J/ SOL 0.001 rrJ,J/ BDL 0.001 mg/ BDL 0.001 rrJ,J/ 
1,1,2,2-Tetrachloroethane 79·34- BDL 0.001 mg/ BDL 0.001 rrJ,J/ BDL 0.001 '"dl BDL 0.001 rrJ,J/ BDL 0.001 rrJ,J/ 
Toluene 108·88· BDL 0.001 rrJ,J/ BDL 0.001 rrJ,J/ BDL 0.001 mg/ BDL 0.001 '"dl BOL 0.001 rrJ,J/ 
Trans·1,2·0fchloroethene 156·60· BDL 0.001 rrJ,J/ BDL 0.001 rrJ,J/ SOL 0.001 ffYiJ/ SOL 0.001 rrJ,J/ BDL 0.001 rrJ,J/ 
1,1,1·Trfchloroethane 78·92· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rru/ BOL 0.001 rrJ,J/ BDL 0.001 ff9/ 
1,1,2-Trlchloroethane 79·00· BDL 0.001 rrg/ BDL 0,001 rrJ,J/ BDL 0.001 mg/ BOL 0.001 rrJ,J/ BOL 0.001 mg/ 
Trfchloroethene 79·01· BOL 0.001 rrJ,J/ BDL 0.001 rrJ,J/ SOL 0.001 mg/ BOL 0.001 '"dl BOL 0.001 rtrJ/ VInyl Chloride 75·01- BDL 0.005 rrJ,J/ BDL 0.005 mg/ SOL 0.005 mg/ BOL 0.005 mg/ SOL 0.005 rtrJI 

~~~ .uwoc~ 
NO 2 5199Z 

* Note: T s s a summary report. P ease see the Cert 



• 
General Or~anlcs 
Benzene 
Bromodfchloromethane 
Bromomethane 
carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2·Chloroethylvfnylether 
Chloroform 
Chloromethane 
Cls·1,3·Dfchloropropene 
Dibromochloromethane 
1,2·Dfbromoethane CEdb) 
Dichlorodlfluoromethane 
1,1·Dichloroethane 
1,2·Dichloroethane 
1,1-Dichloroethene 
Oichloromethane 
1,2·Dfchloropropane 
Ethyl Benzene 
Fluorotrlchloromethane 
H/P·Xylene 
Hethyl·T·Butyl Ether (Htbe) 
O·Xylene 
1,1,2,2·Tetrachloroethane 
Toluene 
Trans·1,2·Dichloroethene 
1,1,1-Trfchloroethane 
1,1,2·Trlchloroethane 
Trlchloroethene 
Vinyl Chloride 

-

• Heritage Laboratories, Inc •• Parameter Summary Report 
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H\1·7 H\1·18 ~-6 

8117601 8117602 8117603 
15·0CT·92 15·0CT·92 15·0CT·92 

CAS Nurber Result DL Unit! Result DL Unit Result DL Unit~ 
71·43-i! BDL 0.001 ~/l BDL 0.001 ~/l BDL 0.001 mg/L 
75·2N BDL 0.001 ~/1 BDL 0.001 1f9/l BDL 0.001 ~/I 
74·83-~ BDL 0.005 ~/1 BDL 0.005 ~/l BDL 0.005 mg/1 
56·23·~ BDL 0.001 ~/1 BDL 0.001 mg/1 BDL 0.001 ~/l 

108·90·1 BDL 0.001 mg/1 BDL 0.001 mg/1 BDL 0,001 mg/l 
75·00-~ BDL 0.005 mg/1 BDL 0. 005 1119/1 BDL 0.005 mg/l 

110·75-f BDL 0.001 mg/1 BDL 0.001 mg/1 BDL 0.001 ~/1 
67·66·3 BDL 0.001 ~II BDL 0.001 mg/1 BDL 0.001 mg/L 

. 74·87·, BDL 0.005 mg/1 BDL 0.005 ~/1 BDL 0.005 mg/1 
10061·01-~ BDL 0.001 mg/1 BDL 0.001 ~/1 BDL 0.001 mg/1 

124·48·1 BDL 0.001 mg/1 BDL 0.001 mg/1 BDL 0.001 mg/1 
106·93-J BDL 0.005 lf9/l 8DL 0.005 mg/1 BDL 0.005 mg/1 
75·71-1 BDL 0.005 mg/l BDL 0.005 mg/1 BDL 0.005 mg/1 
75·34-; BDL 0.001 mg/l BDL 0.001 mg/1 BDL o.oo1 m;tl 

107·06·i BDL 0.001 ~/1 BDL o.oo1 mg/1 BDL 0.001 mg/1 
75·35·4 BDL 0.001 mg/L 8DL 0.001 mg/1 BDL 0.001 mg/L 
75·09-ii BDL 0.001 mg/t 0.002 0.001 mg/L BDL 0.001 mg/t 
78·87-~ BDL 0.001 ~/L BOL 0.001 mg/L BDL 0.001 mg/L 

100·4H BDL 0.001 ~/L BDL 0.001 mg/L BDL 0.001 mg/L 
75·6N BDL 0.005 mg/L BOL 0.005 mg/L BDL 0.005 mg/1 

N~ BDL 0.001 mg/L BOL 0.001 mg/l BDL 0.001 mg/1 
1634·04-~ BDL 0.005 mg/L BOL 0.005 mg/l BDL 0.005 mg/l 

95·4N BOL 0.001 mg/l BDL 0.001 mg/1 BDL 0.001 mg/1 
79·34-~ BDL 0.001 ~/L BOL 0.001 mg/l BDL 0.001 mg/l 
108·88-~ BDL 0.001 mg/L BOL 0.001 mg/l BDL 0.001 ~/l 
156·60·~ BDL 0.001 mg/l BDL 0.001 mg/1 BDL 0.001 mg/1 
78·92·• BDL 0.001 mg/l BDL 0.001 mg/l BDL o.oo1 mg/t 
79·00-~ BDL 0.001 mg/L BDL o.oo1 mgtL BDL 0.001 mg/1 
79·0H BDL o.oo1 mgtt BDL o.oo1 mg/L BDL 0.001 mg/L 
75·0H BDL 0.005 mg/l BDL 0.005 mg/L BDL 0.005 mg/L 

~ 
ENV 

* Note: ThiS 11 a summary report. P ease see the Certificate of Analysts for more 1ntonnat on. DL • Detection L 

• 
Page 3 

H\1·13 H\1·15 
8117604 8117605 
15·0CT·92 15·0CT•92 
Result Dl Unit~ Result DL Unit! 

0.10 0.01 ug/L 0.005 0.001 ~/l 
BDL 0.01 ug/1 8DL 0.001 !!VII 
BOL 0.05 ug/1 BDL 0.005 mg/1 
BDL o.o1 ug/1 8DL o.oo1 111911 
BDL 0.01 ug/1 BDL 0.001 mg/L 
BDL 0.05 ug/1 8DL 0.005 mg/L 
BDL 0.01 ug/l BDL o.oo1 mg/L 
BDL 0.01 ug/l 8DL 0.001 mg/L 
BDL 0.05 ug/1 8DL 0.005 ~/1 
BDL 0.01 ug/1 BDL 0.001 mg/1 
BDL o.o1 ug/1 BDL 0.001 111911 
BDL 0.05 ug/1 BDL 0.005 mg/l 
BDL 0.05 tlg/1 8DL 0.005 1119/1 
8DL o.o1 ug/1 8DL 0.005 mg/1 
BDL 0.001 ug/1 BDL 0.001 1119/1 
8DL 0.01 ug/1 BDL o.oo1 mg/L 
BOL 0.01 ug/t BDL o.oo1 mg/L 
BDL o.o1 ug/1 BDL 0.001 mg/L 

0.04 0.01 ug/1 0.008 o.oo1 mgtL 
BDL 0.05 ug/1 SOL 0.005 mg/L 

0.05 o.o1 ug/1 0.006 0.001 mg/L 
BOL 0.05 ug/l 8DL 0.005 mg/l 

0.02 0.01 ug/1 0.003 0.001 mg/l 
80L 0.01 ug/1 BDL 0.001 mg/L 

o.o1 0.01 ug/1 BDL 0.001 mg/L 
BDL o.o1 ug/1 BDL 0.001 mg/L 
BOL 0.01 ug/1 8DL o.oo1 mg/1 
BDL o.o1 ug/1 BDL 0.001 mg/1 
BDL 0.01 ug/1 BDL 0.001 mg/1 
BDL o.os ug/1 BDL 0.005 1119/1 

~~~UW&: J 
~ 

NOV 2 51992 

RONMENTAL AFFJ IRS 

mit 
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TRIP BLANIC: 
B117607 
15·0CT·92 

Genera Or antes CAS Nurbe Result D Unit Result DL Unit DL U I Resu Un Resu L U I 
Benzene 71·43· BDL 0.001 rrY,J/ BOL 0.001 mg/ 0.001 rrY,J/ BDL 0.001 l'fJ/ 0.019 .005 mg/ 
Bromodlchloromethane 75·27· BDL 0.001 ll'g/ BDL 0.001 mg/ 0.001 rrY,J/ BOL 0.001 f!Q/ BDL .005 rrQ/ 
Bromomethane 74·83· BDL 0.005 lfY,J/ BDL 0.005 mg/ 0.005 rrY,J/ BOL 0.005 19/ BDL .025 rrQ/ 
Carbon Tetrachloride 56·23· BDL 0.001 rrY,J/ BDL 0.001 mg/ 0.001 rw;J/ BOL 0.001 l'fJI BOL .005 rrQ/ 
Chlorobenzene 108·90· BDL 0.001 rrY,J/ BDL 0.001 mg/ 0.001 rrQ/ BDL 0.001 ftfll BDL .005 f!fl/ 
Chloroethane 75·00· BDL 0.005 rrY,J/ BDL 0.005 mg/ 0.005 rrQ/ BOL 0.005 r:Q/ BDL .025 ff'I,J/ 
2-Chloroethylvfnylether 110·75· BDL 0.001 rrY,J/ BDL 0.001 mg/ 0.001 rw;J/ BDL 0.001 mg/ BDL .ODS rrQ/ 
Chloroform 67·66· BDL 0.001 rrY,J/ BDL 0.001 mg/ 0.001 mg/ BDL 0.001 19/ BDL .005 rw;J/ 
Chloromethane 74·87· BOL 0.005 rrY,J/ BDL 0.005 mg/ 0.005 mg/ BDL 0.005 r:Q/ BDL .025 ff'I,J/ 
Cls-1,3-Dichloropropene 10061·01· BDL 0.001 rrY,J/ BDL 0.001 rrY,J/ 0.001 mg/ BDL 0.001 IYJ/ BDL .005 IYJ/ 
Dlbromochloromethane 124·48·1 BDL 0.001 lfY,J/ BDL 0.001 mg/ 0.001 rrQ/ BOL 0.001 rrQ/ BDL .005 IYJ/ 
1,2-Dibromoethane (Edb) 106·93· BDL 0.005 rw;J/ BDL 0.005 mg/ 0.005 IYJ/ BOL 0.005 IYJ/ BDL .025 f(fJ/ 
Dlchlorodlfluoromethane 75·71· BDL 0.005 rrY,J/ BDL 0.005 mg/ 0.005 r:Q/ BOL 0.005 rG/ BDL .025 19/ 
1,1-Dichloroethane 75·34· BDL 0.001 ll'g/ BDL 0.001 rrQ/ 0.001 IYJ/ BDL 0.001 rrg/ BDL .005 rw;J/ 
1,2-Dichloroethane 107·06· BDL o.oo1 IW/JI BDL 0.001 IYJ/ 0.001 mg/ BOL 0.001 IYJ/ BDL 0.001 IYJ/ 
1,1-Dichloroethene 75·35· BDL 0.001 trrg/ BDL 0.001 rrY,J/ 0.001 IYJ/ BDL 0.001 IYJ/ BDL .005 119/ 
Of chloromethane 75·09· 0.002 0.001 f!'Q/ BOL 0.005 mg/ 0.001 rrQ/ BDL 0.001 I'IJ/ BDL .oos rrv/ 1,2-Dichloropropane 78·87· BDL 0.001 rrY,J/ BDL 0.001 rrQ/ 0.001 rrQ/ BDL 0.001 19/ BDL .005 I'G/ Ethyl Benzene 100·41· BDL 0.001 rrY,J/ BDL 0.001 mg/ 0.001 rrQ/ 0.002 0.001 l'fJI 0.060 .005 rrv/ Fluorotrlchloromethane 75·69· BOL 0.005 rrY,J/ BDL 0.005 rrY,J/ 0.005 rrQ/ BDL 0.005 19/ BDL .025 ra/ H/P·Xylene N BDL 0.001 rrY,J/ BDL 0.001 mg/ 0.001 rrQ/ 0.002 0.001 IYJ/ 0.078 .005 fl'91 Hethyl·T·Butyl Ether (Htbe) 1634·04· BDL 0.005 rrY,J/ BDL 0.005 mg/ 0.005 rrQ/ BDL 0.005 19/ BDL .025 mg/ O·Xylene 95·47· BDL 0.001 rrY,J/ BDL 0.001 mg/ 0.001 mg/ 0.001 0.001 ftfll 0.038 .005 mg/ 
1,1,2,2-Tetrachloroethane 79·34· BDL 0.001 lfY,J/ BDL 0.001 mg/ 0.001 mg/ BDL 0.001 l'fJI BDL .005 mg/ Toluene 108·88· BDL 0.001 rrY,J/ BDL 0.001 mg/ 0.001 mg/ BDL 0.001 mg/ 0.028 .oos mg/ 
Trans·1,2·Dichloroethene 156·60· BDL 0.001 mg/ BDL 0.001 mg/ 0.001 ff'I,J/ BDL 0.001 19/ BDL .005 rrQ/ 1,1,1-Trlchloroethane 78·92· BDL 0.001 mg/ BDL 0.001 mg/ 0.001 mg/ BDL 0.001 rYJ/ BDL .005 mg/ 1,1,2-Trlchloroethane 79·00· BDL 0.001 rrY,J/ BDL 0.001 mg/ 0.001 rrQ/ BDL 0.001 IYJ/ BDL .005 I'G/ Trlchloroethene 79·01· BDL 0.001 rrY,J/ BDL 0.001 mg/ 0.001 mg/ BOL 0.001 rG/ BDL .oos rra/ VInyl Chloride 75·01· BDL 0.005 rrY,J/ BDL 0.005 mg/ 0.005 rrY,J/ BDL 0.005 l'fJI BDL .025 rrQ/ 
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HY·25 HY·19 HY·19A 
B117641 B117642 B117643 
16·0CT·92 16·0CT•92 16·0CT·92 

General Or anlcs CAS Nl.l!be Result D Unit Result DL Unit Resul D Unit Resu U It Resu Unl 
Benzene 71·43· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrQ/ 
Bromodlchloromethane 75·27· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BOL 0.001 mg/ 
Bromomethane 74·83· BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 mg/ BDL 0,005 rtGI 
Carbon Tetrachloride 56·2.3· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrQ/ 
Chlorobenzene 108·90· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrQ/ BDL 0.001 mg/ BDL' 0.001 119/ 
Chloroethane 75·00· BDL 0.005 mg/ BDL 0.005 rrrg/ BDL 0.005 rrg/ BDL 0.005 mg/ BDL 0.005 rrrg/ 
2·Chloroethylvlnylether 110·75· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BOL 0.001 mg/ BDL 0.001 rrrg/ 
Chloroform 67·66· BDL 0.001 mg/ BDL 0.001 rrrg/ 0.001 0.001 rrrg/ BDL 0.001 rrtg/ 0.001 0.001 rrQ/ 
Chloromethane 74·87· BDL 0.005 mg/ BDL 0.005 rrtg/ BDL 0.005 rrrg/ BDL 0.005 mg/ BDL 0.005 rrQ/ 
Cls·1,3·Dfchloropropene 10061·01· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrrg/ BOL 0.001 mg/ 
Dlbromochloromethane 124·48·1 BDL 0.001 rrrg/ BDL 0.001 mg/ BDL 0.001 mg/ BOL 0.001 mg/ BOL 0.001 rrQ/ 
1,2-Dfbromoethane (Edb) 106·93· BDL 0.005 rrrg/ BDL 0.005 rrtg/ BDL 0.005 rrrg/ BDL 0.005 mg/ BOL 0.005 rrrg/ 
Dlchlorodlfluoromethane 75·71· BDL 0.005 mg/ BDL 0.005 rrrg/ BDL 0.005 rrrg/ BDL 0.005 mg/ BOL 0.005 rrQ/ 
1,1-Dichloroethane 75·34· BDL 0.001 mg/ BDL 0.001 rrrg/ BDL 0.001 mg/ BDL 0.001 mg/ BOL 0.001 rrQ/ 
1,2-Dichloroethane 107·06· BDL 0.001 mg/ BDL 0.001 rrrg/ BDL 0.001 fiG/ BOL 0.001 mg/ BOL 0.001 11'9/ 
1,1-Dichloroethene 75·35· BDL 0.001 rrrg/ BDL 0.001 mg/ BOL 0.001 mg/ BDL 0.001 fiG/ BOL 0.001 11'9/ 
Dlchloromethane 75·09· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BOL 0.001 mg/ BOL 0.001 rrQ/ 
1,2-Dfchloropropane 78·87· BDL 0.001 rrrg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 fiG/ BOL 0.001 rrrg/ 
Ethyl Benzene 100·41· BDL 0.001 rrrg/ 0.011 0.001 mg/ BDL 0.001 mg/ BDL 0.001 fiG/ BOL 0.001 rrrg/ 
Fluorotrfchloromethane 75·69· BDL 0.005 mg/ BDL 0.005 rrtg/ BDL 0.005 mg/ BDL 0,005 mg/ BOL 0.005 rrQ/ 
H/P·Xylene N BDL 0.001 mg/ 0.007 0.001 mg/ BDL 0.001 mg/ BDL 0.001 fiG/ BDL 0.001 rrrg/ 
Hethyl·T•Butyl Ether (Htbe) 1634·04· BDL 0.005 mg/ BDL 0.005 rrtg/ BDL 0.005 mg/ BDL 0.005 mg/ BDL 0.005 rrQ/ 
O·Xylene 95·47· BDL 0.001 mg/ 0.005 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 rrrg/ 
1,1,2,2-Tetrachloroethane 79·34· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BOL 0.001 mg/ BDL 0.001 rrQ/ 
Toluene 108·88· BDL 0.001 mg/ 0.001 0.001 mg/ BDL 0.001 rrtJ/ BDL 0.001 mg/ BDL 0.001 rrrg/ 
Trans·1,2·Dichloroethene 156·60· BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BDL 0.001 mg/ BOL 0.001 rrrg/ 
1,1,1-Trfchloroethane 78·92· BDL 0.001 mg/ BDL 0.001 rrtg/ BDL 0.001 fiG/ BDL 0.001 mg/ BOL 0.001 rrrg/ 
1,1,2-Trfchloroethane 79·00· BDL 0.001 mg/ BDL O.Q01 rrrg/ BDL 0.001 fiG/ BOL 0.001 mg/ BDL 0.001 rrQ/ 
Trfchloroethene · 79·01· BDL 0.001 mg/ BDL 0.001 rrrg/ BDL 0.001 fiG/ BDL 0.001 fiG/ BOL 0.001 rrQ/ 
Vfnyl Chloride 75·01· BDL 0.005 mg/ BDL 0.005 rrrg/ BDL 0.005 fiG/ BDL 0,005 mg/ BOL 0.005 11'9/ 

~~~ llW[K~ 
NO 2 51992. 

ENTAL AhA\.~S 
* Note: T s s a summary report. P ease see the Certificate o Analysis for more nformat on. 



• 
General Oraanlcs 
Benzene 
Bromodlchloromethane 
Branomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2·Chloroethylvlnylether 
Chloroform 
Chloromethane 
Cls·1,3·Dichloropropene 
Dfbromochloromethane 
1,2-Dibromoethane (Edb) 
Dlchlorodlfluoromethane 
1,1-Dichloroethane 
1,2·Dichloroethane 
1,1·Diehloroethene 
Dlehloromethane 
1,2·Diehloropropane 
Ethyl Benzene 
Fluorotrfchloromethane 
M/P:Xylene 
Methyl·T·Butyl Ether (Mtbe) 
O·Xylene 
1,1,2,2-Tetrachloroethane 
Toluene 
Trans·1,2·Diehloroethene 
1,1,1·Trlchloroethane 
1,1,2·Trlehloroethane 
Trlchloroethene 
VInyl Chloride 

-· 
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FIELD BLANK TRIP BLANK 
8117646 B117647 
16·0CT·92 16·0CT·92 

CAS NIJI'be r Result DL Unit! Result OL UnUs 
71·43-C! BDL 0.001 ug/L BDL 0.001 mg/L 
75·27·4 BDL 0.001 ug/L BDL 0.001 mg/L 
74·83-~ BDL 0.005 ug/1 BDL 0.005 mg/1 
56·23-~ BDL 0.001 ug/L BDL 0.001 mg/1 

108·90-i BDL 0.001 ug/L BDL 0.001 mg/1 
75·00· BDL 0.005 ug/l BDL 0.005 mg/1 

110·75-f BDL 0.001 ug/L BOL 0.001 mg/l 
67·66-~ BDL 0.001 ug/L BDL 0.001 mg/1 
74·87-~ BDL 0.005 ug/l BDL 0.005 mg/1 

10061·01·5 BDL 0.001 ug/L BDL 0.001 mg/l 
124·48·1 BDL 0.001 ug/l BDL 0.001 mg/1 
106·93-~ BDL 0.005 ug/L BDL 0.005 mg/1 
75·71-f BDL 0.005 ug/L BDL 0.005 mg/1 
75·34·1 BDL 0.001 ug/l BDL 0.001 mg/1 

107·06·c BDL 0.001 ug/L BDL 0.001 mg/1 
75·35·1 BDL 0.001 ug/L BDL 0.001 mg/1 
75·09-: BDL 0.001 ug/l BOL 0.005 mg/1 
78·87-~ BDL 0.001 ug/l BDL 0.001 mg/l 

100·41-1 BDL 0.001 ug/l BDL 0.001 mg/1 
75·69·1 BDL 0.005 ug/l BOL 0.005 mg/1 

Nl BDL 0.001 ug/l BDL 0.001 mg/1 
1634·04·1 BDL 0.005 ug/L BDL 0.005 mg/1 

95·4N BDL 0.001 ug/L BDL 0.001 mg/1 
79·34-~ BOL 0.001 ug/l BDL 0.001 mg/1 

108·88· BDL 0.001 ug/l BDL 0.001 mg/1 
156·60·' BDL 0.001 ug/l BDL 0.001 mg/1 
78·92-: BDL 0.001 ug/l BDL o.oo1 mg/1 
79·00·' BDL 0.001 ug/L BDL 0.001 mg/1 
79·0H BDL 0.001 ug/L BDL 0."001 mg/1 
75·01-1 BDL 0.005 ug/1 BDL 0.005 mg/1 

~~~ 
N 

ENVIRO~ 

~llWOC~ 
v 2 51992. 

MENTAL AHAii:S 

• Note: This Is a summary report. P ease see the Certificate of Analysis for more mformat on. DL • Oeteeff on L mt t 
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• r • ~ TO ENSURE PROPER HANDLING' SAMPLES ~_LEASE COMPlETE THIS tNTIRE FORM 

8£8/fA{J£ ~ HERITAGE LABORATORIES~ JNC· .. 
,. . 4132 POMPANO ROAD . t ·! CHARLOTTE, N.C. 28216 {704} 393-1853 

• 
.'16 4 8 9..~. 

-.•. 
Co. Name: SwP B£- Analyses Requested Report To: 

~ (Note spedal detection limits or methods) • Co: C:>r<:o. K.. .v."" ~ 
Project Name: _$(.A)\) _(:A), \V\.,A ~" a: 

w Add: ETE-', .l"C..· 
Oubte *·= PO No.: 5 t~<~ r ...... "~ "'~ c ""'"""''" ltc!. 

.:.:..ui 11 {L X\~<.+'-"" S'- z.~oTJ.-
ENVIRONMENTAL PROGRAM: .g C) v Attn: ~g '\ Phone: ]_!?0_ -/Xto ""O(r:S.t..l_ _..J '-
CWA NPDES IWP SLUDGE 8.~ \\ .. 

.;~ 
.... . Accelerated Turnaround Requested : 
...., 

RCRA MW sw DISPOSAL ~ 
. _.,.. 

~Subject to Additional Charge) 
a.~ 

. ., ... ' 

OTHER ~:: l!? 
Result Request by: I I . SDWA CERCLNSUPERFUND G) 

J • .. ..· -~ " ~ Mo Day ·. Yr .. "C) 
E Sampled by: ~r~ K'u"--b.- :: 0 

~ ~ 
~ i (Date must be Accepted and Approved by Lab.) .. · 0 u \J ·c; V) Sample ~'-) .i!J 

0 ~ ~ EMS 
.f• 10: Date: lime: 0 e! Sample Description: z g_ Remarks: Sample N· u (!) 

I 
j -

P.w-UA t~W'l ~:tt:? )( \o(o7' w 7 \'f\ '~ I II 7~ -:zec 

/'W·~Y '1:5D toll!l~ I ~u /1761c 

""\).>· \~ ~:JO ' --tbcP73" ....,, 
/ 

,,, 7 f:, 1.{ • 

11\\l)..~s \ Et2v .. lt:>to?Y .~ JI7G4/ . 
Nt~--CC\ I ~~~IJ •· \ob?S'"" - ,.J \ ltl~ 'I; 
IMtu·AA /1: l_t; ./Ofo 7<r, h ~ ""'"'~ J 
fl.tJ,~CJ I IJz:zo loln~'7 ~ r I I 1176'1 l 

. fotw--'2) ~:t'_p Jo (, 7~ '-\ ~ .... - ,...,,'1 ~ 
.fic'!Bl .... . f3'.10 I ~ ~ ,, VI\.. y - ·\v ' o\t ' l/l7bl.f{,. 

-· i ~I~ 
' I ""-..J ')"" 

lJ;;:"&--t.d Date/Time Received by: (Signature) Relinquished by: (Signature) Date/Time Received by: (Signature) 

~ftJ.?.,~ 
... /()!ti/2. /3~ Q/U . 

lfelinquisfr tyJ!Slgnature) . I_) Date/Time Received by: (Signature) Relinquished by: (Signature) DattiTime Received by: (Signature) 

I I 
Heltnqutslled 11y: (:Stgnature) DattiTime Received for lab by: (Signature) l 

1 

Remarlls: /r 
1 
f {}'"til k ~ I' ( I .../~ t:# ,,., 

Coo 1-e,-. 
tl lfJ/17/~,} r~oo .d:tv- )1. A~ , SScJ'Z I vue.~ IJJ17l,l/7 • 

Diatributino>· Ori9inal and yenow copies aa:ompany aamole 10 laboraiO(V: 

I! 
Pinll COllY rrna.ned by client; \'ebow copy returned 10 client. - ...... -.- .. .. . ,, - . - . . . ....... .. . 



.... ~--- -~ "!"1 ·- .. .., ·- .... • • . . . ~ . 

~ r ~ ~ TO ENSURE PROPER HANDLING OF SAMPLES PLEASE COMPLETE THIS ENTIRE FORM 

HEPITAGE l- HERITAGE LABORATORIES, INC. ,; 

·r. 

16490 
R~ , . 4132 POMPANO ROAD ~, 

f ! CHARLOTIE, N.C. 28216 {704) 393-1853 

Co. Name: St....V p 
Project Name: 5 W p ffi 

-:- euete No.: PO No.: .§ 
~~-~---~-·------------_. ________________ __,~w 

ENVIRONMENTAL PROGRAM: ., ~~ 

&~ 
.;~ 
ii~ 

CWA NPDES. ___ IWP ___ SLUDGE. __ _ 

RCRA MW SW DISPOSAL~.....-__ 

SDWA CERCLAISUPERFUND OTHER __ _ ~== 
~--~~----------------------------__, ~ 
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• To: 
From: 
Date: 
Re: 

MEMORANDUM 

File 
Stuart F. Parker, Jr., 
October 6, 1994 
Southern Wood Piedmont 
NCO 058 517 467 

Hydrogeologist ~~ 
Co. , Wilmington 

Surface Water Pathway Definition 

Surface water pathway definition is complicated by the 
convergence of the Cape Fear and Northeast Cape Fear Rivers, along 
with tributaries, near the site, as well as the tidal nature of the 
system. 

SFP telephoned Edward Beck, Engineer, NCDEHNR Water Quality 
Section ·in Wilmington (910-395-3900) on 7/20/94 to ·inquire as to 
the upstream extent of tidal flow reversal. Beck explained that 
the best definition is made by tracing the 5-foot USGS topographic 
contour; Rivers are considered to undergo tidal reversal downstream 
of where the contour crosses them. Based on this definition, the 
Cape Fear and Northeast Cape Fear Rivers are both tidal for a 

•. stance more than 15 miles upstream of the site. 

Other sources indicate that 1) Flow reversal occurs on the 
Cape Fear River as far upstream as Phoenix NC, and 2) Maximum salt 
water intrusion in the Northeast Cape Fear River reaches north of 
Castle Hayne, beyond the 15-mile target distance limit (Ref. 37, 
Figs. 2-3, 2-4, Plate 1). 

The ups~ream 15-mile limit for the Cape Fear River is located 
in Bulldog CUt, a bend approximately 1 mile upstream of the 
Brunswick/~ender/New Hanover County junction. The 15-mile upstream 
li~it for the Northeast Cape Fear River is located 1.6 miles below 
the mouth of Prince George Creek nea~ Castle Hayne,·NC. The 2 
rivers join 1.7 miles upstream of the site, however, the Brunswick 
River section bypasses both the junction and the site, forming 
Eagle lsland. The downstream 15-mile limit of the Cape Fear River 
crosses the river at Reeves _point, upstream of the open Atlantic 
Ocean. 

(next p~ge) 
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15-mile surface water patbway: Using USGS data (Ref.38), SFP 
estimated flow conditions for the various segments of the surface 
water pathway, as defined above. For each segment, a representative 
USGS drainage area (in square miles) wa~ multiplfed by the local 
mean annual runoff (MAR) (Ref. 39) and divided by a convers~on 

factor (13.58) to produce a mean annual discharge (cfs). 

A representative average drainage area of the Cape Fear River 
(CFR), upstream of Eagle Island to the 15-mile limit, is 7616 sq 
mi. The total drainage area at the lower end of this segment is 
8760 sq mi. The representative (average) drainage area of the 
Northeast Cape Fear River (NE CFR) within the 15-mile limit is 1670 
cfs. The total drainage area of this segment is 1637 sq mi·. 

The CFR segment immediately upstream of the site combines the 
drainage areas of the NE CFR and the upper CFR, equalling 10,397 sq 
mi. Sturgeon Creek, Jackey•s Creek and Mallory Creek add 34.8 sq 
mi. to the system below Eagle Island. The SWP site and Greenfield 
Lake add drainage areas of 0.08 and 3.7 sq mi. Dilution effects of 
tributary streams further downstream were not factored into this 
segment's total drainage area. The total drainage area calculated 
for the lower CFR is therefore 10,436 sq mi. Mean annual discharges 
in cfs, calculated by the above·method, are summarized below. 
Wetland frontage was tabulated from National Wetland Inventory Maps 
(see Ref. 40): 

(next page) 



• -Segment * Distance 
(mi) 

Drainage Area 
(sq. mi.) 

Flow 
(cfs) 

Wetland 
Frontage 

(mi) rf) 

• 
\j 

Site/ 
Drainage 
Ditch 

Greenfield 
Creek 

Tidal Reversal: 

CFR (GC to 
NE CFR) 

-
NE CFR 

Upper CFR 

Normal Flow: 

Lower CFR 

0-0.19 

0.19-0.36 

0.36-1.7 

1.7-15 

1.7-15 

0.36-15 

0.08 

3.81 

10,397 

1,637 

8,760 

10,436 

1 ** 0.45 

5.89 0.05 

16,078 1.0 

2,531 42.8 

13,546 34.4 

16,138 91.9 *** 

* Includes main channel and tidal segments of tributaries. 
** Rounded upwards (for PREScore) from 0.12 cfs. 
*** Includes Brunswick River . 
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SUBCHAPTER 2L - GROUNDWATER CLASsiFICATION AND 5rANDARDS 

SECfiON .0100 - GENERAL CONSIDERATIONS 

.0101 AtrrHORIZATION 
(a) N.C. General Statute 143-214.1 directs that the Commission develop and adopt after 

proper study a series of classifications and standards which will be appropriate for the 
purpose of classifying each of the waters of the state in such a way. as to promote the 
policy and purposes of the act. Pursuant to this statute, the rules in this Subchapter 
establish a series of classifications and water quality standards applicable to the 
groundwaters of the state. 

(b) These rules are applicable to all activities or actions, intentional or accidental, which 
contribute to the degradation of groundwater quality, regardless of any permit issued by 
a governmental agency authorizing such action or activity except an innocent landowner 
who is a bona fide purchaser of property which contains a source of groundwater 
contamination, who purchased such property without knowledge or a reasonable basis for 
knowing that groundwater contamination had occurred, or a person whose interest or 
ownership in the property is based or derived from a security interest in the property, shall 
not be considered a responsible party . 

History Note: Statutory Authority G.S. 143-214.1; 143-214.2; 143-215.3(a)(1); 
1438-282; 
Eff. June 10, 1979; 
Amended Eff. August I, 1989; July 1, 1988; September 1, 1984; 
December 30, 1983 • 

• 0102 DEFINITIONS 
The definition of any word or phrase used in these Rules shall be the same as given in G.S. 

143-212 and G.S. 143-213 except that the following words and phrases shall have the 
following meanings: 

(1) "Bedrock" means any consolidated rock encountered in the place in which it was 
formed or deposited and which cannot be readily excavated without the use of 
explosives or power equipment. 

(2) "Commission" means the Environmental Management Commission as organized 
under G.S. 1438. 

(3) "Compliance boundary" means a boundary around a disposal system at and beyond 
which groundwater quality standards may not be exceeded and only applies to 
facilities which have received a permit issued under the authority of G.S. 143-215.1 
or G.S. 130A. 

(4) "Contaminant" means any substance occurring in groundwater in concentrations 
which exceed the groundwater quality standards specified in Rule .0202 of this 
Subchapter • 

(5) "Corrective action plan" means a plan for eliminating sources of groundwater 
contamination or for achieving groundwater quality restoration or both. 

NORTH CAROLINA ADMINISTRATIVE CODE 11/08/93 Page I 
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(6) "Director" means Director of the Division of Environmental Management. 
(7) "Division" means the Division of Environmental Management. 
(8). "Exposure pathway" means a course taken by a contaminant by way of a transport 

medium after its release to the environment. · 
(9) "Free product" means a non-aqueous phase liquid which may be present within the 

saturated zone or in surface water. 
(10) "Fresh groundwaters" means those groundwaters having a chloride concentration 

equal to or less than 250 milligrams per liter. 
(11) "Groundwaters" means those waters occurring in the subsurface under saturated 

conditions. 
(12) "Hazardous substance" means any substance as defined by Section 101(14) of the 

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

(13) "Licensed geologist" means a person who has been duly licensed as a geologist in 
accordance with the requirements of G.S. 89E. 

(14) "Natural remediation" means those natural processes acting to restore groundwater 
quality, including dilution, filtration, sorption, ion-exchange, chemical 
transformation and biodegradation. 

(15) "Practical Quantitation Limit" means the lowest concentration of a given material 
that can be reliably achieved among laboratories within specified limits of precision 
and accuracy by a given analytical method during routine laboratory analysis. 

(16) "Natural conditions" means the physical, biological, chemical and radiological 
conditions which occur naturally. 

(17) "Potable waters" means those waters suitable for drinking by humans. 
(18) "Professional Engineer" means a person who has been duly registered and licensed 

as a professional engineer in accordance with the requirements of G.S. 89C. 
(19) "Receptor" means any human, plant, animal, or structure which is, or has the 

potential to be, adversely effected by the release or migration of contaminants. 
Any well constructed for the purpose of monitoring groundwater and contaminant 
concentrations shall not be considered a receptor. 

(20) "Review boundary" means a boundary around a permitted disposal facility, midway 
between a waste boundary and a compliance boundary at which groundwater 
monitoring is required. 

(21) "Saline groundwaters" means those groundwaters having a chloride concentration 
of more than 250 mg/1. 

(22) "Saturated zone" means that part of the subsurface below the water table in which 
all the interconnected voids are filled with water under pressure at or greater than 
atmospheric. It does not include the capillary fringe. 

(23) "Standards" means groundwater quality standards as specified in Rule .0202 of this 
Subchapter. 

(24) "Suitable for drinking" means a quality of water which does not contain substances 
in concentrations which, either singularly or in combination if ingested into the 
human body, may cause death, disease, behavioral abnormalities, congenital 
defects, genetic mutations, or result in an incremental lifetime cancer risk in 
excess of 1x10-6, or render the water unacceptable due to aesthetic qualities, 
including taste, odor or appearance. 

{25) "Time of travel" means the time required for contaminants in groundwater to move 
a unit distance. 

NORTH CAROLINA ADMINISTRATIVE CODE 11/08/93 Page2 

• 

• 

•• 



• 

EHNR -ENVIRONMENTAL MANAGEMENT TlSA: 02L .0100 

• 

{26) "Waste boundary" means the perimeter of the permitted waste disposal area. 
(27) "Water table" means the surface of the saturated zone below which all 

interconnected voids are filled with water and at which the pressure is atmospheric. 

History Note: 

• 0103 POLICY 

Statutory Authority G.S. 143-214.1; 143-215; 143B-282; 
Elf. june 10, 1979. 
Amended Elf. October 1, 1993; August 1, 1989; july 1, 1988; 
March 1, 1985 • 

{a) The rules established in this Subchapter are intended to maintain and preserve the 
quality of the groundwaters, prevent and abate pollution and contamination of the waters 
of the state, protect public health, and permit management of the groundwaters for their 
best usage by the citizens of North Carolina. It is the policy of the Commission that the 
best US!!ge of the groundwaters of the state is as a source of drinking water. These 
groundwaters generally are a potable source of drinking water without the necessity or 
significant treatment. It is the intent of these Rules to protect the overall high quality of 
North Carolina's ground waters to the level established by the standards and to enhance and 
restore the quality of degraded groundwaters where feasible and necessary to protect 
human health and the environment, or to ensure their suitability as a future source of 
drinking water. 

(b) It is the intention of the Commission to protect all groundwaters to a level of quality 
at least as high as that required under the standards established in Rule .0202 of this 
Subchapter. In keeping with the policy of the Commission to protect, maintain, and enhance 
groundwater quality within the State of North Carolina, the Commission will not approve 
any disposal system subject to the provisions of G.S. 143-215.1 which would result in: 

(1) the significant degradation of groundwaters which have existing quality that is 
better than the assigned standard, unless such degradation is found to be in the 
best interests of the citizens of North Carolina based upon the projected economic 
benefits of the facility and a determination that public health will be protected, 
or 

(2) a violation of a groundwater quality standard beyond a designated compliance 
boundary, or 

(3) the impairment of existing groundwater uses or increased risk to the health or 
safety of the public due to the operation of a waste disposal system. 

(c) Violations of standards resulting from groundwater withdrawals which are in 
compliance with water use permits issued pursuant to G.S. 143-215.15, shall not be subject 
to the corrective action requirements of Rule .0106 of this Subchapter. 

(d) No person shall conduct or cause to be conducted, any activity which causes the 
concentration of any substance to exceed that specified in Rule .0202 of this Subchapter, 
except as authorized by the rules of this Subchapter. 

(e) Work that is within the scope of the practice of geology and engineering, perfmmed 
pursuant to the requirements of this Subchapter, which involves site assessment, the 
interpretation of subsurface geologic conditions, preparation of conceptual corrective 
action plans O!" any work requiring detailed technical knowledge of site conditions which 
is submitted to the Director, shall be performed by persons, firms or professional 
corporations who arc duly licensed to offer geological or engineering services by the 
appropriate occupational licensing board or are exempted from such licensing by 
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G.S. 89E-6. Work which involves design of remedial systems or specialized construction 
techniques shall be performed by persons, firms or professional corporations who are duly 
licensed to offer engineering services. Corporations that are authorized by law to perfonn 
engineering or geological services and are exempt from the Professional Corporation Act, 
G.S. 55B, may perform these services. 

History Note: 

• 

Statutory Authority G.S. 143-214; 143-214.1; 143-214.2; 143-215.3(e); 
143-215.3(a)(1); 1438-282; .· 
Eff. june 10, 1979; . 
Amended Eff. August 1, 1989; July 1, 1988; September 1, 1984; 
December 30, 1983; 
RRC Objection Eff. September 17, 1993, due to lack of necessity for 
Paragraph (e); 

·Amended Eff. November 4, 1993. 

• 0104 R~FS...,.I'RICI"EO DFSIGNATION (RS) 
(a) The RS designation serves as a warning that groundwater so designated may not be 

suitable for use as a drinking water supply without treatment. The designation is 
temporary and will be removed by the Director upon a detennination that the quality of 
the groundwater so designated has been restored to the level of the applicable standards 
or when the groundwaters have been reclassified by the Commission. The Director is 
authorized to designate GA or GSA groundwaters as RS under any of the following 
circumstances: 

(1) Where, as a result of man's activities, groundwaters have been contaminated and 
the Director has approved a corrective action plan, or termination of corrective 
action, that will not result in the immediate restoration of such groundwaters to 
the standards established under this Subchapter. 

(2) Where a statutory variance has been gran~ed as provided in Rule .0113 of this 
Subchapter. 

(b) Groundwaters occurring within an area defined by a compliance boundary in a waste 
disposal pennit are deemed to be designated RS. 

(c) The boundary of a designated RS area may be approximated in the absence of 
analytical data sufficient to define the dimension of the area. The boundary shall be 
located at least 250 feet away from the predicted edge of the contaminant plume, and shall 
include any areas into which the contamination is expected to migrate. 

(d) In areas designated RS, the person responsible for groundwater contamination shall 
establish and implement a groundwater monitoring system sufficient to detect changes in 
groundwater quality within the RS designated area. Monitoring shall be quarterly for the 
first year and may be reduced to semi-annually thereafter until the applicable standards 
have been achieved. If during the monitoring period, contaminant concentrations increase, 
additional remedial action or monitoring pursuant to these Rules may be required. 

(e) The applicant for an RS designation shall also provide written verification that all 
property owners within and adjacent to the proposed RS area have been notified of the· 
requested RS designation. 

(f) The Division shall provide public notice of the intent to designate any groundwater 
RS in accordance with the following requirements: 

(1) Notice shall be published at least 30 days prior to any proposed final action in 
accordance with G.S. 143-215.4. In addition, notice shall be provided to all·· 

NORTH CAROLINA ADMINISTRATIVE CODE 11/08/93 Page4 

• 

• 

• 

• 



• 

• 

• 

EHNR -ENVIRONMENTAL MANAGEMENT TJSA: 02L .0100 

property owners identified pursuant to Paragraph (e) of this Rule and to the local 
County Health Director and the chief administrative officer of the political 
jurisdiction(s) in which the contamination occurs. 

(2) The notice shall contain the following information: 
(A) name, address, and phone number of the agency issuing the public notice; 
(B) the location and extent of the designated area; 
(C) the county title number, county tax identification number, or the property tax 

book and page identifiers; 
(D) a brief description of the action or actions which resulted in the degradation of 

groundwater in the area; 
(E) actions or intended actions taken to restore groundwater quality; 
(F) the significance of the RS designation; 
(G) conditions applicable to removal of the RS designation; 
(H) address and phone number of a Division contact from whom interested parties 

may obtain further information. 
(3) The Director shall consider all requests for a public hearing, and if he determines 

that there is significant public interest he shall issue public notice and hold a 
public hearing in accordance with G.S 143-215.4(b) and Rule .0113(e) of this 
Section. 

(4) These requirements shall not apply to groundwaters defined in Paragraph (b) of 
this Rule. 

History Note: Statutory Authority G.S. 143-214.1; 143-215.3(a}{1); 143B-282(2); 
Eff. june 10, 1979; 
Amended Eff. October 1, 1993; December 1, 1989; August 1, 1989; 
December 30, 1983 . 

• 0105 ADOPTION BY REFERENCE 

History Note: Statutory Authority G.S. 143-214.1; 
Eff. December 30, 1983; 
Repealed Eff. August 1, 1989 • 

• 0106 CORRECTIVE ACTION 
(a) Where groundwater quality has been degraded, the goal of any required corrective 

action shall be restoration to the level of the standards, or as closely thereto as is 
economically and technologically feasible. In all cases involving requests to the Director 
for approval of corrective action plans, or termination of corrective action, the 
responsibility for providing all information required by this Rule lies with the person(s) 
making the request. 

(b) Any person conducting or controlling an activity which results in the discharge of a 
waste or hazardous substance or oil to the groundwaters of the State, or in proximity 
thereto, shall take immediate action to terminate and control the discharge, mitigate any 
hazards resulting from exposure to the pollutants and notify the Division of the discharge. 

(c) Any person conducting or controlling an activity which has not been permitted by the 
Division and which results in an increase in the concentration of a substance in excess of 
the standard, other than agricultural operations, shall: 

(1) immediately notify the Division of the activity that has resulted in the increase 
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and the contaminant concentration levels; 
(2) take immediate action to eliminate the source or sources of contamination; • 
(3) submit a report to the Director assessing the cause, significance and extent of the 

violation; and 
(4) implement an approved corrective action plan for restoration of groundwater 

quality in accordance with a schedule established by the Director, or his designee. 
In establishing a schedule the Director, or his designee shall consider any 
reasonable schedule proposed by the person submitting the plan. A report shall 
be made to the Health Director of the county or counties in which the 
contamination occurs in accordance with the requirements of Rule .0114(a) in this 
Section. 

(d) Any person conducting or controlling an activity which is conducted under the 
authority of a permit issued by the Division and which results in an increase in 
concentration of a substance in excess of the standards: 

(1) at or beyond a review boundary, shall demonstrate, through predictive calculations 
or modeling, that natural site con(litions, facility design and operational controls 
will prevent a violation of standards at the compliance boundary; or submit a plan 
for alteration of existing site conditions, facility design or operational controls 
that will prevent a violation at the compliance boundary, and implement that plan 
upon its approval by the Director, or his designee. 

(2) at or beyond a compliance boundary, shall assess the cause, significance and 
extent of the violation of standards and submit the results of the investigation, 
and a plan and proposed schedule for corrective action to the Director, or his 
designee. The permittee shall implement the plan as approved by and in • 
accordance with a schedule established by the Director, or his designee. In 
establishing a schedule the Director, or his designee shall consider any reasonable 
schedu!e proposed by the permittee. 

(e) For the purposes of Paragraphs (c) and (d) of this Rule, an activity conducted under 
the authority of a permit issued by the Division, and subject to Paragraph (d) of this Rule, 
is one for which: 

(1) a permit has been issued pursuant to G.S. 143-215.1; 
(2) the permit was originally issued after December 30, 1983; 
(3) the substance for which a standard has been exceeded outside the compliance 

boundary has been released to groundwater as a result of the permitted activity; 
(4) all other activities shall for the purpose of this Rule be deemed not permitted by 

the Division and subject to the provisions of Paragraph (c) of this Rule. 
(f) Corrective action required following discovery of the unauthorized release of a 

contaminant to the surface or subsurface of the land, and prior to or concurrent with the 
assessment required in Paragraphs (c) and (d) of this Rule, shall include, but is not limited 
to: 

(1) 
(2) 
(3) 

(4) 

Prevention of fire, explosion or the spread of noxious fumes; 
Abatement, containment or control of the migration of contaminants; 
Removal, or treatment and control of any primary pollution source such as buried 
waste, waste stockpiles or surficial accumulations of free products; 
Removal, treatment or control of secondary pollution sources which would be 
potential continuing sources of pollutants to the groundwaters such as 
contaminated soils and non-aqueous phase liquids. Contaminated soils which 
threaten the quality of ground waters must·be treated, contained .or disposed of in 
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accordance with applicable rules and procedures established by the Division. The 
treatment or disposal of contaminated soils shall be conducted in a manner that 
will not result in a violation of standards or North Carolina Hazardous Waste 
Management rules. 

(g) The site- assessment conducted pursuant to the requirements of Paragraph (c) of this 
Rule, shall Include: 

(1) The source and cause of contamination; 
(2) Any imminent hazards to public health and safety and actions taken to mitigate 

them in accordance with Paragraph (f) of this Rule; 
(3) All receptors and significant exposure pathways; 
(4) The horizontal and vertical extent of soil and groundwater contamination and all 

significant factors affecting contaminant transport; and 
(5) Geological and hydrogeological features influencing the movement, chemical, and 

physical character of the contaminants. 
Reports of site assessments shall be submitted to the Division as soon as practicable or in 
accordance with a schedule established by the Director, or his designee. In establishing a 
schedule the Director, or his designee shall consider any reasonable proposal by the person 
submitting the report. 

(h) Corrective action plans for restoration of groundwater quality, submitted pursuant to 
Paragraphs (c) and (d) of this Rule shall include: 

(1) A description of the proposed corrective action and reasons for its selection. 
(2) Specific plans, including engineering details where applicable, for restoring 

groundwater quality. 
(3) A schedule for the implementation and operation of the proposed plan . 
(4) A monitoring plan for evaluating the effectiveness of the proposed corrective 

action and the movement of the contaminant plume. 
(i) In the evaluation of corrective action plans, the Director, or his designee shall • 

consider the extent of any violations, the extent of any threat to human health or safety, 
the extent of damage or potential adverse impact to the environment, technology available 
to accomplish restoration, the potential for degradation of the contaminants in the 
environment, the time and costs estimated to achieve groundwater quality restoration, and . 
the public and economic benefits to be derived from groundwater quality restoration. 

(j) A corrective action plan prepared pursuant to Paragraph (c) or (d) of this Rule must 
be implemented using the best available technology for restoration of groundwater quality 
to the level of the standards, except as provided in Paragraphs (k), (1), and (m) of this Rule. 

(k) Any person required to implement an approved corrective action plan for a, 
non-permitted site pursuant to this Rule may request that the Director approve such a plan: 
without requiring groundwater remediation to the standards. A request submitted to the 
Director under this Paragraph shall include a description of site specific conditions, 
including information on the availability of public water supplies for the affected area; the 
technical basis for the request; and any other information requested by the Director to 
thoroughly evaluate the request. In addition, the person making the request must 
demonstrate to the satisfaction of the Director: 

(I) that all sources of contamination and free product have been removed or 
controlled pursuant to Paragraph (f) of this Rule; 

(2) that the time and direction of contaminant travel can be predicted with 
reasonable certainty; 

(3) that contaminants have not and will not migrate onto adjacent properties, or that: 
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(A) such properties are served by an existing public water supply system dependent 
on surface waters or hydraulically isolated groundwater, or 

(B) the owners of such properties have consented in writing to the request; • 
(4) that the standards specified in Rule .0202 of this Subchapter will be met at a 

location no closer than one year time of travel upgradient of an existing or 
foreseeable receptor, based on travel time and the natural attenuation capacity 
.of subsurface materials or on a physical barrier to groundwater migration that 
exists or will be installed by the person making the request; 

(5) that, if the contaminant plume is expected to intercept surface waters, the 
groundwater discharge will not possess contaminant concentrations that would 
result in violations of standards for surface waters contained in 15A NCAC 2B 
.0200; 

(6) that public notice of the request has been provided in accordance with Rule 
.0114(b) of this Section; 

(7) that the proposed corrective action plan would be consistent with all other 
environmental laws. 

(I) Any person required to implement an approved corrective action plan for a 
non-permitted site pursuant to this Rule may request that the Director approve such a plan 
based upon natural processes of degradation and attenuation of contaminants. A request 
submitted to the Director under this Paragraph shall include a description of site specific 
conditions, including written documentation of projected groundwater use in the 
contaminated area based on current state or local. government planning efforts; the 
technical basis for the request; and any other information requested by the Director to 
thoroughly evaluate the request. In addition, the person making the request must • 
demonstrate to the satisfaction of the Director: 

(1) that all sources of contamination and free product have been removed or 
controlled pursuant to Paragraph (f) of this Rule; 

(2) that the contaminant has the capacity to degrade or attenuate under the 
site-specific conditions; 

(3) that the time and ctirection of contaminant travel can be predicted with 

(4) 
reasonable certainty; 
that contaminant migration will not result in any violation of applicable 
groundwater standards at any existing or foreseeable receptor; 

(5) · that contaminants have not and will not migrate onto adjacent properties, or that: 
(A) such properties are served by an existing public water supply system dependent 

(B) 
(6) 

(7) 

on surface waters or hydraulically isolated groundwater, or 
the owners of such properties have consented in writing to the request; 

that,· if the contaminant plume is expected to intercept surface waters, the 
groundwater discharge will not possess contaminant concentrations that would 
result in violations of standards for surface waters contained in 15A NCAC 2B 
.0200; 
that the person making the request will put in place a groundwater monitoring 
program sufficient to track the degradation and attenuation of contaminants and· 
contaminant by-products within and down gradient of the plume and to detect· 
contaminants and contaminant by-products prior to their reaching any existing or-' 
foreseeable receptor at least one year's time of travel up gradient of the receptor 
and no greater than the distance the groundwater at the contaminated site is 
predicted to travel in five years; 
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(8) that all necessary access agreements needed to monitor groundwater quality 
pursuant to Subparagraph (7) of this Paragraph have been or can be obtained; 

(9) that public notice of the request has been provided in accordance with Rule 
.0114(b) of this Section; and 

(10) that the proposed corrective action plan would be consistent with all other 
environmental laws. · 

(m) The Division or any person required to implement an approved corrective action plan 
for a non-permitted site pursuant to this Rule may request that the Director approve 
termination of corrective action. 

(1) A request submitted to the Director under this Paragraph shall include: 
(A) a discussion of the duration of the corrective action, the total·project's cost, 

projected annual cost for continuance and evaluation of the success of the 
corrective action; 

(B) an evaluation of alternate treatment technologies which could result in further 
reduction of contaminant levels projected capital and annual operating costs for 
each technology; 

(C) effects, including health and safety impacts, on groundwater users if 
contaminant levels remain at levels existing at the time corrective action is 
terminated; and 

(D) any other infonnation requested by the Director to thoroughly evaluate the 
request. 

(2) In addition, the person making the request must demonstrate to the satisfaction 
of the Director: · 

(A) that continuation of corrective action would not result in a significant reduction 
in the concentration of contaminants (At a minimum this demonstration must 
show the duration and degree of success of existing remedial efforts to attain 
standards and include a showing that the asymptotic slope of the contaminants 
curve of decontamination is less than a ratio of 1:40 over a teJ m of one year 
based on quarterly sampling); 

(B) that contaminants have not and will not migrate onto adjacent properties, or 
that: 

(i) such properties are served by an existing public water supply system 
dependent on surface waters or hydraulically isolated groundwater, or 

(ii) the owners of such properties have consented in writing to the request; 
(C) that, if the contaminant plumes expected to intercept surface waters, the 

groundwater discharge will not possess contaminant concentrations that would 
result in violations of standards for surface waters contained in 15A NCAC 2B 
.0200; 

(D) that public notice of the request has been provided in accordance with Rule 
.0114(b) of this Section; and 

(E) that the proposed termination would be consistent with all other environmental 
laws. . 

(3) The Director shall not authorize termination of corrective action for any area 
that, at the time the request is made, has been identified by a state or local 
groundwater use planning process for resource development. 

(4) The Director may authorize the termination of corrective action, or amend the 
corrective action plan after considering all the infm mation in the request. Upon 
termination of corrective action, the Director shall require implementation of a 
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groundwater monitoring program sufficient to track the degradation and 
attenuation of contaminants at a location of at least one year's predicted time of 
travel upgradient of any existing or foreseeable receptor. The monitoring 
program shall remain in effect until there is sufficient evidence that the 
contaminant concentrations have been reduced to the level of the standards. 

(n} Upon a determination by the Director that continued corrective action would result 
in no significant reduction in contaminant concentrations, and the contaminated 
groundwaters can be rendered potable by treatment using readily available and 
economically reasonable technologies, the Director may designate the remaining area of 

I 
degraded groundwater RS. Where the remaining degraded groundwaters cannot be made 
potable by such treatment, the Director may consider a request for reclassification of the 
groundwater to a GC classification as outlined in Rule .0201 of this Subchapter. 

(o} If at any time the Director determines that a new technology is available that would 
remedlate the contaminated groundwater to the standards specified in Rule .0202 of this 
Subchapter, the Director may require the responsible party to evaluate the economic and 
technological feasibility of Implementing the new technology· in an active groundwater 
corrective action plan in accordance with a schedule established by the Director. The 
Director's determination to utilize new technology at any site or for any particular 
constituent shall include a consideration of the factors in Paragraph (h) of this· Rule. 

(p) Where standards are exceeded as a result of the application of pesticides or other 
agricultural chemicals, the Director shall request the Pesticide Board or the Department 
of Agriculture to assist the Division of Environmental Management in determining the 
cause of the violation. If the violation is determined to have resulted from the use of 
pesticides, the Director shall request the Pesticide Board to take appropriate regulatory 
action to control the use of the chemical or chemicals responsible for, or contributing to, 
such violations, or to discontinue their use. 

(q) The approval pursuant to this Rule of any corrective action plan, or modification or 
termination thereof, which permits the migration of a contaminant onto adjacent property, 
shall not affect any private right of action by any party which may be effected by that 
contamination. 

History Note: Statutory Authority G.S. 143-215.2; 143-215.3(a)(J)j 143B-282; 
Eff. August 1, 1989; 
Amended Eff. October 1, 1993; September 1, 1992 • 

• 0107 COMPLIANCE BOUNDARY 
(a) For disposal systems individually permitted prior to December 30, 1983, the 

compliance boundary is established at a horizontal distance of 500 feet from the waste 
boundary or at the property boundary, whichever is closer to the source. 

(b) For disposal systems individually permitted on or after December 30, 1983, a 
compliance boundary shall be established 250 feet from the waste boundary, or 50 feet 
within the property boundary, whichever point is closer to the source. 

(c) The boundary shall be established by the Director, or his designee at the time of 
pennit issuance. Any sale or transfer of property which affects a compliance boundary 
shall be reported immediately to the Director, or his designee. For disposal systems which 

•• 

• 

are not governed by Paragraphs (e) or (f) of this Rule, the compliance boundary affected • 
by the sale or transfer of property will be re-established consistent with Paragraphs (a) or 
(b) of this Rule, whichever is applicable. 
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(d) Except as provided in Paragraph (g) of this Rule, no water supply wells shall be 
constructed or operated within the compliance boundary of a disposal system individually 
permitted or repermitted after january 1, 1993. 

(e) Except as provided in Paragraph (g) of this Rule, a permittee shall not transfer land 
within an established compliance boundary of a disposal system permitted or repermitted 
after january 1, 1993 unless: 

(1) the land transferred is serviced by a community water system as defined in 15A 
NCAC 18C, the source of which is located outside the compliance boundary; and 

(2} the deed transferring the property: · 
(A) contains notice of the permit, including the permit number, a description of the 

type of permit, and the name, address and telephone number of the permitting 
agency; and . 

(B) contains a restrictive covenant running with the land and in favor of the 
permittee and the State, as a third party beneficiary, which prohibits the 
construction and operation of water supply wells within the compliance 
boundary; and 

(C) contains a restrictive covenant running with the land and in favor of the 
permittee and the State, as a third party beneficiary, which grants the right to 
the permittee and the State to enter on such property within the compliance 
boundary for groundwater monitoring and remediation purposes. 

(f) Except as provided in Paragraph (g) of this Rule, if at the time a permit is issued or 
reissued after january 1, 1993, the permittee is not the owner of the land within the 
compliance boundary, it shall be a condition of the permit issued or renewed that the 
landowner of the land within the compliance boundary, if other than the permittee, execute 
and file in the Register of Deeds in the county in which the land is located, an easement 
running with the land which: 

(1) contains: 
(A) either a notice of the permit, including the permit number, a description of the 

type of permit, and the name, address and telephone number of the permitting 
agency; or 

(B) a reference to a notice of the permit with book and page number of its 
recordation if such notice is required to be filed by statute; 

(2) prohibits the construction and operation of water supply wells within the 
compliance boundary; and 

(3) reserves the right to the permittee and the State to enter on such property within 
the compliance boundary for groundwater monitoring and remediation purposes. 
The easement may be terminated by the Director when its purpose has been 
fulfilled or the need for the easement no longer exists. Under those conditions 
the Director shall, upon request by the landowner, file a document terminating the 
easement with the appropriate Register of Deeds. 

(g) The requirements of Paragraphs (d), (e) and (f) of this Rule are not applicable to 
ground adsorption treatment systems serving four or fewer single family dwellings or 
multiunit dwellings of four or fewer units. 

(h) The boundary shall form a vertical plane extending from the water table to the 
maximum depth of saturation. 

(i) For ground absorption sewage treatment and disposal systems which are permitted 
under 15A NCAC ISA .1900, the compliance boundary shall be established at the property 
boundary. 
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(j) Penalties authorized pursuant to G.S. 143-215.6A(a)(l) will not be assessed for 
violations of standards within a compliance boundary unless the violations are the result • 
of violations of permit conditions or negligence in the management of the facility. 

(k) The Director shall require: 
(1) that permits for all activities governed by G.S. 143-215.1 be written to protect 

the quality of groundwater established by applicable standards, at the compliance 
boundary; 

(2) that necessary groundwater quality monitoring shall be conducted within the 
compliance boundary; and 

(3) that a violation of standards within the compliance boundary resulting from 
activities conducted by the permitted facility be remedied through clean-up, 
recovery, containment, or other response when any of the following conditions 
occur: 

(A) a violation of any standard in adjoining classified ground waters occurs or can be 
reasonably predicted to occur considering hydrogeologic conditions, modeling, or 
other available evidence; 

(B) an imminent hazard or threat to the public health or safety exists; or 
(C) a violation of any standard in groundwater occurring in the bedrock other than 

limestones found in the Coastal Plain sediments, unless it can be demonstrated 
that the violation will not adversely affect, or have the potential to adversely 
affect a water supply well. 

History Note: Statutory Authority G.S. I43-2I5.J(b); I43-2I5.3(a)(I); 1438-282; 
Elf. August I, I989; 
Amended Elf. October 1, 1993; November 2, 1992 • 

• 0108 REVIEW BOUNDARY 
A review boundary is established around any disposal system midway between the 

compliance boundary and the waste boundary. When the concentration of any substance 
equals or exceeds the standard at the review boundary as determined by monitoring, the 
permittee shall take action in accordance with the provisions of Rule .0106(c)(2)(A) of this 
Subchapter. 

History Note: Statutory Authority G.S. I43-2I5.I(b); 143-2I5.3(a)(1); 1438-282; 
Elf. August I, 1989 • 

• 0109 DELEGATION 
(a) The Director is delegated the authority to enter into consent special orders under ~.S. 

143-215.2 for violations of the standards except when a public meeting is required as 
provided in 15A NCAC 2H .1203. · 

(b) The Director is delegated the authority to prepare a proposed special order to be 
issued by the Commission without the consent of the person affected and to notify the 
affected person of that proposed order and of the procedure set out in G.S. 1508-23 to 
contest the proposed special order. 

(c) The Director, or his designee shall give public notice of proposed consent special 
orders as specified in 15A NCAC 2H .1203. 
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History Note: Statutory Authority G.S. 143-215.2; 143-215.3(a)(1); 143-215.3(a)(4); 
Eff. August 11 1989; 
Amended Eff. October 11 1993; October 11 1990 • 

• 0110 MONITORING 
(a) Except where exempted by statute or this Subchapter, any person who causes, 

permits or has control over any discharge of waste, or groundwater cleanup program, shall 
install and implement a monitoring system, at such locations, and in such detail, as the 
Director, or his designee may require to evaluate the effects of the discharge upon the 
waters of the state, Including the effect of any actions taken to restore groundwater 
quality, as well as the efficiency of any treatment facility. The monitoring plan shall be 
prepared under the responsible charge of a Professional Engineer or Licensed Geologist and 

. bear the seal of the same. 
(b) Monitoring systems shall be constructed in a manner that will not result in ·the 

contamination of adjacent groundwaters of a higher quality. 
(c) Monitoring shall be conducted and results reported in a manner and at a frequency 

specified by the Director, or his designee. · 

History Note: Statutory Authority G.S. 143-215.1(b); 143-215.3(a)(1); 143-215.65; 
143-215.66; 1438-282; 
Eff. August 11 1989; 
Amended Eff. October 11 1993 • 

.0111 REPORTS 
(a) Any person subject to the requirements for corrective action specified in Rule .0106 

of this Section shall submit to the Director, in such detail as the Director may require, a 
written report that· describes: 

(1) the results of the investigation specified in Paragraphs (c) and (d) of Rule .0106 
of this Section, including but not limited to: 

(A) a description of the sampling procedures followed and methods of chemical 
analyses used; and 

(B) all technical data utilized in support of any conclusions drawn or determinations 
made. 

(2) the results of the predictive calculations or modeling, including a copy of the 
calculations or model runs and all supporting technical data, used In the 
demonstration required in Paragraph (d) of Rule .0106 of this Section; and 

(3) the proposed methodology and timetable associated with the corrective action for 
those situations identified in Paragraphs (c) and (d) of Rule .0106 of this Section. 

(b) The report shall be prepared under the responsible charge of a Professional Engineer 
or Licensed Geologist and bear the seal of the same as specified in Rule .0106(d) of this 
Section. 

History Note: Statutory Authority G.S. 143-215.J(b); 143-215.3(a)(1); 143-215.65; 
1438-282; 
Eff. August 1, 1989; 
Amended Eff. October 1, 1993. 
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.0112 ANALYTICAL PROCEDURES 
Tests or analytical procedures to determine compliance or noncompliance with the 

standards established in Rule .0202 of this Subchapter will be in accordance with: 
(1) The most sensitive of the following methods or procedures for substances where the 

standard Is at or above the method detection limit value: 
(a) The most recent version of Standard Methods for the Examination of Water and 

Wastewater, published jointly by American Public Health Association, American 
Water Works Association and Water Pollution Control Federation; 

(b) Methods for Chemical Analysis of Water and Waste, 1979, U.S. Environmental 
Protection Agency publication number EPA-600/4-79-020, as revised March 1983; 

(c) Test Methods for Evaluating Solid Wastes: Physical/Chemical Methods, 3rd 
Edition, 1986, U.S. Environmental Protection Agency publication number SW-846; 

(d) Test Procedures for the Analysis of Pollutants Under the Clean Water Act, 
Federal Register Vol. 49, No. 209, 40 CFR Part 136, October 26, 1984; 

(e) Methods or procedures approved by letter from the Director upon application by 
the regulated source; or · 

(2) A method or procedure approved by the Director for substances .where the standard 
is less than the method detection limit value. 

History Note: Statutory Authority G.S. I43-2I5.3(a)(1); J43B-282; 
Elf. August I, 1989; 
Amended Elf. October 1, 1993 • 

• 

• 0113 VARIANCE 
(a) The Commission, on its own initiative or pursuant to a request under G.S. • 

143-215.3(e), may grant variances to the rules of this Subchapter. 
(b) Requests for variances are filed by letter from the applicant to the Environmental 

Management Commission. The application shall be mailed to the chairman of the 
Commission in care of the Director, Division of Environmental Management, Post Office 
Box 29535, Raleigh, N.C. 27626-0535. 

(c) The application shall contain the following information: 
(1) Applications filed by counties or municipalities must include a resolution of the 

County Board of Commissioners or the governing board of the municipality 
requesting the variance. 

(2) A description of the past, existing or proposed activities or operations that have 
or would result in a discharge of contaminants to the groundwaters. 

(3) Description of the proposed area for which a variance is requested. A detailed 
location map, showing the orientation of the facility, potential for groundwater 
contaminant migration, as well as the area covered by the variance request, with 
reference to at least two geographic references (numbered roads, named 
streams/rivers, etc.) must be included. 

(4) Supporting information to establish that the variance will not endanger the public 
health and safety, including health and environmental effects from exposure to. 
groundwater contaminants. (Location of wells and other water supply sources 
including details of well construction within 1/2 mile of site must be shown on a· 
map). • 

(5) Supporting information to establish that requirements of this Rule cannot be 
achieved by providing the best available technology economically reasonable. This 
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information must identify specific technology considered, and the costs of 
implementing the technology and the impact of the costs on the applicant . 

{6) Supporting information to establish that compliance would produce serious 
financial hardship on the applicant. 

{7) Supporting information that compliance would produce serious financial hardship 
without equal or greater public benefit. 

{8) A copy of any Special Order that was issued in connection with contaminants in 
the proposed area and supporting information that applicant has complied with the 
Special Order. 

(9) A list of the names and addresses of any property owners within the proposed area 
of the variance as well as any property owners adjacent to the site ·covered by the 
variance. 

(d) Upon receipt of the application, the Director will review it for completeness and 
request additional information if necessary. When the application is complete, the Director 
shall give public notice of the application and schedule the matter for a public hearing in 
accordance with G.S. 143-215.4(b) and the procedures set out in Paragraph (e) of this Rule. 

(e) Notice of Public Hearing: 
{1) Notice of public hearing on any variance application shall be circulated in the 

geographical areas of the proposed variance by the Director at least 30 days prior 
to the date of the hearing: 

(A) by publishing the notice one time in a newspaper having general circulation in 
said county; 

(B) by mailing to the North Carolina Department of Environment, Health, and 
Natural Resources, Division of Environmental Health and appropriate local 
health agency; 

{C) by mailing to any other federal, state or local agency upon request; 
(D) by mailing to the local governmental unit or units having jurisdiction over the 

geographic area covered by the variance; 
(E) by mailing to any property owner within the proposed area of the variance, as 

well as any property owners adjacent to the site covered by the variance; and 
(F) by mailing to any person or group upon request. 

(2) The contents of public notice of any hearing shall include at least the following: 
(A) name, address, and phone number of agency holding the public hearing; 
(B) name and address of each applicant whose application will be considered at the 

meeting; 
(C) brief summary of the variance request; 
(D) geographic description of a proposed area for which a variance is requested; 
(E) brief description of activities or operations which have or will result in the 

discharge of contaminants to the groundwaters described in the variance 
application; 

(F) a brief reference to the public notice issued for each variance application; 
(G) information regarding the time and location for the hearing; 
(H) the purpose of the hearing; 
(I) address and phone number of premises at which interested persons may obtain 

further information, request a copy of each application, and inspect and copy 
forms and related documents; and 

(J) a brief description of the nature of the hearing including the rules and 
procedures to be followed. The notice shall also state that additional information 
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is on file with the Director and may be inspected at any time during normal 
working hours. Copies of the information on file will be made available upon • 
request and payment of cost or reproduction. 

(f) All comments received within 30 days "following the date of the public hearing shall 
be made part ·of the application file and shall be considered by the Commission prior to 
taking final action on the application. 

(g) In determining whether to grant a variance, the Commission shall consider whether 
the applicant has complied with any Special Order, or Special Order by Consent issued 
under G.S. 143-215.2. 

(h) If the Commission's final decision is unacceptable, the applicant may file a petition 
for a contested case in accordance with. Chapter 150B of the General Statutes. If the 
petition is not filed within 60 days, the decision on the variance shall be final and binding. 

(l) A variance shall not operate as a defense to an action at law based upon a public or 
private nuisance theory or any other cause of action. 

History Note: Statutory Authority G.S. 143-215.3(a)(1); 143-215.3(a)(3}; 
143-215.3(a)(4); 143-215.3(e); 143-215.4; 
Eff. August 1, 1989; 
Amended Eff. October 1, 1993 . 

• 0114 NOTIFICATION REQUIREMENTS 
(a) Any person subject to the requirements of Rule .0106(c) of this Section shall submit 

to the local Health Director, and the chief administrative officer of the political 
jurisdictions in which the groundwater contamination has occurred, a report that describes: 

(1) The area extent of the contaminant plume; 
(2) The chemical constituents in the groundwater which exceed the standards 

described in Rule .0202 of this Subchapter; 
(3) Actions taken and intended to mitigate threats to human health; 
(4) The location of any wells installed for the purpose of monitoring the contaminant 

plume and the frequency of sampling. 
The report described in this Rule shall be submitted no later than five working days after 
submittal of the completed report assessing the cause, significance and extent of the 
violation as required by Rule .0106(c). 

(b) Any person who submits a request under Rule .0106(k), (1}, or (m) of this Section shall 
notify the local Health Director and the chief administrative officer of the political 
jurisdictions in which the contaminant plume occurs, and all property owners and occupants 
within or contiguous to the area underlain by the contaminant plume, and under the areas 
where it is expected to migrate, of the nature of the request and reasons supporting it. 
Notification shall be made by certified mall concurrent with the submittal of the request 
to the Director. A final decision by the Director shall be postponed for a period of 30 days 
following receipt of the request so that the Director may consider comments submitted by 
individuals interested in the request. 

(c) Any person whose request under Rule .0106(k), (1), or (m) of.this Section is granted by 
the Director shall notify parties specified in Paragraph (b) of this Rule of the Director's 
decision. Notification shall be made by certified mail within 30 days of receipt of the . 
Director's decision. 
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History Note: Statutory Authority G.S. ·143-214.1; 143-215.3(a)(1); 143B-282(2)b; 
Elf. October I, 1993 • 
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SECfiON .0200 - CLASSIFICATIONS AND GROUNDWATER QUALITY SfANDARDS 

.0201 GROUNDWATER CLASSIFICATIONS 
The classifications which may be assigned to the groundwaters will be those specified in 

the following series of classifications: 
(1) Class GA groundwaters; usage and occurrence: 

(a) Best Usage. Existing or potential source of drinking water supply for humans. 
(b) Conditions Related to Best Usage. This class is intended for those groundwaters 

in which chloride concentrations are equal to or less than 250 mg/1, ·and which are 
considered suitable for drinking in their natural state, but which may require 
treatment to improve quality related to natural conditions. 

(c) Occurrence. In the saturated zone. 
(2) Class GSA groundwaters; usage and occurrence: 

{a) Best Usage. Existing or potential source of water supply for potable mineral 
water and conversion to fresh waters. 

(b) Conditions Related to Best Usage. This class is intended for those groundwaters 
in which the chloride concentrations due to natural conditions is in excess of 250 
mg/1, but which otherwise may be considered suitable for use as potable water 
after treatment to reduce concentrations of naturally occurring substances. 

(c) Occurrence. In the saturated zone. 
(3) Class GC groundwaters: usage and occurrence: 

{a) Best Usage. The best usage of GC ground waters is as a source of water supply for 
. purposes other than drinking, including other domestic uses by humans. 

-(b) Conditions Related to Best Usage. This class includes those groundwaters that do 
not meet the quality criteria for GA or GSA groundwaters and for which efforts 
to improve groundwater quality would not be technologically feasible, or not in 
the best interest of the public. Continued consumption of waters of this class by 
humans could result in adverse health affects. 

(c) Occurrence. Groundwaters of this class may be defined by the Commission 
pursuant to Section .0300 of this Subchapter on a case by case basis. 

History Note: Statutory Authority G.S. 143-214.1; 1438-282(2); 
Eff. June 10, 1979; 
Amended Eff. October 1, 1993; August 1, 1989; September 1, 1984; 
December 30, 1983 . 

• 0202 GROUNDWATER QUALITY STANDARDS 
(a) The groundwater quality standards for the protection of the ground waters of the state 

are those specified in this Rule. They are the maximum allowable concentrations resulting 
from any discharge of contaminants to the land or waters of the state, which may be 
tolerated without creating a threat to human health or which would otherwise render the 
groundwater unsuitable for its intended best usage. 

(b) The groundwater quality standards for contaminants specified in Paragraphs (g) and 
(h) of this Rule shall be as listed, except that: 

{1) Where the standard for a substance is less than the practical quandtation limit, 
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(2) 

(3) 

the detection of that substance at or above the practical quantitation limit shall 
constitute a violation of the standard. 
Where two or more substances exist In combination, the Director shall consider 
the effects of chemical interactions as determined by the Division of 
Epidemiology and may establish maximum concentrations at values less than those 

. established in accordance with Paragraphs (c) and (g) of this Rule. In the absence 
of information to the contrary, the carcinogenic risks associated with carcinogens 
present shall be considered additive and the toxic effects associated with 
non-carcinogens present shall also be considered additive. 
Where naturally occurring substances exceed the established standard, the 
standard will be the naturally occurring concentration as detennlned by the 
Director. 

(c) Except for tracers used in concentrations which have been determined by the Division 
of Epidemiology to be protective of human health, and the use of which has been permitted 
by the Division, substances which are not naturally occurring and for which no standard is 
specified shall not be permitted in detectable concentrations in Class GA or Class .GSA 
groundwaters. Any person may petition the Director to establish an interim maximum 
allowable concentration for an unspecified substance, however, the burden of demonstrating 
those concentrations of the substance which correspond to the levels described in Paragraph 
(d) of this Rule rests with the petitioner. The petitioner shall submit relevant toxicological 
and epidemiological data, study results, and calculations necessary to establish a standard 
in accordance ~ith the procedure prescribed in Paragraph (d) of this Rule. Within three 
months after the establishment of an interim maximum allowable concentration for a 
substance by the Director, the Director shall initiate action to consider adoption of a 
standard for that substance . 
. (d) Groundwater quality standards for substances in Class GA and Class GSA 
groundwaters are established as the lesser of: 

(1) Systemic threshold concentration calculated as follows: [Reference Dose 
(mg/kg/day) x 70 kg (adult body weight) x Relative Source Contribution (.10 for 
inorganics; .20 for organics)] I [2 liters/day (avg. water consumption)]; 

(2) Concentration which corresponds to an incremental lifetime cancer risk of lxl0-6; 
(3) Taste threshold limit value; 
(4) Odor threshold limit value; 
(5) Maximum contaminant level; or 
(6) National secondary drinking water standard. 

(e) The following references, in order of preference, shall be used in establishing 
concentrations of substances which correspond to levels described in Paragraph (d) of this 
Rule. 

(1) 
,(2) 
(3) 
(4) 

Integrated Risk Information System (U.S. EPA). 
Health Advisories (U.S. EPA Office of Drinking Water). 
Other health risk assessment data published by U.S. EPA. 
Other appropriate, published health risk assessment data, and scientifically valid 
peer-reviewed published toxicological data. 

(f) · Groundwater quality standards specified in Paragraphs (g) and (h) of this Rule and 
·interim maximum allowable concentrations established pursuant to Paragraph (c) of this ·· 
Rule shall be reviewed on a biennial basis. Appropriate modifications to established 
standards will be made in accordance with the procedure prescribed in Paragraph (d) of this 
Rule where modifications are considered appropriate based on data published subsequent 
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to the previous review. 
(g) Class GA Standards. Where not otherwise indicated, the standard refers to the total 

concentration in milligrams per liter of any constituent in a dissolved, colloidal or 
particulate form which is mobile in groundwater. This does not apply to sediment or other 
particulate matter which is preserved in a groundwater sample as a result of well 
construction or sampling procedures. 

(1) acetone: 0.7 
(2) acrylamide (propenamide): 0.00001 
(3) arsenic: 0.05 
(4) barium: 2.0 
(5) benzene: 0.001 
(6) boron: 0.32 
(7) bromoform (tribromomethane): 0.00019 
(8) butylbenzyl phthalate: 0.10 
(9) cadmium: 0.005 

(10) carbofuran: 0.036 
(11) carbon tetrachloride: 0.0003 
(12) chlordane: 2.7 x 10-5 

(13) ·Chloride: 250.0 
(14) chlorobenzene: 0.05 
(15) chloroform (trichloromethane): 0.00019 
(16) ... 2-chlorophenol: 0.0001 
(17) \chromium: 0.05 
(18) cis-1,2-dichloroethene: 0.07 
(19) ·coliform organisms (total): 1 per 100 milliliters 
(20) color: 15 color units 
(21) copper: 1.0 
(22) cyanide: 0.154 
(23) 2, 4-D (2,4-dichlorophenoxy acetic acid): 0.07 
(24) 1 ,2-dibromo-3-chloropropane: 2. 5 x 10-5) 
(25) dichlorodifluoromethane (Freon-12; Halon): 1.4 
(26) 1,1 dichloroethane: 0.7 
(27) 1 ,2-dichloroethane (ethylene dichloride): 0.00038 
(28) 1, 1-dichloroethylene (vinylidene chloride): 0.007 
(29) 1,2-dichloropropane: 0.00056 
(30) di-n-butyl (or dibutyl) phthalate (DBP): 0.7 
(31) diethylphthalate (DEP): 5.0 
(32) di(2-ethylhexyl) phthalate (DEHP): 0.003 
(33) di-n-octyl phthalate: 0.14 
(34) p-dioxane (1 ,4-diethylene dioxide): 0.007 
(35) dioxin: 2.2 x 10 -l 0 

(36) dissolved solids (total): 500 
(37) diundecyl phthalate (Santicizer 711 ): 0.14 
(38) endrin: 0.002 
(39) epichlorohydri.n {1-chloro-2,3-epoxypropane): 0.00354 
(40) ethylbenzene: 0.029 
(41) ethylene dibromide (EDB; 1,2-dibromoethane): 4.0 x 10-7 

(42) ethylene glycol: 7.0 
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(43) fluorene: 0.28 
(44) fluoride: 2.0 
(45) foaming agents: 0.5 
(46) gross alpha (adjusted)particle activity (excluding radium-226 and uranium): 15 • pCi/1 
(47) heptachlor: 8.0 x 10-6 

(48) heptachlor epoxide: 4.0 x 10-6 

(49) heptane: 2.1 
(50) hexachlorobenzene (perchlorobenzene): 0.00002 
(51) n-hexane: 0.42 
(52) iron: 0.3 
(53) lead: 0.015 
(54) lindane: 2.0 x 10-4 

(55) manganese: 0.05 
(56) mercury: O.OOll 
(57) metadichlorobenzene (1 ,3-dichlorobenzene): 0.62 
(58) methoxychlor: 0.035 
(59) methylene chloride (dichloromethane): 0.005 
(60) methyl ethyl ketone (MEK; 2-butanone): 0.17 
(61) methyl tert-butyl ether (MTBE): 0.2 
(62) naphthalene: 0.021 
(63) nickel: 0.1 
(64) nitrate: (as N) 10.0 
(65) nitrite: (as N) 1.0 
(66) orthodichlorobenzene ( 1 ,2-dichlorobenzene): 0.62 
(67) oxamyl: 0.175 • (68) paradichlorobenzene (1,4-dichlorobenzene): 0.075 
(69) pentachlorophenol: 0.0003 
(70) pH: 6.5 - 8.5 
(71) phenanthrene: 0.21 
(72) phenol: 0.30 
(73) radium-226 and radium-228 (combined): 5 pCi/1 
(74) $elenium: 0.05 
(75) silver: 0.018 
(76) styrene (ethenylbenzene): 0.1 
(77) sulfate: 250.0 
(78) tetrachloroethylene (perchloroethylene; PCE): 0.0007 
(79) toluene (methylbenzene): 1.0 
(80) toxaphene: 3.1 x 10-5 

(81) 2, 4, 5,-TP (Silvex): 0.05 
(82) trans-1,2-dichloroethene: 0.07 
(83) 1,1,1-trichloroethane (methyl chloroform): 0.2 
(84) trichloroethylene (TCE): 0.0028 
(85) trichlorofluoromethane: 2.1 
(86) ¥inyl chloride (chloroethylene): 1.5 x 10-5 

(87) xylenes (o-, m-, and p-): 0.53 
(88) zinc: 2.1 
(h) Class GSA Standards. The standards for this class shall be the same as those for • 
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Class GA except as follows: 
(1) chloride: allowable increase not to exceed 100 percent of the natural quality 

concentration. 
(2) total dissolved solids: 1000 mg/1. 

(f) Class GC Waters. 
(1) The concentrations of substances which, at the time of classification exceed the 

standards applicable to Class GA or GSA groundwaters shall not be caused to 
increase, nor shall the concentrations of other substances be caused to exceed the 
GA or GSA standards as a result of further disposal of contaminants to or beneath 
the surface of the land within the boundary of the area classified GC. 

(2) The concentrations of substances which, at the time of classification, exceed the 
standards applicable to GA or GSA groundwaters shall not be caused to migrate 
as a result of activities within the boundary of the GC clasSification, so as to 
violate the groundwater or surface water quality standards in adjoining waters of 
a different class. 

(3) Concentrations of specific substances, which exceed the established standard at 
the time of classification, shall be listed in Section .0300 of this Subchapter. 

History Note: Statutory Authority G.S. 143-214.1; 143B-282(a)(2); 
Eff. june 10, 1979; 
Amended Eff. November I, I994; October I, I993; September I, 1992; 
August I, I989 • 
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SECTION .0300 - ASSIGNMENT OF UNDERGROUND WATER CLASSIFICATIONS 

.0301 CLASSIFICATIONS: GENERAL 
(a) Schedule of Classifications. The classifications are based on the quality, occurrence 

and existing or contemplated best usage of the groundwaters as established in Section .0200 
of this Subchapter and are assigned statewide except where supplemented or supplanted by 
specific classification assignments by major river basins. 

(b) Classifications and Water Quality Standards. The classlficatio~ and standards 
assigned to the groundwaters are denoted by the letters GA, GSA, or GC. These 
classifications refer to the classifications and standards established by Rule .0201 of this 
Subchapter. 

History Note: 

• 0302 SfATEWIDE 

Statutory Authority G.S. 143-214.1; 1438-282(2}; 
Elf. December 30, 1983; 
Amended Elf. August 1, 1989 • 

The classifications assigned to the groundwaters located within the boundaries or under 
the extraterritorial jurisdiction of the State of North Carolina are: 

(1) Class GA Waters. Those groundwaters in the state naturally containing 250 mg/1 
or less of chloride are classified GA. 

(2) Class GSA Waters. Those groundwaters in the state naturally containing greater 
than 250 mg/1 chloride are classified GSA. 

(3) Class GC Waters. Those ground waters assigned the classification GC in Rules .0303 
- .0318 of this Section. 

History Note: Statutory Authority G.S. 143-214.1; 1438-282(2); 
Elf. December 30, 1983; 
Amended Elf. August I, 1989 . 

• 0303 BROAD RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Elf. December 30, 1983 • 

• 0304 CAPE FEAR RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Elf. December 30, 1983 • 
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.0305 CATAWBA RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Eff. December 30, I 983 • 

• 0306 CHOWAN RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Eff. December 30, 1983 • 

• 0307 FRENCH BROAD RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Eff. December 30, 1983 • 

• 0308 HIWASSEE RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Eff. December 30, 1983 • 

• 0309 LIITLE TENNESSEE RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Eff. December 30, 1983. 

· .0310 SAVANNAH RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Eff. December 30, 1983 • 

• 0311 LUMBER RIVER BASIN 
No classification assignments other than those spe.cified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Eff. December 30, 1983. 
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.0312 NEUSE RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin • 

History No~e: Statutory Authority G.S. 143-214.1; 
Elf. December 30, 1983 • 

• 0313 NEW-WATAUGA RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for·the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Elf. December 30, 1983 • 

• 0314 PASQUOTANK RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Elf. December 30, 1983 • 

• 0315 ROANOKE RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin . 

History Note: Statutory Authority G.S. 143-214.1; 
Elf. December 30, 1983 • 

• 0316 TAR PAMLICO RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Er.-- December 30, 1983 • 

• 0317 W1DTE OAK RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin. 

History Note: Statutory Authority G.S. 143-214.1; 
Elf. December 30, 1983 • 

• 0318 YADKIN-PEE DEE RIVER BASIN 
No classification assignments other than those specified in Rule .0302 are made for the 

river basin . 

History Note: Statutory Authority G.S. 143-214.1; 
Elf. December 30, 1983. 
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.0319 RECLASSIFJCATION 
The groundwater classifications as assigned may be revised by the Commission following 

public notice and subsequent public hearing. Changes may be to a higher or lower • 
classification. Reclassification requests may be submitted to the Director. 

History Note: Statutory Authority G.S. 143-214.1; 143-215.3(e); 1438-282(2); 
Eff. December 30, 1983; 
Amended Eff. August 1, 1989. 
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SUBCHAPTER .2B- SURFACE \YATER STA.'iDARDS: .:\10:-.;ITORI:\(; 

SECTION .0100- PROCEDURES FOR ASSIGNME!'l! OF WATER QUALITY STA.:'iDARDS 

.0101 GENER.U PROCEDURES 
(a) The rules contained in Sections .0100, .0200 and .0300 of this Subchapter which pertain to the series 

of classifications and water quality standards shall be known as the "Classifications and Water Quality 
Standards Applicable to the Surface Waters of North Carolina." 

(b) The Environmental Management Commission, prior to classifying and assigning standards of water 
quality to any waters of the state, will proceed as follows: 

(1) The Commission, or its designee, will determine waters to be studied for the purpose of 
classification and assignment of water quality standards on the basis of user requests, petitions, or 
the identification of existing or attainable water uses, as defined by 15A NCAC 28 .0202. not 
presently included in the water classification. 

(2) After appropriate studies of the identified waters to obtain the data and information required for 
determining the proper classification of the waters or segments of water are completed. the 
Commission, or its designee, will make a decision on whether to initiate proceedings to modify the 
classifications and water quality standards of identified waters. In the case of the Commission's 
designee deciding to initiate said proceedings, the designee will inform the Commission of the 
decision prior to scheduling a public hearing. 

(3) In the case of a petition for classification and assignment of water quality standards according to 
the requirements of General Statute 1508-20, the Director will make a preliminary recommendation 
on the appropriate classifications and water quality standards of the identified waters on the basis 
of the study findings or information included in the petition supporting the classification and 
standards changes. 

(4) The Commission will make a decision on whether to grant or deny a petition in accordance with 
the provisions of General Statute 1508-20 based on the information included in the petition and the 
recommendation of the Director. The Commission may deny the petition and request that the 
Division study the appropriate classifications and water quality standards for the petitioned waters 
in accordance with Subparagraph {b)(2) of this Rule. 

(5) The Director will give due notice of such hearing or bearings in accordance with the requirements 
of General Statute 143-214.1 and G.S. 1508. and will appoint a bearing officer(s) in consultation 
with the chainnan of the Commission. 

(6) The hearing officer(s) will. as soon as practicable after the completion of the hearing, submit a 
complete report of the proceedings of the hearing to the Commission. The hearing officer(s) shall 
include in the report a transcript or summary of testimony presented at such public hearing. 
relevant exhibits, a summary of relevant information from the stream studies conducted by the 
technical staff of the Commission, and final recommendations as to classification of the designated 
waters and the standards of water quality and best management practices which should be applied 
to the classifications recommended. 

(7) The Commission, after due consideration of the hearing records and the final recommendations of 
the hearing officer(s), will adopt its final action with respect to the assignment of classifications, 
and any applicable standards or best management practices applicable to the waters under 
consideration. The Commission .will publish such action, together with the effective date for the 
application of the provisions of General Statute 143-215.1 and 143-215.2, as amended, as a part 
of the Commission's official rules. 

(8) The final action of the commission with respect to the assignment of classification with its 
accompanying standards and best management practices shall contain the Commission's conclusions 
relative to the various factors given in General Statute 143-214.1 (d), and shall specifically include 
the class or classes to which such specifically designated waters in the watershed or watersheds 
shall be assigned on the basis of best usage in the interest of the public. 

(c) Freshwater Classifications. 
(1) Class C; freshwaters protected for secondary recreation, fishing, aquatic life including propagation 
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am! survival. and wildlife: all fre<>hwaters are classified to protect these uses at a minimum; 
(2) Class B: freshwaters protected for primary recre:1tion which includes swimming on a frequent or 

organized basis and all Class C uses: 
(3) Class WS-1: waters protected as water supplies which are essentially in natural and undeveloped 

watersheds: point source discharges of treated wastewater are permitted pursuant to Rules .0104 
and .0211 of this Subchapter; local programs to control nonpoint sources and storm water discharges 
of pollution are required; suitable for all Class C uses; 

(4) Class WS-11; waters protected as water supplies which are generally in predominantly undeveloped 
watersheds; point source discharges of treated wastewater are permitted pursuant to Rules .0 104 
and .0211 of this Subchapter; local programs to control nonpoint sources and storm water discharges 
of pollution are required: suitable for all Class C uses; 

(5) Class WS-111; waters protected as water supplies which are generally in low to moderately 
developed watersheds; point source discharges of treated wastewater are permitted pursuant to 
Rules .0104 and .0211 of this Subchapter; local programs to control nonpoint sources and 
storm water discharges of pollution are required: suitable for all Class C uses; 

(6) Class WS-IV: waters protected as water supplies which are generally in moderately to highly 
developed watersheds: point source discharges of treated wastewater are permitted pursuant to 
Rules .0 I 04 and .0211 of this Subchapter; local programs to control nonpoint sources and 
storm water discharges of pollution are required; suitable for all Class C uses; 

(7) Class WS-V; waters protected as water supplies which are generally upstream of and draining to 
Class-IV waters; no categorical restrictions on watershed development or treated wastewater 
dis~harges are required: however. the Commission or its designee may apply appropriate 
management requirements as deemed necessary for the protection of downstream receiving waters 
(15A NCAC 2B .0203): suitable for all Class C uses. 

(d) Tidal Salt Water Classifications. 
(I) Class SC: saltwaters protected for secondary recreation. fishing. aquatic life including propagation 

and survival. and wildlife; all saltwaters are classified to protect these uses at a minimum; 
(2) Class SB: saltwaters protected for primary recreation which includes swimming on a frequent or 

organized basis and all Class SC uses; 
(3) Class SA: suitable for commercial shellfishing and all other tidal saltwater uses. 

(e) Supplemental Classifications. 
(1) Trout waters (Tr); freshwaters protected for natural trout propagation and survival of stocked trout; 
(2) Swamp waters (Sw): waters which have low velocities and other natural characteristics which are 

different from adjacent streams: 
(3) ~utrient Sensitive Waters (!\:SW); waters subject to growths of microscopic or macroscopic 

vegetation requiring limitations on nutrient inputs: 
(4) Outstanding Resource Waters (ORW); unique and special waters of exceptional state or national 

recreational or ecological significance which require special protection to maintain existing uses: 
(5) High Quality Waters (HQW); waters which are rated as excellent based on biological and 

physical/chemical characteristics through Division monitoring or special studies, native and special 
native trout waters (and their tributaries) designated by the Wildlife Resources Commission, 
primary nursery areas (PNA) designated by the Marine Fisheries Commission and other functional 
nursery areas designated by the .Wildlife Resources Commission, critical habitat areas designated 
by the Wildlife Resources Commission or the Department of Agriculture, all water supply 
watersheds which are either classified as WS-1 or WS-11 or those for which a formal petition for 
reclassification as WS-1 or WS-11 has been received from the appropriate local government and 
accepted by the Division of Environmental Management and all Class SA waters. 

(f) In determining the best usage of waters and assigning classifications of such waters, the Commission will 
consider the criteria specified in General Statute 143-214.1 (d) and all existing uses as defined by 15A NCAC 
2B .0202. In determining whether to revise a designated best usage for waters through a revision to the 
classifications. the Commission will follow the requirements of 40 CFR 131.1 O(b),(c),(d) and (g) which are 
hereby incorporated by reference including any subsequent amendments and editions. This material is 
available for inspection at the Department of Environment, Health. and Natural Resources, Division of 
Environmental Management, Water Quality Planning Branch, 512 _North Salisbury Street, Raleigh, North 
Carolina. Copies may be obtained from the U.S. Government Printing Office, Superintendent of Documents, 
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Washington. DC :::!0~02-9325 at a cost of thirt~~n dollars ($13.001. 
(g) Wh~n revising the classification of waters. th~ Division will collect wat~r quality data within th~ 

watersh~d for those substances which require . mor~ stringent control than r~quir~d by the existing 
classification. However, such sampling may be limited to only those parameters which are of conc~rn. If 
the revision to classifications involves the .removal of a designated use, the Division will conduct a use 
attainability study as required by the provisions of 40 CFR 131.10(j) which are hereby incorporated by 
reference including any subsequent amendments and editions. This material is available for inspection at the 
Department of Environment, Health, and Natural Resources, Division of Environmental Management. Water 
Quality Planning Branch, 512 North Salisbury Street, Raleigh, North Carolina. Copies may be obtained from 
the U.S. Government Printing Office, Superintendent of Documents. Washington, DC 20402-9325 at a cost 
of thirteen dollars ($13 .00). 

History Note: Statutory Authority G.S. 143-214. I; 143-215.3(a)(l); 
E.ff. February I, 1976; 
Amended Eff. February I, 1993; August 3, 1992: August/, 1990; Ocraher I, 1989 . 

• 0102 USE OF CLASSIFICATIONS AND WATER QUALITI' STANDARDS 

History Note: Stallltory Authority G.S. 143-214.1; 
E.ff. February 1, 1976: 
Repealed E.ff. January 1, 1985 . 

• 0103 A."'"ALYTICAL PROCEDURES 
(a) Chemical/Physical Procedures. Tests or analytical procedures to determin~ conformity or 

non-conformity with standards will, insofar as practicable and applicable, conform to the guiddines by th~ 
Environmental Protection Agency codified as 40 CFR. Part 136. which are hereby incorporated by reference 
including any subsequent amendments and editions or such other methods as may be approved by the Director . 
This material is available for inspection at the Department of Environment. Health. and Natural Resources. 
Division of Environmental Management, Water Quality Planning Branch, 512 North Salisbury Street. Raleigh. 
North Carolina. Copies may be obtained from the U.S:· Government Printing Office, Superintendent of 
Documents, Washington, DC 20402-9325 at a cost of thirteen dollars {$13 .00). 

(b) Biological Procedures. Biological tests to determine conformity or non-conformity with standards will 
be based on methods published by the U.S. Environmental Protection Agency as outlined in "Methods for 
Measuring the Acute Toxicity of Effluents to Freshwater and Marine Organisms. Fourth Edition" (1991; 
Report No. EPA/600/4-90/027) or subsequent versions, "Short-term Methods for Estimating the Chronic 
Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Second Edition" {1989: Report No. 
EPA/600/4-89/001) or subsequent versions, and "Short-term Methods for Estimating the Chronic Toxicity of 
Effluents and Receiving Waters to Marine and Estuarine Organisms" (Report No. EPA/600/4-87/028) or 
subsequent versions. or methods published by the North Carolina Department of En\'ironment. Health. and 
Natural Resources, as outlined in "Standard Operating Procedures: Biological Monitoring" (1990; Division 
of Environmental Management, Water Quality Section) or subsequent versions, or such other methods as 
approved by the Director. 

History Note: Statutory Authority G.S. 143-214.1; 143-215.3(a)(J); 
E.ff. February ], 1976; 
Amended Eff. February 1, 1993; October I, 1989; January 1, 1985; September 9, 1979 . 

• 0104 CONSIDERATIONS/ASSIGNING/IMPLEMENTING WATER SUPPLY CLASSIFICATIONS 
{a) In determining the suitability of waters for use as a source of water supply for drinking, culinary or food 

processing purposes after approved treatment, the Commission will be guided by the physical, chemical, and 
· bacteriological maximum contaminant levels specified by Environmental Protection Agency regulations 

adopted pursuant to the Public Health Service Act, 42 U.S.C. 201 et seq., as amended by the Safe Drinking 
Water Act, 42 U.S.C. 300(f) et seq. In addition, the Commission will be guided by the requirements for 
unfiltered and filtered water supplies and the maximum contaminant levels specified in the North Carolina 
Rules Governing Public Water Supplies, 15A NCAC 18C .1100, .1200 and .1500 and comments provided 
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hy the Division of Environmental Hc:alth. 
(bJ All local governments that have land use authority within designated water supply watersheds will adopt 

and enforce ordinances that at a minimum meet the requirements of G.S. 143-214.5 and this Subchapter. 
Local governments may adopt and enforce more stringent controls. Local management programs and 
modifications to these programs must be approved by the Commission and will be kept on fik by the Division 
of Environmental Management, Division of Environmental Health and the Division of Community Assistance. 

(c) All waters used for water supply purposes shall be classified to the most appropriate water supply 
classification as detennined by the Commission. Water supplies may be reclassified to a more or less 
protective water supply classification on a case-by-case basis through the rule-making process. 

(d) In considering the reclassification of waters for water supply purposes, the Commission will take into 
consideration the relative proximity, quantity. composition. natural dilution and diminution of potential sources 
of pollution to determine that risks posed by all significant pollutants are adequately considered. 

(e) For the purposes of implementing the water supply watershed protection rules (l5A NCAC 28 .0100, 
.0200 and .0300) and the requirements ofG.S. 143-214.5, the following schedule of implementation shall be 
applicable: 

August 3, 1992 -

By July 1, 1993-

Activities administered by the State of North Carolina. such as the issuance of 
permits for landfills, NPDES wastewater discharges, and land application of 
sludge/residuals. and road construction activities; 
Affected municipalities with a population greater than 5,000 shall adopt and submit 
the appropriate drinking water supply protection management plans, maps and 
ordinances that meet or exceed the minimum management requirements of these 
Rules; 

By October I. 1993 - Affected municipalities with a population less than 5,000 shall adopt and submit the 
appropriate drinking water supply protection management plans, maps and 
ordinances that meet or exceed the minimum management requirements of these 
Rules; 

By January 1, 1994 - Affected county governments shall adopt and submit the appropriate drinking water 
supply protection management plans, maps and ordinances that meet or exceed the 
minimum management requirements of these Rules. 

Affected local government management plans and drinking water supply protection ordinances shall become 
effective on or before these dates. Local governments may choose to adopt, implement and enforce these 
provisions prior to this date. Three copies of the adopted and effective relevant management plans and 
ordinances shall be sent to the Division along with a cover letter from the municipal or county attorney, or 
its designated legal counsel, stating that the local government drinking water supply protection management 
plans and ordinances shall meet or exceed these Rules. The Division shall approve local management plans, 
maps and ordinances. or request the Commission to take appropriate action under G.S. 143-214.5. 

(f) Wherever in this Subchapter it is provided that local governments assume responsibility for operation 
and maintenance of engineered stormwater control(s), this shall be construed to require responsible local 
governments to inspect such controls at least once per year, to determine whether the controls are performing 
as designed and intended. Records of inspections shall be maintained on forms approved or supplied by the 
Division. Local governments may require payment of reasonable inspection fees by entities which own the 
controls. as authorized by Jaw. In the event inspection shows that a control is not performing adequately, the 
local government shall order the owning entity to take corrective actions. If the entity fails to take sufficient 
corrective actions. the local government may impose civil penalties and pursue other available remedies in 
accordance with the law. The availability of new engineered stonnwater controls as an alternative to lower 
development density and other measures under the provisions of this Subchapter and local ordinances approved 
by the Commission shall be conditioned on the posting of adequate financial assurance, in the form of a cash 
deposit or bond made payable to the responsible local government, or other acceptable security. The 
establishment of a storm water utility by the responsible local government shall be deemed adequate financial 
assurance. The purpose of the required· financial assurance is to assure that maintenance, repairs or 
reconstruction necessary for adequate perfonnance of the controls may be made by the owning entity or the 
local government which may choose to assume ownership and maintenance responsibility. 

(g) Where higher density developments are allowed, stormwater control systems must use wet detention 
ponds as described in 15A NCAC 2H .1003{g){2}, (i), (k) and (1). 

(h) Where no practicable alternative exists, discharge from groundwater remediation projects addressing 
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watt!r quality problems will be allowt!d in accordance with otht!r appli.:abk rt!quiremenl!> in all water supply 
classifications. 

(i) To further the cooperative nature of the water supply watershed management ami protection program 
provided for herein,. local governments with jurisdiction over portions of classified watersheds and local 
governments which derive their water supply from within such watersheds are encouraged to establish joint 
water quality monitoring and information sharing programs, by interlocal agreement or otherwise. Such 
cooperative programs shall be established in consultation with the Division. 

G> Where no practicable alternative exists other than surface water discharge, previously unknown existing 
unpermitted wastewater discharges will incorporate the best possible technology treatment as deemed 
appropriate by the Division. 

(k) The Commission may designate water supply watersheds or portions thereof as critical water supply 
watersheds pursuant to G.S. 143-214.5(b). 

(I) A more protective classification may be allowed by the Commission although minor occurrences of 
nonconforming activities are present prior to reclassification. When the Commission allows a more protective 
classification, expansions of existing wastewater discharges that otherwise would have been prohibited may 
be allowed if there is no increase in permitted pollutant loading; other discharges of treated wastewater 
existing at the time of reclassification may be required to meet more stringent effluent limitations as 
determined by the Division. Consideration of all practicable alternatives to surface water discharge must be 
documented. 

(m) The construction of new roads and bridges and non-residential development shall minimize built-upon 
area, divert stonnwater away from surface water supply waters as much as possible, and employ best 
management practices (BMPs) to minimize water quality impacts. To the extent practicable, the construction 
of new roads in the critical area should be avoided. The Department of Transportation shall use BMPs as 
outlined in their document entitled "Best Management Practices for the Protection of Surface Waters" which 
is hereby incorporated by reference. This material is available for inspection at the Department of 
Environment, Health. and Natural Resources, Division of Environmental Management. Water Quality 
Planning Branch, 512 North Salisbury Street, Raleigh, North Carolina. 

(n) Activities within water supply watersheds are also governed by the North Carolina Rules Governing 
Public Water Supplies, 15A NCAC 18C .1100, .1200 and .1500. Proposed expansions of treated wastewater 
discharges to water supply waters must be approved by the Division of Environmental Health. 

(o) Local governments are responsible for correctly delineating the approximate normal pool elevation for 
backwaters of water supply reservoirs for the purposes of determining the critical and protected area 
boundaries as appropriate. Local governments must submit to the Division the boundaries of the critical and 
protected areas using 1:24,000 scale U.S.G.S. topographical maps. All revisions (expansions or deletions) 
to these areas must be submitted to the Division and approved by the Commission prior to local government 
revision. 

{p) During the 1992 statewide reclassification of water supply watershed classifications, the Commission 
shall examine each water supply watershed where any new sanitary landfill for the disposal of nonhazardous 
solid waste is proposed to be located, and if there was pending on June 30, 1990 a petition for reclassification 
of such waters to a more protective water supply classification, to determine whether more restrictive 
standards should be established for the siting of such new sanitary landfills. The Commission, in the 
reclassification, may establish standards more restrictive than those in 15A NCAC 2B .0211 when required 
to protect the water supply from inappropriate additional sources of potential contamination due to proposed 
new sanitary landfills within the water supply watershed. 

(q) Local governments will encourage participation in the Agricultural Cost Share Program. The Soil and 
Water Conservation Commission is the designated management agency responsible for implementing the 
provisions of these Rules pertaining to agricultural activities. Agricultural activities are subject to the 
provisions of the Food Security Act of 1985 and the Food, Agriculture, Conservation and Trade Act of 1990 
(Public Law 101-624). The following shall be required within WS-1 watersheds and the critical areas of 
WS-ll, WS-III and WS-IV watersheds: 

(1) Agricultural activities conducted afterJanuary 1, 1993 shall maintain a minimum 10 foot vegetated 
buffer, or equivalent control as determined by the Soil and Water Conservation Commission. along 
all perennial waters indicated on the most recent versions ofU.S.G.S. 1:24,000 (7.5 minute) scale 
topographic maps or as determined by local government studies; and 

(2) Animal operations greater than 100 animal units shall employ Best Management Practices [as 
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ddin~d by Ruk .0::!02(6) of this Subchapt~r] by July I. 1994 r~comm~nd~d by tht! Soil and W:u~r 
Conservation Commission. 

(r) Existing development is not subjt:ct to the requirements of these Rules. Redevelopment is allowed if 
the rebuilding activity does not have a net increase in built-upon are:1 or provides equal.or greater stormwater 
control than the previous development, except that there are no restrictions . on single family residential 
redevelopment. Expansions to structures classified as existing development must meet the requirements of 
these Rules: however, the built-upon area of the existing development is not required to be included in the 
density calculations. Expansions to structures other than existing development must meet the density 
requirements of these Rules for the entire project site. A deeded single family- lot owned by an individual 
prior to the effective date of the water supply ordinance, regardless of whether a vested right has been 
established, is not subject to the development restrictions of these Rules; however. this exemption is not 
applicable to multiple lots under single ownership. Local governments may require the recombination of 
single-owner nonconforming lots. Local governments may also apply more stringent controls relating to 
detennining existing development, redevelopment or expansions. Development a.:tivities may be granted 
minor exemptions by local governments utilizing the procedures of North Carolina General Statutes Article 
18, Chapter 153A or Article 19, Chapter 160A. A description of each project receiving an exemption and 
the reason for granting the exemption shall be submitted to the Commission on an annual basis. In addition. 
upon request of a local government, the Commission may grant exemptions of a more significant nature in 
unique circumstances on a case-by-case basis when necessary to accommodate important social and economic 
development. For all proposed exemptions the local government considering or requesting the exemption shall 
notify and allow a reasonable comment period for all other local governments having jurisdiction within the 
watershed area governed by these Rules and the entity using the water supply for consumption. 

(s) Silviculture activities are subject to the provisions of the Forest Practices Guidelines Related to Water 
Quality (l5A NCAC II .0101 - .0209). The Division of Forest Resources is the designated management 
agency responsible for implementing the provisions of these Rules pertaining to silviculture activities. 

(t) Local governments shall, as the existing laws allow, develop, implement, and enforce comprehensive 
nonpoint source and stormwater discharge control programs to reduce water pollution from activities within 
water supply watersheds such as development, forestry, landfills, mining, on-site sanitary sewage systems 
which utilize ground adsorption, toxic and hazardous materials, transportation, and water based recreation. 

(u) When the Commission assumes a local water supply protection program all local permits authorizing 
construction and development activities as regulated by the statewide minimum water supply watershed 
protection rules of this Subchapter must be approved by the Commission prior to local government issuance. 

(v) A model local water supply watershed management and protection ordinance. as approved by the 
Commission in accordance with G.S. 143-214.5. is on file with the Office of Administrative He:trings and may 
be obtained by writing to: Director. Division of Environmental Management, Post Office Box 29535. 
Raleigh. r--:orth Carolina 27626-0535. 

History Note: Statlltory Authority G.S. 143-214. 1; 143-215.3(a)(1); 
E:fl: February 1, 1976; 
Amended Eff. August 3, 1992; March 1, 1991; October 1, 1989,· February I, 1986 . 

• 0105 DETER.'I\fiNATION OF SAFETY OR SUITABILITY: CLASS A-II WATERS 

History Note: Statutory Authority G.S. 143-214.1; 143-215.3(a)(1),· 
E.ff. February 1, 1 976; 
Amended Eff. January 1, 1985,· September 9, 1 979; 
Rt•pealed Eff. February 1, 1986 . 

• 0106 CONSIDERATIONS/ASSIGNING CLASSIFICATIONS FOR PRIMARY RECREATION 
In assigning the B or SB classification to waters intended for primary recreation, the Commission will take 

into consideration the relative proximity of sources of water pollution and will recognize the potential hazards 
involved in locating swimming areas close to sources of water pollution and will not assign this classification 
to waters in which such water pollution could result in a hazard to public health. Discharges to waters 
classified as B or SB will meet the reliability requirements specified in 15A NCAC 2H .0124. Discharges 
to waters where a primary recreational use is determined by the Director to be ·attainable will be required to 
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m~~t wat~r quality standards and rdiability r~quir~ments to prote-:t thi:o: u:o:t! con-:urrently with reclassiti.:ation 
dforts . 

History Ntw: Starurory Authority G.S. 143-214. 1; 143-215.3(a}(1); 
E.ff. February 1, 1976; 
Amc•nded E.ff. October 1, 1 989; January 1, 1 985; September 9, 1979 . 

• 0107 DEFll\lTION OF REGULATIONS: CLASSIFICATIOKS: A.'\L> STA....,.L>.<\.RDS 

History Note: Starutory Authority G. S. 143-214.1; 
Eff. February 1, 1976; 
Rep£•a/ed Eff. January 1. 1985 . 

• 0108 CONSIDERATIONS IN ASSIGl\'lNG THE SHELLFISHING AREA CLASSIFICATION 
In determining the safety or suitability of Class SA waters to be used for shellfishing for market purposes. 

the Commission will be guided by the existing water quality of the area in relation to the standards to protect 
sbellfishing uses, the potential contamination of the area from both point and nonpoint sources of pollution, 
and the presence of harvestable quantities of shellfish or the potential for the area to have harvestabk 
quantities through. management efforts of the Division of Marine Fisheries. Waters will not be classified SA 
without the written concurrence of the Division of Health Services. t-:orth Carolina Department of Human 
Resources. 

History Notl': Statutory Authority G. S. 143-214. 1; 
E.ff. January 1, 1985: 
Amc·nded Eff. Oc:toher 1, 1989 . 

• 0109 WATERS AFFECTED BY DREDGE A."-1> FILL ACTIVITIES 
Projects that alter the reach and extent of a freshwater wetland will not be considered as removing existing 

uses of the wetland in violation of the Antidegradation Policy [pursuant to I5A t-:CAC 28 .0201(b)] if the 
alteration protects all existing and designated uses of all waters of the state. In making this determination. 
the Director will be guided by 40 CFR Part 230, Subparts A through F. 

History Not£': Statutory Authority G.S. 143-214.1; 
E.ff. October 1, 1989 . 
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SECTIO:'\ .o:wo- CLASSIFICATIO~S A.'\D WATER QL"ALITY STA.'\DARDS APPLICABLE 
TO Sl.JRFACE WATERS OF NORTH CAROLINA 

.0201 ANTIDEGRADATIO~ POLICY 
(a) It is the policy of the Environmental Management Commission to maintain. protect. and enhance water 

quality within the State of North Carolina. Pursuant to this policy, the requirements of 40 CFR 131.12 are 
hereby incorporated by reference including any subsequent amendments and editions. This material is 
available for inspection at the Department of Environment, H~lth, and Natural Resources. Division of 
Environmental Management, Water Quality Planning Branch, 512 North Salisbury Street, Raleigh, North 
Carolina. Copies may be obtained from the U.S. Government Printing Office, Superintendent of Documents. 
Washington, DC 20402-9325 at a cost of thirteen dollars ($13.00). These requirements will b<:! implement<:!d 
in North Carolina as set forth in Paragraphs (b), (c) and (d) of this Rule. 

(b) Existing uses, as defined by Rule .0202 of this Section, and the water quality to protect such uses shall 
be protected by properly classifying surface waters and having standards sufficient to protect these uses. In 
cases where the Commission or its designee determines that an existing use is not included in the classification 
of waters, a project which will affect these waters will not be permitted unless the existing uses are protected. 

(c) The Commission shall consider the present and anticipated usage of waters with quality higher than the 
standards, including any uses not specified by the assigned classification (such as outstanding national resource 
waters or waters of exceptional water quality) and will not allow degradation of the quality of waters with 
quality higher than the standards below the water quality necessary to maintain existing and anticipated uses 
of those waters. Waters with quality higher than the standards are defined by Rule .0202 of this Section. The 
following procedures will be implemented in order to meet these requirements: 

(I) Each applicant for an NPDES permit or NPDES permit expansion to discharge treated waste will 
document an effort to consider non-discharge alternatives pursuant to 15A NCAC 2H .0105lc)r::;). 

(2) Public Notices for NPDES permits will list parameters that would be water quality limited and state 
whether or not the discharge will use the entire a\'ailable load capacity of the receiving waters and 
may cause more stringent water quality based effluent limitations to be established for dischargers 
downstream. 

(3) The Division may require supplemental documentation from the affected local government that a 
proposed project or parts of the project are necessary for important economic and social 
development. 

(4) The Commission and Division will work with local governments on a voluntary basis to identify 
and develop appropriate management strategies or classifications for waters with unused pollutant 
loading capacity to accommodate future economic gro.,.'lh. 

Waters with quality higher than the standards will be identified by the Division on a case-by-case basis through 
the NPDES permitting and waste load allocation processes (pursuant to the provisions of 15A NCAC 2H 
.0100). Dischargers affected by the requirements of Paragraphs (c)(!) through {c)(4) of this Rule and the 
public at large will be notified according to the provisions described herein. and all other appropriate 
provisions pursuant to 15A NCAC 2H .0109. If an applicant objects to the requirements to protect waters 
with quality higher than the standards and believes degradation is necessary to accommodate important social 
and economic development, the applicant can contest these requirements according to the provisions of 
General Statute 143-215.l(e) and 1508-23. 

(d) The Commission shall consider the present and anticipated usage of High Quality Waters (HQW}, 
including any uses not specified by the assigned classification (such as outstanding national resource waters 
or waters of exceptional water quality) and will not allow degradation of the quality of High Quality Waters 
below the water quality necessary to maintain existing and anticipated uses of those waters. High Quality 
Waters are a subset of waters with quality higher than the standards and are as described by 15A NCAC 2B 
.010l(e)(5). The following procedures will be implemented in order to meet the requirements of this part: 

(1) New or expanded wastewater discharges in High Quality Waters will comply with the following: 
(A) Discharges from new single family residences will be prohibited. Those that must discharge will 

install a septic tank, dual or recirculating sand filters, disinfection and step aeration . 
(B) All new NPDES wastewater discharges (except single family residences) will be required to 

provide the treatment described below: 
(i) Oxygen Consuming Wastes: Effluent limitations will be as follows: BOD5= 5 mg/1. NH3-N 
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= 2 mg/1 and DO = 6 mg/1. More: stringent limitations will be: set. if necessary. to c:nsuro:: 
that the: cumulative pollutant discharge: of oxygen-consuming wastes will not cause the: DO 
of the: receiving water to drop more: than 0.5 mgil bdow background levels. and in no case 
bdow the standard. Where background information is not readily available. evaluations will 
assume a percent saturation determined by staff to be generally applicable to that 
hydroenvironment. 

(ii) Total Suspended Solids: Discharges of total suspended solids (TSS) will be limited to effluent 
concentrations of 10 mgll for trout waters and PNA's. and to 20 mg/1 for all other High 
Quality Waters. 

(iii) Disinfection: Alternative methods to chlorination will be required for discharges to trout 
streams. except that single family residences may use chlorination if other options are not 
economically feasible. Domestic discharges are prohibited to SA waters. 

(iv) Emergency Requirements: Failsafe treatment designs will be employed, including stand-by 
power capability for entire treatment works. dual train design for all treatment components, 
or equivalent failsafe treatment designs. 

(v) Volume: The total volume of treated wastewater for all discharges combined will not exceed 
50 percent of the total instream flow under 7QIO conditions. 

(vi) Nutrients: Where nutrient overenrichment is projected to be a concern. appropriate effluent 
limitations will be set for phosphorus or nitrogen. or both. 

(vii) Toxic substances: In cases where complex wastes (those containing or potentially containing 
toxicants) may be present in a discharge. a safety factor will be applied to any chemical or 
whole effluent toxicity allocation. The limit for a specific chemical constituent will be 
allocated at one-half of the normal standard at design conditions. Whole effluent toxicity will 
be allocated to protect for chronic toxicity at an effluent concentration equal to twice that 
which is acceptable under design conditions. In all instances there may be no acute toxicity 
in an effluent concentration of 90 percent as measured by the North Ca:rolina "Pass/Fail 
Methodology for Determining Acute Toxicity in a Single Effluent Concentration". Ammonia 
toxicity will be evaluated according to EPA guidelines promulgated in the Ammonia Criteria 
Development Document (1986); EPA document number 440/5-85-001; NTIS number 
PB85-227114; July 29, 1985 (50 FR 30784). 

(C) All expanded NPDES wastewater discharges in High Quality Waters will be required to provide 
the treatment described in pat1 (I )(B) of this Rule, except for those existing discharges which 
expand with no increase in permitted pollutant loading. 

(2) Development activities which require an Erosion and Sedimentation Control Plan in accordance 
with rules established by the NC Sedimentation Control Commission or local erosion and 
sedimentation control program approved in accordance with l5A NCAC 48 .0218, and which drain 
to and are within one mile of High Quality Waters (HQW) will be required to control runoff from 
the one inch design storm as follows: 

(A) Low Density Option: Developments which limit single family developments to one acre lots and 
other type developments to 12 percent built-upon area, have no stormwater collection system as 
defined in 15A NCAC 2H .1002(13), and have built-upon areas at least 30 feet from surface 
waters will be deemed to comply with this requirement. unless it is determined that additional 
runoff control measures are required to protect the water quality of High Quality Waters 
necessary to maintain existing and anticipated uses of those waters, in which case more stringent 
stormwater runoff control measures may be required on a case-by-case basis. Activities 
conforming to the requirements described in l5A NCAC 2H .l003(a) [except for Subparagraphs 
(2) and (3) which apply only to waters within the 20 coastal counties as defined in 15A NCAC 
2H .1002(9)] will also be deemed to comply with this requirement, except as provided in the 
preceding sentence. 

(B) High Density Option: Higher density developments will be allowed if storm water control systems 
. utilizing wet detention ponds as described in 15A NCAC 2H .1 003(i), (k) and (1) are installed, 

operated and maintained which control the runoff from all built-upon areas generated from one 
inch of rainfali, unless it is determined that additional runoff control measures are required to 
protect the water quality of High Quality Waters necessary to maintain existing and anticipated 
uses of those waters, in which case more stringent storm water runoff control measures may be 
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required on a case-by-case basis. The size of the control system must take into account the run oft 
from any pervious surfaces draining to the system. 

(C) All waters classified WS-1 or WS-11 and all waters located in the 20 coastal counties as definec..l 
in Rule 15A NCAC 2H .1002(9) are excluded from this requirement since they already ha,·e 
requirements for nonpoint source controls. 

If an applicant objects to the requirements to protect high quality waters and believes degradation is necessary 
to accommodate important social and economic development, the applicant can contest these requirements 
according to the provisions of G.S. 143-215.l(e) and 1508-23. 

(e) Outstanding Resource Waters (ORW) are a special subset of High Quality Waters with unique and 
special characteristics as described in Rule .0216 of this Section. The water quality of waters classified as 
ORW shall be maintained such that existing uses, including the outstanding resource values of said 
Outstanding Resource Waters, will be maintained and protected. 

History Note: Statutory Authoricy G.S. 143-214.1; 143-215.1,· 143-215.3(a}(1),' 
Eff. February 1, 1976; 
Amended Eff. February 1, 1993; April 1, 1991; August 1, 1990: Octoha 1. 1989 . 

• 0202 DEFL"'!TIONS 
The definition of any word or phrase used in these rules shall be the same as given in Article 21. Chapter 

143 of the General Statutes of North Carolina. The following words and phrases, which are not defined in 
this article, will be interpreted as follows: 

(I) Acute toxicity to aquatic life means lethality or other harmful effects sustained by either resident 
aquatic populations or indicator species used as test organisms in a controlled toxicity test due to 
a short-term exposure (relative to the life cycle of the organism) to a specific chemical or mixture 
of chemicals (as in an effluent). Short-term exposure for acute tests is generally 96 hours or less. 
Acute toxicity will be determined using the following procedures: 

(a) for specific chemical constituents or compounds, acceptable levels will be equivalent to a 
concentration of one-half or less of the Final Acute Value (FA V) as determined according to 
"Guidelines for Deriving Numerical Water Quality Criteria for the Protection of Aquatic Life and 
its Uses" published by the Environmental Protection Agency and referenced in the Federal 
Register (50 FR 30784. July 29, 1985). 

(b) for specific chemical constituents or compounds for which values described under Subparagraph 
(I )(a) of this Rule can not be determined. acceptable levels will be equivalent to a concentration 
of one-third or less of the lowest available LC50 value. 

(c) for effluents. acceptable levels are defined as no statistically measurable lethality (99 percent 
confidence level using Students t test) during a specified exposure period. Concentrations of 
exposure will be determined on a case-by-case basis. 

(d) in instances where detailed dose response data indicate that levels of acute tox1c1ty are 
significantly different from those defined in this Rule, the Director may determine on a 
case-by-case basis an alternate acceptable level through statistical analyses of the dose response 
curve. 

(2) Acute to Chronic Ratio (ACR) means the ratio of acute toxicity expressed as an LC50 for a specific 
toxicant or an effluent to the chronic value for the same toxicant or effluent. 

(3) Agricultural uses include the use of waters for stock watering, irrigation, and other farm purposes. 
(4) Approved treatment, as applied to water supplies, means treatment accepted as satisfactory by the 

Division of Environmental Health or Division of Environmental Management. 
(5) Average (except bacterial) means arithmetical average and includes the analytical results of all 

samples taken during the specified period; all sampling shall be done as to obtain the most 
representative sample under prevailing conditions: 

(a) Daily Average for dissolved oxygen, shall be of at least four samples; 
(b) Weekly Average means the average of all daily composite samples obtained during the calendar 

week; if only one grab sample is taken each day, the weekly average is the average of all daily 
grab samples; a minimum of three daily grab samples is needed to calculate a weekly average; 

·(c) Monthly Average means the average of all daily composites (or grab samples if only one per day) 
obtained during the calendar month. 
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The;: ddinitions in this Paragraph do nut afkct the;: monitoring rc:quirc:m<:!nts for :'\PDES p<:!rmits but 
rathc:r arc;: to be: used by the Division along with other methodologio::s in determining violations of 
water quality standards. Arithmetical averages as ddined by this Rule. and not confidc:nce limits 
nor othc;:r statistical descriptions, will be used in all calculations of limitations which requirc: the 
use of averages pursuant to this Rule and 40 CFR 122.41(1)(4)(iii). 

(6) Best Management Practice (BMP) means a structural or nonstructural management-based practice 
used singularly or in combination to reduce nonpoint source inputs to receiving waters in order to 
achieve water quality protection goals .. 

(7) Best usage of waters as specified for each class means those uses as determined by the 
Environmental Management Commission in accordance with the provisions of Article 21. Chapter 
143-214.1, General Statutes of North Carolina. 

(8) Bioaccumulation factor (BAF) is a unitless value that describes the degree to which substances are 
taken up or accumulated into tissues of acquatic organisms from water directly and from food or 
other ingested materials containing the accumulated substances, and is usually measured as a ratio 
of a substance's concentration in tissue versus its concentration in water in situations where 
exposure to the substance is occurring from both water and the food chain. 

(9) Bioconcentration factor (BCF) is a unitless value that describes the degree to which substances are 
absorbed or concentrated into tissues of aquatic organisms from water directly and is usually 
measured as a ratio of substance·s concentration in tissue versus its concentration in water in 
situations where·exposure to the substance is occurring from water only. 

(10) Biological integrity means the ability of an aquatic ecosystem to support and maintain a balanced 
and indigenous community of organisms having species composition, diversity, population densities 
and functional organization similar to that of reference conditions. 

(ll) Buffer means a natural or vegetated area through which stonnwater runoff flows in a diffuse 
manner so that the runoff does not become channelized and which provides for infiltration of the 
runoff and filtering of pollutants. The buffer is measured landward from the normal pool ele\'ation 
of impounded structures and from the bank of each side of streams or rivers. 

(12) Built-upon area means that portion of a development project that is covered by impervious or 
partially impervious cover including buildings. pavement, gravel roads, recreation facilities (e.g. 
tennis courts), etc. (Note: Wooden slatted decks and the water area of a swimming pool are 
considered pervious.) 

(13) Chronic toxicity to aquatic life means any hannful effect sustained by either resident aquatic 
populations or indicator species used as test organisms in a controlled toxicity test due to long-tenn 
exposure (relative to the life cycle of the organism) or exposure during a substantial portion of the 
duration of a sensitive period of the life cycle to a specific chemical substance or mixture of 
chemicals (as in an effluent). In absence of extended periods of exposure. early life stage or 
reproductive toxicity tests may be used to define chronic impacts. 

(14) Chronic value for aquatic life means the geometric mean of two concentrations identified in a 
controlled toxicity test as the No Observable Effect Concentration (NOEC) and the Lowest 
Observable Effect Concentration (LOEC). 

(15) Concentrations are the mass of a substance per volume of water and for the purposes of this Section 
will be expressed as milligrams per liter (mg/1), micrograms per liter (ug/1), or nanograms per liter 
(ng/1). 

(16) Critical area means the area adjacent to a water supply intake or reservoir where risk associated 
with pollution is greater than from the remaining portions of the watershed. The critical area is 
defined as extending either 112 mile from the normal pool elevation of the reservoir in which the 
intake is located or to the ridge line of the watershed (whichever comes first); or 112 mile upstream 
from and draining to the intake (or other appropriate downstream location associated with the water 
supply) located directly in the stream or river (run-of-the-river), or to the ridge line of the 
watershed (whichever comes first). · Since WS-1 watersheds. are- essentially undeveloped, 
establishment of a critical area is not required. Local governments may extend the critical area as 

· needed. Major landmarks such as highways or property lines may be used to delineate the outer 
boundary of the critical area if these landmarks are immediately adjacent to the appropriate outer 
boundary of 1/2 mile. The Commission may adopt a different critical area size during the 
reclassification process. 
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( 17) 

( 18) 

(19) 

(20) 

(21) 
(22) 

Critical hahit~u areas are ddinetl for the purposes of the rules of this Section as those waters which 
are considered to be essential for the: continued existence of an endangered or threatened species, 
and which are so designated by the NC Wildlife Resources Commission for animals or the :--:c 
Department of Agriculture for plants. 
Designated Nonpoint Source Agency means those agencies specified by the Governor in the 1\:orth 
Carolina Nonpoint Source Management Program. as approved by the Environmental Protection 
Agency. 
Development means any land disturbing activity which adds to or changes the amount of 
impervious or partially impervious cover on a land area or which otherwise decreases the· 
infiltration of precipitation into the soil. 
Discharge is the addition of any man-induced waste effluent either directly or indirectly to state 
surface waters. 
Division means the Division of Environmental Management or its successors. 
Domestic wastewater discharge means the discharge of sewage, non-process industrial wastewater, 
other domestic wastewater or any combination of these items. Unless excepted by the Director. 
domestic wastewater includes liquid waste generated by domestic water using fixtures and 
appliances, from any residence, place of business, or place of public assembly even if it contains 
no sewage. Examples of domestic wastewater include once-through non-contact cooling water. 
seafood packing facility discharges and wastewater from restaurants. 

(23) Effluent channel means a discernable confined and discrete conveyance which is used for 
transporting treated wastewater to a receiving stream or other body of water as provided in Rule 
. 0215 of this Section. 

(24) Existing development, for the purposes of these Rules, shall be defined as those projects that are 
built or those projects that at a minimum have established a vested right under North Carolina 
zoning law as of the effective date of the local government water supply ordinance, or such earlier 
time that an affected local government's management plans and ordinances shall specify, based on 
at least one of the following criteria: 

(a) substantial expenditures of resources (time. labor. money) based on a good faith reliance upon 
having received a valid local government approval to proceed with the project. or 

(b) having an outstanding valid building pennit in compliance with G.S. 153A-344.1 or G.S. 
J60A-385.1, or 

(c) having expended substantial resources (time, labor. money) and having an approved site specific 
or phased development plan in compliance with G.S. I53A·344.1 or G.S. 160A-385.1. 

(25) Existing uses mean uses actually attained in the water body, in a significant and not incidental 
manner, on or after November 28, 1975, whether or not they are included in the water quality 
standards, which either have been actually available to the public or are uses deemed attainable by 
the Environmental Management Commission. At a minimum, uses shall be deemed attainable if 
they can be achieved by the imposition of effluent limits and cost-effective and reasonable best 
management practices (BMPs) for nonpoint source control. 

(26) Fishing means the taking of fish by sport or commercial methods as well as the consumption of fish 
or shellfish or the propagation of fish and such other aquatic life as is necessary to provide a 
suitable environment for fish. 

(27) Freshwater means all waters that under natural conditions would have a chloride ion content of 500 
mg/1 or less. 

(28) Hazardous material means any substance listed as such in: Superfund Amendments and 
Reauthorization Act (SARA) Section 302 Extremely Hazardous Substances(42 USC 11000 et seq.}, 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Hazardous 

·Substances (42 USC 9601 et seq.) or Section.311 ofthe Clean Water Act (CWA), as amended (33 
USC 1251 et seq.; oil and hazardous substances) hereby incorporated by reference including any 
subsequent amendments and editions. This material is available for inspection at the Department 
of Environment, Health. and Natural Resources, Division of Environmental Management, 512 

• North Salisbury Street, Raleigh. North Carolina. Copies of SARA and CERCLA may be obtained 
as a single package from the Superintendent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402-9325 at a cost of one hundred and one dollars ($101.00). Copies of 
CW A may be obtained from the Superintendent of Documents, U.S. Government Printing Office, 
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Wa!:ihington. D.C. 20402-9325 at a cost of fifty dollars ($50.00). 
(29) Industrial discharge: mc:ans the: discharge: of industrial pro.:c:ss trc:atc:d wastc:watc:r or wastc:wat~r 

other than sewage and includc:s: 
(al wastewater resulting from any process of industry or manufacture:. or from the developmc:nt of 

any natural resource; 
(b) wastewater resulting from processes of trade or business. including wastewater from laundromats 

and car washes, but not wastewater from restaurants~ 
{c) stormwater will not be considered to be an industrial wastewater unless it is contaminated with 

industrial wastewater; or 
(d) wastewater discharged from a municipal wastewater treatment plant requiring a pretreatment 

program. 
{30) LC50 means that concentration of a toxic substance which is lethal {or immobilizing. if appropriate) 

to 50 percent of the organisms tested during a specified exposure period. The LC50 concentration 
for toxic materials shall be determined for sensitive species as defined by Subparagraph (43) of this 
Rule under aquatic conditions characteristic of the receiving waters. 

(31) Local government means a city or county in singular or plural as defined in G.S. 160A-1(2J and 
G.S. 158A-10. 

(32) Lower piedmont and coastal plain waters mean those waters of the Catawba River Basin below 
Lookout Shoals Dam; the Yadkin River Basin below the junction of the Forsyth, Yadkin. and 
Davie County lines: and all of the waters of Cape Fear. Lumber, Roanoke. Neuse. Tar-Pamlico. 
Chowan. Pasquotank. and White Oak River Basins; except tidal salt waters which are assigned S 
classifications. 

{33) 
(34) 

(35) 

(36) 

MF is an abbreviation for the membrane filter procedure for bacteriological analysis. 
Mixing zone means a region of the receiving water in the vicinity of a discharge within which 
dispersion and dilution of constituents in the discharge occurs and such zones shall be subject to 
conditions established in accordance with 15A NCAC 28 .0204(b). 
Mountain and upper piedmont waters mean all of the waters of the Hiwassee; Little Tennessee. 
including the Savannah River drainage area; French Broad; Broad; New; and Watauga River 
Basins; and those portions of the Catawba River Basin above Lookout Shoals Dam and the Yadkin 
River Basin above the junction of the Forsyth, Yadkin. and Davie County lines. 
Nonpoint source pollution means pollution which enters waters mainly as a result of precipitation 
and subsequent runoff from lands which have been disturbed by man's activities and includes all 
sources of water pollution which are not required to have a permit in accordance with G.S. 
143-215.l(c). 

(37) Non-process discharge means industrial effluent not directly resulting from the manufacturing 
process. An example would be non-contact cooling water from a compressor. 

{38) Nutrient sensitive waters mean those waters which are so designated in the classification schedule 
in order to limit the discharge of nutrients {usually nitrogen and phosphorus). They ace designated 
by "NSW" following the water classification. 

(39) Offensive condition means any condition or conditions resulting from the presence of sewage. 
industrial wastes or other wastes within the waters of the state or along the shorelines thereof which 
shall either directly or indirectly cause foul or noxious odors, unsightly conditions, or breeding of 
abnormally large quantities of mosquitoes or other insect pests, or shall damage private or public 
water supplies or other structures, result in the development of gases which destroy or damage 
surrounding property, herbage or grasses. or which may cause the impairment of taste, such as 
from fish flesh tainting, or affect the health of any person residing or working in the area. 

(40) Primary Nursery Areas (PNAs) are tidal saltwaters which provide essential habitat for the early 

(41) 

(42) 

development of commercially important fish and shellfish and are so designated by the Marine 
Fisheries Commission. · 
Primary recreation includes swimming, skin diving, skiing, and similar uses involving human body 
contact with water where such activities take place in an organized or on a frequen~ basis. 
Protected area means the area adjoining and upstream of the critical area in a WS-IV water supply 
in which protection measures are required. The boundaries of the protected areas are defined as 
extending five miles upstream and draining to water supply reservoirs (measured from the normal 
pool elevation) or to the ridge line of the watershed (whichever comes first); or 10 miles upstream 
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(43) 

(44) 

(45) 

(46) 

(47) 

(48) 

(49) 

(50) 

(51) 

(52) 

~1nJ draining to the intake located directly in the stream or river (run-of-the-riven. or to tht! ridgt! 
line: of the watershed (whichever comes first). Local governments may extend the protected area. 
~·lajor landmarks such as highways or property lines may be used to delineate the outer boundary 
of the protected area if these landmarks are immediately adjacent to the appropriate outer boundary 
of five or 10 miles. In some cases the protected area will encompass the entire watershed. The 
Commi~sion may adopt a different protected area size during the reclassification process. 
Residential development means buildings for residence such as attached and detached single family 
dwellings, apartment complexes, condominiums; townhouses, cottages, etc. and their associated 
outbuildings such as garages, storage buildings, gazebos, etc. 
Secondary recreation includes wading, boating, other uses not involving human body contact with 
water, and activities involving human body contact with water where such activities take place on 
an infrequent, unorganized, or incidental basis. 
Sensitive species for aquatic toxicity testing is any species utilized in procedures accepted by the 
Commission or its designee in accordance with Rule .0103 of this Subchapter, or the following 
genera: 

(a) Daphnia; 
(b) Ceriodaphnia; 
(c) Salmo; 
(d) Pimephales; 
(e) Mysidopsis; 
(f) Champia; 
{g) Cyprinodon; 
{h) Arbacia; 
(i) Penaeus; 
U> Menidia; 
(k) Notropis: 
(I) Salvelinus; 
(m) Oncorhynchus; 
{n) Selenastrum. 

Other genera may be accepted by the Commission or its designee on a case-by-case basis. 
Shellfish culture includes the use of waters for the propagation, storage and gathering of oysters, 
clams, and other shellfish for market purposes. 
Sludge/residuals means any solid or semisolid waste generated from a wastewater treatment plant, 
water treatment plant or air pollution control facility permitted under the authority of the 
Environmental· Management Commis.sion. 
Source of water supply for drinking. culinary or food-processing purposes means any source, either 
public or private, the waters from which are used for human consumption, or used in connection 
with the processing of milk, beverages, food, or other purpose which requires water suitable for 
human consumption. 
Swamp waters mean those waters which are classified by the Environmental Management 
Commission and which are topographically located so as to generally have very low velocities and 
certain other characteristics which are different from adjacent streams draining steeper topography. 
They are designated by "Sw" following the water classification. 
Tidal salt waters mean all tidal waters which are classified by the Environmental Management 
Commission which generally have a natural chloride ion content in excess of 500 parts per million 
and include all waters assigned S classifications. 
Toxic substance or toxicant means any substance or combination of substances (including 
disease-causing agents), which after discharge and upon exposure, ingestion, inhalation, or 
assimilation into any organism, either directly from the environment or indirectly by ingestion 
through food chains, bas the potential to cause death, disease, behavioral abnormalities, cancer, 
genetic mutations, physiological malfunctions (including malfunctions or suppression in 
reproduction or growth) or physical deformities in such organisms or their offspring . 
Trout waters are those waters which have conditions which will sustain and allow for trout 
propagation and survival of stocked trout on a year-round basis. These waters are classified by the 
Commission after considering the requirements of Rule .0101 (b) and (c) of this Subchapter and 
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(53) 

(54) 

(55) 

include: all waters designat¢d by "Tr" in the: water classiti.:atiun. 
Waste disposal includes the: use of waters for disposal of sewage. industrial waste or othc:r waste 
after approved treatment. 
Water dependent structures are those structures for which the use requires access or proximity to 
or siting within surface waters to fulfill its basic purpo.se. such as boat ramps. boat houses. docks 
and bulkheads. Ancillary facilities such as restaurants. outlets for boat supplies, parking lots and 
commercial boat storage areas are not water dependent structures. 
Water quality based effluent limits and best management practices are limitations or best 
management practices developed by the Division for the purpose of protecting water quality 
standards and best usage of surface waters consistent with the requirements of General Statute 
143-214.1 and the Federal Water Pollution Control Act as amended. 

(56) Waters with quality higher than the standards means all waters for which the detennination of waste 
load allocations (pursuant to Rule .0206 of this Section) indicates that water quality is sufficiently 
greater than that defined by the standards such that significant pollutant loading capacity still exists 
in those waters. 

(57) Watershed means the entire land area contributing surface drainage to a specific point. For the 
purposes of the water supply protection rules (15A NCAC 2B .0211) local governments may use 
major landmarks such as high:-vays or property lines to delineate the outer boundary of the drainage 
area if these landmarks are immediatc!ly adjacent to the ridgeline. 

History Note: Staflltory Authority G.S. 143-214.1,· 143-215.3(a)(l): 
Elf. February I, 1976: 
Amended Ejj: February 1, 1993: August 3, 1992: August 1, 1990; October J, 1989 . 

. 0203 PROTECTION OF 'WATERS DOWNSTREAM OF RECEIVING WATERS 
Water quality based effluent limitations or management practices for direct or indirect discharges of waste 

or for other sources of water pollution will be developed by the Division such that the water quality standards 
and best usage of receiving waters and all downstream waters will not be impaired. 

History Note: Statutory Authority G.S. 143-214.1; 143-215.3(a)(l); 
EJJ. February 1, 1976; 
Amended EJJ. October 1, 1989: January 1, 1985; Septemba 9, 1979 . 

• 0204 LOCATION OF SA.l\IPLL~G SITES ~'ID l\UXING ZO::\cS 
(a) Location of Sampling Sites. In conducting tests or making analytical detenninations of classified waters 

to determine confonnity or nonconfonnity with the established standards. samples shall be collected outside 
the limits of prescribed mixing zones. However, where appropriate, samples shall be collected within the 
mixing zone in order to ensure compliance with in-zone water quality requirements as outlined in Paragraph 
(b) of this Rule. 

(b) Mixing Zones. A mixing zone may be established in the area of a discharge in order to provide 
reasonable opportunity for the mixture of the wastewater with the receiving waters. Water quality standards 
will not apply within regions defined as mixing zones, except that such zones will be subject to the conditions 
established in accordance with this Rule. The limits of such mixing zones will be defined by the division on 
a case-by-case basis after consideration of the magnitude and character of the waste discharge and the size and 
character of the receiving waters. Mixing zones will be detennined such that discharges will not: 

(I) result in acute toxicity to aquatic life [as defined by Rule .0202(1) of this Section) or prevent free 
passage of aquatic organisms around the mixing zone; 

(2) result in offensive conditions; 
(3) produce undesirable aquatic life or result in a dominance of nuisance species outside of the assigned 

mixing zone; 
(4) endanger the public health or welfare. 

In addition, a mixing zone will not be assigned for point source discharges of fecal colifonn organisms in 
waters classified "WS-II," "WS-III," "B," "SB," or "SA." For the discharge of heated wastewater, 
compliance with federal rules and regulations pursuant to Section 316(a) of the Federal Water Pollution 
Control Act, as amended, shall constitute compliance with. Subparagraph (b) of this Rule. 
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History Note: Srarurnry Aurhoriry G. S. 143-214. 1: 
Ejj: February 1, 1976; 
Amended E;tf. Octo her /, 1 989; Ft•hruary I. 1986: Scpremha 9, I 97Y . 

.0205 NATURAL CHAR<\CTERISTICS OUTSIDE STA.."'l)ARDS Lll\'llTS 
Natural waters may on occasion. or temporarily, have characteristics outside of the normal range established 

by the standards. The adopted water quality standards relate to the condition of waters as affected by the 
discharge of sewage, industrial wastes or other wastes including those from non point sources and other sources 
of water pollution. Water quality standards will not be considered violated when values outside the normal 
range are caused by natural conditions. Where wastes are discharged to such waters, the discharger will not 
be considered a contributor to substandard conditions provided maximum treatment in compliance with permit 
requirements is maintained and, therefore, meeting the established limits is beyond the discharger's control. 

History Note: Statutory Authority G.S. 143-214.1; 143-215.3(a)(l); 
E.ff. February 1, 1976; 
Amended EJJ. October 1, 1989; January 1, 1985 . 

• 0206 FLOW DESIGN CRITERIA FOR EFFLUEr-..-r LIMITATIONS 
(a) Water quality based effluent limitations are developed to allow appropriate frequency and duration of 

deviations from water quality standards so that the designated uses of receiving waters are protected. There 
are water quality standards for a number of categories of pollutants and to protect a range of water uses. For 
this reason, the appropriate frequency and duration of deviations from water quality standards is not the same 
for all categories of standards. A flow design criterion is used in the development of water quality based 
effluent limitations as a simplified means of estimating the acceptable frequency and duration of deviations. 
More complex modelling techniques can also be used to set effluent limitations directly based on frequency 
and duration criteria published by the U.S. Environmental Protection Agency pursuant to Section 304(a) of 
the Federal Clean Water Act as amended. Use of more complex modelling techniques to set water quality 
based effluent limitations will be approved by the Commission or its designee on a case-by-case basis. Flow 
design criteria to calculate water quality based effluent limitations for categories of water quality standards 
are listed as follows: 

(I) All standards except toxic substances and aesthetics will be protected using the minimum average 
flow for a period of seven consecutive days that has an average recurrence of once in ten years 
(7QIO flow). Other governing flow strategies such as varying discharges with the receiving waters 
ability to assimilate wastes may be designated by the Commission or its designee on a case-by-case 
basis if the discharger or permit applicant provide evidence which establishes to the satisfaction of 
the Director that the alternative flow strategies will give equal or better protection for the water 
quality standards. Better protection for the standards means that deviations from the standard 
would be expected less frequently than provided by using the 7QJO flow. 

{2) Toxic substance standards to protect aquatic life from chronic toxicity will be protected using the 
7Ql0 flow. 

(3) Toxic substance standards to protect human health will be: 
(A) The 7Q 10 flow for standards to protect human health through the consumption of water, fish and 

shellfish from noncarcinogens; 
(B) The mean annual flow to protect human health from carcinogens through the consumption of 

water, fish and shellfish unless site specific fish contamination concerns necessitate the use of an 
alternative design flow; 

(4) Aesthetic quality will be protected using the minimum average flow for a period of 30 consecutive 
days that has an average recurrence of once in two years (30Q2 flow). 

(b) In cases where the stream flow .is regulated, a minimum daily low flow may be used as a substitute for 
the 7QIO flow except in cases where there are acute toxicity concerns for aquatic life. In the cases where 
there are acute toxicity concerns, an alternative low flow such as the instantaneous minimum release may be 
used on a case-by-case basis. 

(c) Flow design criteria are used to develop water quality based effluent limitations and for the design of 
wastewater treatment facilities. Deviations from a specific water quality standard resulting from discharges 
which are affirmatively demonstrated to be in compliance with water quality based effluent limitations for that 
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standard ''ill nut be a violation pursuant to G .S. 1-B-: 15.6 when the ~tctual flow is signiticantly less than th~· 
design tlow. 

(d) In cases where the 7Q I 0 flow of the receiving stream is estimated to be zero, water quality based 
effluent limitations will be assigned as follows: 

(I) · Where the 30Q2 flow is estimated to be greater than zero, effluent limitations for new or expanded 
(additional) discharges of oxygen consuming waste will be set at BOD5 = 5 mg/1, NH3-N = 2 mg/1 
and DO = 6 mg/1, unless it is determined that these limitations will not protect water quality 
standards. Requirements for existing discharges will be determined on a case-by-case basis by the 
Director. More stringent limits will be applied in cases where violations of water quality standards 
are predicted to occur for a new or expanded discharge with the limits set pursuant to this Rule. 

· or where existing limits are determined to be inadequate to protect water quality standards. 
(2) If the 3002 and 7QIO flows are both estimated to be zero, no new or expanded (additional) 

discharge of oxygen consuming waste will be allowed. Requirements for existing discharges to 
streams where the 30Q2 and 7QIO flows are both estimated to be zero will be determined on a 
case-by-case basis. 

(3) Other water quality standards will be protected by requiring the discharge to meet the standards 
unless the alternative limitations are determined by the Director to protect the classified water uses. 

(e) Receiving water flow statistics will be estimated through consultation with the U.S. Geological Survey. 
Estimates for any given location may be based on actual flow data, modelling analyses, or other methods 
determined to be appropriate by the Commission or its designee. 

History Note: Swtutory Awhority G.S. 143-214. I; 143-215.3(a)(l ); 
E.fJ. February I, 1976; 
Amended Ejf: Ft•bruary I, 1993,· October I, I989; August 1, 1985: January 1, 1985 . 

• 0207 1\!Th"ll\UJM ACCEPTABLE DEGREE OF TREATME!\"T 

History Note: Statutory Amhority G. S. 143-214. 1 ,· 
Eff. February I, I976; 
Repealed Eff. Septemher 9, 1979 . 

• 0208 STA!'IDARDS FOR TO:\'IC SlJBSTA.'iCES A.'\"D TEl\lPERATURE 
(a) Toxic Substances. The concentration of toxic substances, either alone or in combination with other 

wastes. in surface waters will not render waters injurious to aquatic life or wildlife, recreational activities. 
public health. or impair the waters for any designated uses. Specific standards for toxic substances to protect 
freshwater and tidal saltwater uses are listed in Rules .0211 and .0212 of this Section, respectively. 
Procedures for interpreting the narrative standard for toxic substances and numerical standards applicable to 
all waters are as follows: 

(l) Aquatic life standards. The concentration of toxic substances will not result in chronic toxicity. 
Any levels in excess of the chronic value will be considered to result in chronic toxicity. In the 
absence of direct measurements of chronic toxicity, the concentration of toxic substances will not 
exceed the concentration specified by the fraction of the lowest LC50 value which predicts a no 
effect chronic level (as determined by the use of acceptable acute/chronic ratios). If an acceptable 
acute/chronic ratio is not available, then that toxic substance will not exceed one-one hundredth 
(0.0 1) of the lowest LC50 or if it is affirmatively demonstrated that a toxic substance has a half-life 
of less than 96 hours the maximum concentration will not exceed one-twentieth (0.05) of the lowest 
LC50. 

(2) Human health standards. The concentration of toxic substances will not exceed the level necessary 
to protect human health through exposure routes of fish (or shellfish) tissue consumption, water 
consumption, or other route identified as appropriate for the water body. 

(A) For non-carcinogens, these concentrations will be determined-using a Reference Dose (RfD) as 
published by the U.S. Environmental Protection Agency pursuant to Section 304(a) of the Federal 
Water Pollution Control Act as amended or a RID issued by the U.S. Environmental Protection 
Agency as listed in the Integrated Risk Information System (IRIS) file or a RID approved by the 
Director after consultation with the State Health director. Water quality standards or criteria used 
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to calculate: watc:r quality bas~d c:ftluc:nt !imit:ltions to protc:.:t human hc:alth through th~ Jiffc:rc:nt 
exposure routes are determined as follows: 

(i) Fish tissue: consumption: 
WQS = (RtD-DTJ x Body Weight I (FCRxBCF) 
where: 

WQS = water quality standard or criteria; 
RID = reference dose; 
DT = estimated non-fish dietary intake (when avail~ble); 
FCR = fish consumption rate (assumed to be 6.5 gm/person-day): 
BCF = bioconcentration factor, or bioaccumulation factor (BAF). as appropriate. 

BCF or BAF values are based on U.S. Environmental Protection Agency publications 
pursuant to Section 304(a) of the Federal Water Pollution Control Act as amended. literature values. 
or site specific bioconcentration data approved by the Commission or its designee; FCR values are 
average consumption rates for a 70 Kg adult for the lifetime of the population; alternative FCR values 
may be used when it is considered necessary to protect localized populations which may be consuming 
fish at a higher rate; 

(ii) Water consumption (including a correction for fish consumption): 
WQS = (RfD-DT) x Body Weight I [WCR+(FCRxBCF)] 
where: 

WQS = water quality standard or criteria; 
RID = reference dose; 
DT = estimated non-fish dietary intake (when available); 
FCR = fish consumption rate (assumed to be 6.5 gm/person-day): 
BCF = bioconcentration factor, or bioaccumulation factor (BAF). as appropriate: 
WCR = water consumption rate (assumed to be 2 liters per day for adults). 

To protect sensitive groups. exposure may be based on a 10 Kg child drinking one liter of 
water per day. Standards may also be based on drinking water standards based on the requirements 
of the Federal Safe Drinking Water Act [42 U.S.C. 300(t)(g)-l]. For non-carcinogens, specific 
numerical water quality standards have not been included in this Rule because water quality standards 
to protect aquatic life for all toxic substances for which standards have been considered are more 
stringent than numerical standards to protect human health from non-carcinogens through consumption 
of fish: standards to protect human health from non-carcinogens through water consumption are listed 
under the water supply classification standards in Rule .0211 of this Section; the equations listed in 
this Subparagraph will be used to develop water quality based effluent limitations on a case-by-case 
basis for toxic substances which are not presently included in the water quality standards. Alternative 
FCR values may be used when it is considered necessary to protect localized populations which may 
be consuming fish at a higher rate; 

(B) For carcinogens, the concentrations of toxic substances will not result in unacceptable health risks 
and will be based on a Carcinogenic Potency Factor (CPF). An unacceptable health risk for 
cancer will be considered to be more than one case of cancer per one million people exposed 
(10"6risk level). The CPF is a measure of the cancer-causing potency of a substance estimated 
by the upper 95 percent confidence limit of the slope of a straight line calculated by the 
Linearized Multistage Model or other appropriate model according to U.S. Environmental 
Protection Agency Guidelines [FR 51 (185): 33992-34003; and FR 45 {231 Part V): 
79318-79379]. Water quality standards or criteria for water quality based effluent limitations are 
calculated using the procedures_ given in Subparagraphs (A) and (B) of this Rule. Standards to 
protect human health from carcinogens through water consumption are listed under the water 
supply classification standards in Rule .0211 of this Section; standards to protect human health 
from carcinogens through the consumption of fish (and shellfish) only are applicable to all waters 
as follows: 
(i) Berylium: 117 ng/1: 

(ii) Benzene: 71.4 ug/1; 
(iii) Carbon tetrachloride: 4.42 ug/1; 
(iv) Dioxin: 0.000014 ng/1; 
(v) Hexachlorobutadiene: 49.7 ug/1: 
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(vi) Polychlorinated biphenyls: 0.079 ng/1: 
(vii) Polynuclear aromatic hydrocarbons: 31.1 ng/1: 

{\'iii\ Tetrachloroethane (1.1.2.2): 10.8 ug/1: 
(ix) Trichloroethylene: 92.4 ug/1; • 
(X) Vinyl chloride: 525 ug/1; 

(xi) Aldrin: 0. I 36 ng/1; 
(xii) Chlordane: 0.588 ng/1; 

(xiii) DDT: 0.591 ng/1; 
(xiv) Dieldrin: 0.144 ng/1; 
(xv) Heptachlor: 0.214 ng/1. 

The values listed in (i) through (xv) in Subparagraph (B) of this Rule may be adjusted by the 
Commission or its designee on a case-by-case basis to account for site-specific or chemical-specific 
information pertaining to the assumed BCF, FCR or CPF values or other appropriate data. 

(b) Temperature. The Commission may establish a water quality standard for temperature for specific water 
bodies other than the standards specified in Rules .0211 and .0212 of this Section, upon a case-by-case 
determination that thermal discharges to these waters, which serve or may serve as a source and/or receptor 
of industrial cooling water provide for the maintenance of the designated best use throughout a reasonable 
portion of the water body. Such revisions of the temperature standard must be consistent with the provisions 
of Section 316(a) of the Federal Water Pollution Control Act as amended and will be noted in Rule .0~ i 8 of 
this Section. 

History Note: Staturory Authority G.S. 143-214. I; 143-215.3(a)(l); 
E.ff. February 1, 1976; 
Amended EJJ. February], 1993; October 1, 1989; January 1, 1985: September 9. 1979 . 

• 0209 V ARIAL'"'CES FROl\1 APPLICABLE ST A. '\"DARDS 
.0210 BEST USE CRITERIA 

History Nore: Statlltnry Allfhnrity G.S. 143-214.1; 
E.tf: February 1, 1976: 
Amended E.ff: September 9, I 979; 
Repealed Ejj: January 1, 1985 . 

• 02Jl FRESH SURFACE WATER CLASSIFICATIONS A.""D STA.J~>,"DARDS 
(a) General. The water quality standards for all fresh surface waters are the basic standards applicable to 

Class C waters. Additional and more stringent standards applicable to other specific freshwater classifications 
are specified in Paragraphs (c) through (f) of this Rule. 

(b) All fresh surface waters (Class C). 
(I) Best Usage of Waters. Aquatic life propagation and maintenance of biological integrity (including 

fishing, and fish). wildlife, secondary recreation, agriculture and any other usage except for 
primary recreation or as a source of water supply for drinking, culinary or food processing 
purposes; 

(2) Conditions Related to Best Usage. The waters will be suitable for aquatic life propagation and 
maintenance of biological integrity, wildlife, secondary recreation, and agriculture; sources of 
water pollution which preclude any of these uses on either a short-term or long-term basis will be 
considered to be violating a water quality standard; 

(3) Quality standards applicable to all fresh surface waters: 

• 

(A) Chlorophyll a (corrected): not greater than 40 ug/1 for lakes, reservoirs, and other slow-moving 
waters not designated as trout waters, and not greater than 15 ugll for lakes, reservoirs, and other 
slow-moving waters designated as trout waters (not applicable to lakes and reservoirs less than 
ten acres in surface area); the Commission or its designee may prohibit or limit any discharge of 
waste into surface waters if, in the opinion of the Director, the surface waters experience or the 
discharge would result in growths of microscopic or macroscopic vegetation such that the • 
standards established pursuant to this Rule would be violated or the intended best usage of the 
waters would be impaired; 
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(BJ Dissolvt:d oxygt:n: not less than 6.0 mg.'l for trout wat.:rs: for non-trout wat<!rs. not kss than a 
daily average of 5.0 mg/1 with a minimum instantant:ous valut: of not less than 4.0 mgil; swamp 
waters. lake coves or backwaters. and lakt! bottom watt:rs may have lower valu<!s if .:::\used hy 
natural conditions; 

(C) Floating solids; settleable solids: sludge deposits: only such amounts attributable to sewage. 
indust_rial wastes or other wastes as will not makt! the water unsafe or unsuitable for aquatic lift! 
and wildlife or impair the waters for any designated uses: 

(D) Gases. total dissolved: not greater than 110 percent of saturation; 
(E) Organisms of the coliform group: fecal coli forms not to exceed a geometric mean of 200.'100ml 

(MF count) based upon at least five consecutive samples examined during any 30 day period; nor 
exceed 400/ lOOm I in more than 20 percent of the samples examined during such period; 
violations of the fecal coliform standard are expected during rainfall events and, in some cases. 
this violation is expected to be caused ·by uncontrollable nonpoint source pollution; all coliform 
concentrations are to be analyzed using the membrane filter technique unless high turbidity or 
other adverse conditions necessitate the tube dilution method: in case of controversy over results. 
the MP:--: 5-tube dilution technique will be used as the reference method; 

(F) Oils; deleterious substances; colored or other wastes: only such amounts as will not render the 
waters injurious to public health, secondary recreation or to aquatic life and wildlife or adversely 
affect the palatability of fish. aesthetic quality or impair the waters for any designated uses: for 
the purpose of implementing this Rule. oils. deleterious substances, colored or other wastes will 
include but not be limited to substances that cause a film or sheen upon or discoloration of the 
surface of the water or adjoining shorelines pursuant to 40 CFR 110.4(a)-(b) which are hereby 
incorporated by reference including any subsequent amendments and additions. This material is 

·available for inspection at the Department of Environment, Health. and Natural Resourcl!s. 
Division of Environmental Management. 512 1\:orth Salisbury Strl!et. Raleigh. !\:orth Carolina. 
Copies may be obtained from the Superintendent of Documents. L' .S. Government Printing 
Office. Washington. D.C. 20402-93:!5 at a cost of thirteen dollars (S 13.00) . 

(G) pH: shall be normal for the waters in the area, which generally shall range between 6.0 and 9.0 
except that swamp waters may have a pH as low as 4.3 if it is the result of natural conditions: 

(H) Phenolic compounds: only such levels as will not result in fish-flesh tainting or impairment of 
other best usage: 

{I) Radioactive substances: 
(i) Combined radium-226 and radium-228: the maximum average annu:1l activity level (based 

on at least four samples collected quarterly) for combined radium-226 and radium-228 shall 
not exceed five picoCuries per liter; 

(ii) Alpha Emitters: the average annual gross alpha particle activity (including radium-226. but 
excluding radon and uranium) shall not exceed 15 picoCuries per liter: 

(iii) Beta Emitters: the maximum average annual activity level (based on at least four samples. 
collected quarterly) for strontium-90 shall not exceed eight picoCuries per liter; nor shall the 
average annual gross beta particle activity (excluding potassium-40 and other naturally 
occurring radio-nuclides) exceed 50 picoCuries per liter; nor shall the maximum average 
annual activity level for tritium exceed 20,000 picoCuries per liter; 

(J) Temperature: not to exceed 2.8 degrees C (5.04 degrees F) above the natural water temperature, 
and in no case to exceed 29 degrees C (84.2 degrees F) for mountain and upper piedmont waters 
and 32 degrees C (89.6 degrees F) for lower piedmont and coastal plain waters. The temperature 
for trout waters shall not be increased by more than 0.5 degrees C (0.9 degrees F) due to the 
discharge of heated liquids, but in no case to exceed 20 degrees C (68 degrees F); 

(K) Turbidity: the turbidity in the receiving water will not exceed 50 Nephelometric Turbidity Units 
(NTU) in streams not designated as trout waters and 10 NTU in streams, lakes or reservoirs 
designated as trout waters; for Jakes and reservoirs not designated as trout waters, the turbidity 
will not exceed 25 NTU; if turbidity exceeds these levels due to natural background conditions. 
the existing turbidity level cannot be increased. Compliance with this turbidity standard can be 
met when land management activities employ Best Management Practices (BMPs) [as defined by 
Rule .0202(6) of this Section] recommended by the Designated Nonpoint Source Agency [as 
defined by Rule .0202 of this Section]. BMPs must be in full compliance with all specifications 
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govc:rning th<:: proper d.::sign. installation. operation :toll maintenance of su.:h BMP!i: 
(L) Toxic substances: numerical water quality standards (maximum permissible levelsJ to protect 

aquatic life applicable to all fresh surface waters: 
(i) Arsenic: 50 ug/1: 

(ii) Beryllium: 6.5 ug/1; 
(iii) Cadmium: 0.4 ug/1 for trout waters and 2.0 ug/1 for non-trout waters: 
(iv) Chlorine. total residual: 17 ug/1 for trout waters (Tr); (Action Level of 17 ug/1 for all waters 

not classified as trout waters (Tr); see Paragraph (b)( 4) of this Rule); 
(v) Chromium. total recoverable: 50 ug/1; 

(vi) Cyanide: 5.0 ug/1; 
(vii) Fluorides: 1.8 mg/1; 

(viii) Lead, total recoverable: 25 ug/1; collection of data on sources, transport and fate of lead will 
be required as part of the toxicity reduction evaluation for dischargers that are out of 
compliance with whole effluent toxicity testing requirements and the concentration of lead in 
the effluent is concomitantly determined to exceed an instream ·level of 3.1 ug/1 from the 
discharge; 

(ix) MBAS (Methylene-Blue Active Substances): 0.5 mg/1; 
(x) Mercury: 0.012 ug/1; 

(xi) Nickel: 88 ug/1; 
(xii) Pesticides: 

(I) -Aldrin: 0.002 ug/1; 
(II) Chlordane: 0.004 ug/1; 

(III) DDT: 0.00 I ug/1; . 
(IV) Demeton: 0.1 ug/1; 
(V) Dieldrin: 0.002 ug/1; 

(VI) Endosulfan: 0.05 ug/1; 
(VII) Endrin: 0.002 ug/1; 

(Vll1) Guthion: 0.01 ug/1; 
(IX) Heptachlor: 0.004 ug/1; 
(X) Lindane: 0.0 I ug/1; 

(XI) Methoxychlor: 0.03 ug/1; 
(XII) Mirex: 0.001 ug/1; 

(XIII) Parathion: 0.013 ug/1; 
(XIV) Toxaphene: 0.0002 ug/1; 

(xiii) Polychlorinated biphenyls: 0.001 ug/1; 
(xiv) Selenium: 5 ug/1; 
(X\') Toluene: II ug/1 or 0.36 ug/1 in trout waters; 

(xvi) Trialkyltin compounds: 0.008 ug/1 expressed as tributyltin. 
(4) Action Levels for Toxic Substances: if the Action Levels for any of the substances listed in this 

Subparagraph (which are generally not bioaccumu1ative and have variable toxicity to aquatic life 
because of chemical form, solubility, stream characteristics or associated waste characteristics) are 
determined by the waste load allocation to be exceeded in a receiving water by a discharge under 
the specified low flow criterion for toxic substances (Rule .0206 in this Section), the discharger will 
be required to monitor the chemical or biological effects of the discharge; efforts shall be made by 
all dischargers to reduce or eliminate these substances from their effluents. Those substances for 
which Action Levels are listed in this Subparagraph will be limited as appropriate in the NPDES 
permit based on the Action Levels listed in this Subparagraph if sufficient information (to be 
determined for metals by measurements of that portion of the dissolved instream concentration of 
the Action Level parameter attributable to a specific NPDES permitted discharge) exists to indicate 

·that any of those-substances may be a significant causative factor resulting in toxicity of the 
effluent: 

(A) Copper: 7 ug/1; 
(B) Iron: 1.0 mg/1; 
(C) Silver: 0.06 ug/1: 
(D) Zinc: 50 ug/1: 

NORTH CAROLINA ADiUINISTRATIVE CODE 03103193 Page 14 

• 

• 

• 



•• 

• 

• 

EJISR - £.\"\ 'IRO.\'.ll I:.:.\T\1. .\1.-\.\":H il::.\1 E.\"1 n 5.-\: o2n . o:."o 

(El Chloride:: 2.'0 mg.'l: 
tFJ Chlorine:, total rc:sidual: I i ugil in all watc:rs c:xcc:pt trout waters (Tq; [a standard of 17 ug I 

exists for watc:rs classitied as trout waters and is applicable as such to all dischargers to trout 
waters; sec: Subparagraph (b)(3)(L)(iv) of this Rule]; 

For purposes other than considc:ration of NPDES permitting of point source discharges as described in this 
Subparagraph, the Action Levels in this Rule. as measured by an appropriate analytical technique, will be 
considered as numerical ambient water quality standards. 

(c) Class WS-1 Waters. 
(1) Best Usage of Waters. Source of water supply for drinking. culinary. or food-processing purposes 

for those users desiring maximum protection of their water supplies, and any best usage specified 
for Class C waters; 

(2) Conditions Related to the Best Usage. Waters of this class are protected water supplies within 
essentially natural and undeveloped watersheds with no permitted point source dischargers except 
those specified in Rule .0104 of this Subchapter; waters within this class must be relatively 
unimpacted by nonpoint sources of pollution; land use management programs are required to 
protect waters from nonpoint source pollution; the waters, following treatment required by the 
Division of Environmental Health, will meet the Maximum Contaminant Level concentrations 
considered safe for drinking. culinary, and food-processing purposes which are specified in the: 
national drinking water regulations and in the North Carolina Rules Governing Public Wat<::r 
Supplies, 15A NCAC 18C .1500; sources of water pollution which preclude any of these uses on 
either a short-term or long-term basis will be considered to be violating a water quality standard. 
The Class WS-1 classification may be used to protect portions of Class WS-11. WS-III and WS-IV 
water supplies. For reclassifications occurring after the July 1. 1992 statewide reclassification. the 
more protective classification requested by local governments will be considered by the 
Commission when all local governments having jurisdiction in the affected area(s) have adopt<::d 
a resolution and effective appropriate ordinances to protect the watershed or the Commission acts 
to protect a watershed when one or more local governments has failed to adopt necessary protection 
measures . 

{3) Quality Standards Applicable to Class WS-1 Waters: 
(A) Nonpoint Source Pollution: none that would adversely impact the waters for use as a water 

supply or any other designated use; 
{B) Organisms of coliform group: total coliforms not to exceed 501100 ml (MF count) as a monthly 

geometric mean value in watersheds serving as unfiltered water supplies; 
(C) Phenolic compounds: not greater than 1.0 ug/1 (phenols) to protect water supplies from taste and 

odor problems from chlorinated phenols; 
{D) Sewage, industrial wastes: none except those specified in Subparagraph (2) of this Paragraph: 

or Rule .0104 of this Subchapter; 
(E) Solids, total dissolved: not greater than 500 mg/1; 
(F) Total hardness: not greater than 100 mg/1 as calcium carbonate; 
(G) Toxic and other deleterious substances: 

(i) Water quality standards (maximum permissible concentrations) to protect human he.·tlth 
through water consumption and fish tissue consumption for non-carcinogens in Class \VS-1 
waters: 

{I) Barium: 1.0 mg/1; 
{II) Chloride: 250 mg/1; 

{III) Manganese: 200 ug/1; 
(IV) Nickel: 25 ug/1; 
(V) Nitrate nitrogen: 10.0 mg/1; 

(VI) 2,4-D: 100 ug/1; 
(VII) 2,4,5-TP (Silvex): 10 ug/1; 

(VIII) Sulfates: 250 mg/1; 
(ii) • Water quality standards (maximum permissible concentrations) to protect human health 

through water consumption and fish tissue consumption for carcinogens in Class WS-1 waters: 
(I) Beryllium: 6.8 ng/1; 

{II) Benzene: 1.19 ug/1; 
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(IIIJ Carbon tetrachluriJe: 0.::!54 ug/1: 
(IV) Chlorinated b..:nz..:n..:s: 488 ug!l: 
(V) Dioxin: 0.000013 ng/1: 

(VI) H..:xachlorobutadien..:: 0.445 ug/1; 
(VII) Polynucl..:ar aromatic hydrocarbons: 2.8 ngll: 

(VIII) Tetrachloroethane (1.1,2.2): 0.172 ug/1: 
(IX) · Tetrachloroethylene: 0.8 ug/1; 
(X) Trichloroethylene: 3.08 ug/1; 

(XI) Vinyl Chloride: 2 ug/1; 
(XII) Aldrin: 0.127 ng/1; 

(XIII) Chlordane: 0.575 ng/1; 
(XlV) DDT: 0.588 ngll; 
(XV) Dieldrin: 0.135 ng/1; 

(XVI) Heptachlor: 0.208 ng/1. 
(d) Class WS-11 Waters. 

(1) Best Usage of Waters. Source of water supply for drinking. culinary, or food-processing purposes 
for those users desiring maximum protection for their water supplies where a WS-1 classification 
is not feasible and any best usage specified for Class C waters. 

(2) Conditions Related to Best Usage. Waters of this class are protected as water supplies which ·are 
generally in predominantly undeveloped watersheds; discharges which qualify for a General Permit 
pursuant to !SA NCAC 2H .0127, trout fann discharges. recycle (closed loop) systems that only 
discharge in response to 10-year storm events and other stonnwater discharges are allowed in the 
entire watershed: new domestic and industrial discharges of treated wastewater are not allowed in 
the entire watershed; the waters. following treatment required by the Division of Environmental 
Health, will meet the Maximum Contaminant Level concentrations considered safe for drinking. 
culinary. and food-processing purposes which are specified in the national drinking water 
regulations and in the North Carolina Rules Governing Public Water Supplies, !SA NCAC 18C 
.1500; sources of water pollution which preclude any of these uses on either a short-tenn or 
long-tenn basis will be considered to be violating a water quality standard. The Class WS-II 
classification may be used to protect portions of Class WS-III and WS-IV water supplies. For 
reclassifications occurring after the July I, 1992 statewide reclassification. the more protective 
classification requested by local governments will be considered by the Commission when all local 
governments having jurisdiction in the affected area(s) have adopted a resolution and effective 
appropriate ordinances to protect the watershed or the Commission acts to protect a watershed 
when one or more local governments has failed to adopt necessary protection measures. 

(3) Quality Standards Applicable to Class WS-II Waters: 
(A) Sewage. industrial wastes, non-process industrial wastes, or other wastes: none except for those 

specified in either Subparagraph (2) of this Paragraph and Rule .0104 of this Subchapter; and 
none which will have an adverse effect on human health or which are not effectively treated to 
the satisfaction of the Co-mmission and in accordance with the requirements of the Division of 
Environmental Health. North Carolina Department of Environment, Health. and Natural 
Resources; any discharger may be required upon request by the Commission to disclose all 
chemical constituents present or potentially present in their wastes and chemicals which could be 
spilled or be present in runoff from their facility which may have an adverse impact on 
downstream water quality; these facilities may be required to have spill and treatment failure 
control plans as well as perfonn special monitoring for toxic substances; 

(B) Nonpoint Source and Stonnwater Pollution: none that would adversely impact the waters for use 
as a water supply or any other designated use; 

(i) Nonpoint Source and Stonnwater Pollution Control Criteria For Entire Watershed: 
(I) Low Density Option: Development density must be limited. to either no more than one 

dwelling unit per acre or 12 percent built-upon area in the watershed outside of the critical 
area; 

(II) High Density Option: lf new development exceeds either one dwelling unit per acre or 
12 percent built-upon area, then engineered stonnwater controls must be used to control 
runofffrom the first inch of rainfall; new development not to exceed 30 percent built-upon 
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area: 
(III) Land within the: watershed will be: deemed compliant with the: density requirements if the: 

following two conditions are met: The: density of all existing devc!lopment at the time: of 
reclassification meets the density requirement when densities are averaged throughout the 
entire watershed area at the time of classification; All new development meets this density 
requirement on a project-by-project basis: 

(IV) Clustering of development is allowed on a project-by-project basis as follows: Overall 
density of the project meets associated density or stonnwater control requirements; 
Built-upon areas shall be designed and sited to minimize storinwater runoff impact to the 
receiving waters and minimize concentrated stonnwater flow; Remainder of tract to remain 
in vegetated or natural state; 

(V) A maximum of five percent of each jurisdiction's portion of the watershed outside of the: 
critical area as delineated on July I, 1993 may be developed with new non-residential 
development projects of up to 70 percent built-upon surface area in addition to the new 
non-residential development approved in compliance with the appropriate requirements of 
Subparagraphs (d){3){B){i)(l) or (d)(3)(B)(i)(11) of this Paragraph. The Commission may 
allow 70 percent built-upon area on greater than five percent but not to exceed 10 percent 
of each jurisdiction's portion of the designated watershed outside of the critical area for 
new non-residential development. Each project must to the maximum extent practicable 
minimize built-upon surface area, direct storm water runoff away from surface waters and 
incorporate best management practices to minimize water quality impacts: if the local 
government opts for high density development then appropriate engineered stormwater 
controls {wet detention basins) must be employed for the new non-residential development 
which exceeds the low density requirements; 

(VI) If local governments choose the high density development option which requires 
stonnwater controls. then they will assume ultimate responsibility for operation and 
maintenance of the required controls as outlined in Rule .0104(f) of this Subchapter: 

(VII) Minimum 100 foot vegetative buffer is required for all new development activities that 
exceed the low density option requirements as specified in Subparagraphs (d){3)(B)(i)(l) 
or (d)(3){B)(ii)(Il) of this Paragraph; otherwise a minimum 30 foot vegetative buffer for 
development activities is required along all perennial waters indicated on the most recent 
versions of U.S.G.S. I :24.000 (7 .5 minute) scale topographic maps or as determined by 
local government studies; nothing in this Section shall stand as a bar to desirable artificial 
streambank or shoreline stabilization: 

(VIII) No new development is allowed in the buffer: water dependent structures, and public 
projects such as road crossings and greenways may be allowed where no practicable 
alternative exists: these activities shall minimize built-upon surface area. direct runoff 
away from the surface waters and maximize the utilization of BMPs: 

(IX) Maintain inventory of all hazardous materials used and stored in the watershed; 
spill/failure containment plan and appropriate safeguards against contamination are 
required; waste minimization and appropriate recycling of materials is encouraged; 

(X) No new discharging landfills are allowed; 
(ii) Critical Area Nonpoint Source and Stonnwater Pollution Control Criteria: 

(1) New industrial development is required to incorporate adequately designed. constructed 
and maintained spill containment structures if hazardous materials [as defined by l5A 
NCAC 2B .0202] are either used, stored or manufactured on the premises; 

(II) Low Density Option: New development is limited to either no more than one dwelling 
unit per two acres or six percent built-upon area; 

(Ill) High Density Option: If new development density exceeds either one dwelling unit per 
two acres or six percent built-upon area, then engineered storm water controls must be used 
to control runoff from the first inch of rainfall; development density not to exceed 24 
percent built-upon area; 

(IV) No new permitted sites for land application of sludge/residuals or petroleum contaminated 
soils are allowed; 

(V) No new landfills are allowed; 
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(Cl Odor producing substancc:s containt:d in sc:wagc: or othc:r wastes: only such amounts. wht>th.:r 
:!.lone: or in combination with other substancc:s or wastc:s. as will not cause:: taste: and oJor 
difficulties in water supplies which cannot be corrected by treatment. impair the: palatability of 
fish, or have: a deleterious effect upon any best usage established for waters of this class: • 

(D) Phenolic compounds: not greater than 1.0 ug/1 (phenols) to protect water supplies from taste and 
odor problems from chlorinated phenols; 

{E) Total hardness: not greater than 100 mg/1 as calcium carbonate; 
(F) Total dissolved solids: not greater than 500 mg/1; 
(G) Toxic and other deleterious substances: 

(i) Water quality standards (maximum permissible concentrations) to protect human health 
through water consumption and fish tissue consumption for non-carcinogens in Class WS-11 
waters: 

Barium: 1.0 mg/1; 
Chloride: 250 mg/1; 
Manganese: 200 ug/1; 
Nickel: 25 ug/1; 
Nitrate nitrogen: 10 mg/1; 
2.4-D: 100 ug/1; 
2.4,5-TP: 10 ug/1; 
Sulfates: 250 mg/1; 

(I) 

(II) 
(III) 
(IV) 
(V) 

(VI) 
(VII) 

(VIII) 
(ii) Water quality standards (maximum permissible concentrations) to protect human health 

through water consumption and fish tissue consumption for carcinogens in Class WS-II 
waters: 

(I) Beryllium: 6.8 ng/1; 
(II) Benzene: 1.19 ug/1; 

(III) Carbon tetrachloride: 0.254 ug/1: 
(IV) Chlorinated benzenes: ·488 ug/1; 
(V) Dioxin: 0.000013 ng/1; • 

(VI) Hexachlorobutadiene: 0.445 ug/1; 
(VII) Polynuclear aromatic hydrocarbons: 2.8 ng/1; 

(VIII) Tetrachloroethane (1,1.2.2): 0.172 ug/1; 
(IX) Tetrachloroethylene: 0.8 ug/1; 
{X) Trichloroethylene: 3.08 ug/1; 

(XI) Vinvl Chloride: 2 ue/1: . . -
(XII) Aldrin: 0.127 ng/1: 

(XIII) Chlordane: 0.575 ng/1: 
(XIV) DDT: 0.588 ng/1; 
(XV) Dieldrin: 0.135 ng/1; 

(XVI) Heptachlor: 0.208 ng/1: 
(e) Class WS-III Waters. 

( 1) Best Usage of Waters. Source of water supply for drinking, culinary. or food-processing purposes 
for those users where a more protective WS-I or WS-II classification is not feasible and any other 
best usage specified for Class C waters; 

(2) Conditions Related to Best Usage. Waters of this class are protected as water supplies which are 
generally in low to moderately developed watersheds; discharges that qualify for a General Permit 
pursuant to 15A NCAC 2H .0127, trout farm discharges, recycle (closed loop) systems that only 
discharge in response to 10-year storm events, and other stormwater discharges are allowed in the 
entire watershed; treated domestic wastewater discharges are allowed in the critical area; no new 
industrial wastewater discharges except non-process industrial discharges are allowed in the entire 
watershed;· the waters, following treatment required by the Division of Environmental Health, will 
meet the Maximum Contaminant Level concentrations considered safe for drinking, culinary, or 
food-processing-purposes which are specified in the national drinking water regulations and in the • 
North Carolina Rules Governing Public Water Supplies, !SA NCAC 18C .1500; sources of water 
pollution which preclude any of these uses on either a short-tenn or long-tenn basis will bl! 
considered to be violating a water quality standard; the Class WS-III classification may be used to 
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protect portions of Class WS-IV water supplies. For reclassitications occurring ~1fter the July I. 
199::!. statewide reclassification, the more protective classification requested by local government:. 
will be considered by the Commission when all local governments having jurisdiction in the 
affected area(sl have adopted a resolution and effective appropriate ordinances to protect the 
watershed or the Commission acts to protect a watershed when one or more local governments has 
failed to adopt necessary protection measures. 

(3) Quality Standards Applicable to Class WS-Ill Waters: 
(A) Sewage. industrial wastes. non-process industrial wastes. or other wastes: none except for those 

specified in Subparagraph (2) of this Paragraph and Rule .0104 of this Subchapter; and none 
which will have an adverse effect on human health or which are not effectively treated to the 
satisfaction of the Commission and in accordance with the requirements of the Division of 
Environmental Health, North Carolina Department of Environment. Health, and Natural 
Resources; any discharger may be required by the Commission to disclose all chemical 
constituents present or potentially present in their wastes and chemicals which could be spilled 
or be present in runoff from their facility which may have an adverse impact on downstream 
water quality; these facilities may be required to have spill and treatment failure control plans as 
well as perform special monitoring for toxic substances;· 

(B) Nonpoint Source and Stormwater Pollution: none that would adversely impact the waters for·use 
as water supply or any other designated use; 

(i) Nonpoint Source and Stormwater Pollution Control Criteria For Entire Watershed: 
(I) Low Density Option: Development density must be limited to either no more than two 

dwelling units per acre or 24 percent built-upon on area in watershed outside of the critical 
area; 

(II) High Density Option: If new development density exceeds two dwelling units per acre or 
24 percent built-upon area then development must control runoff from the first inch of 
rainfall; new development not to exceed 50 percent built-upon area: 

(III) Land within the watershed will be deemed compliant with the density requirements if the 
following two conditions are met: The density of all existing de\'elopment at the time of 
reclassification meets the density requirement when densities are averaged throughout the 
entire watershed area: All new development meets these density requirements on a 
project-by-project basis; 

{IV) Clustering of development is allowed on a project-by-project basis as follows: 0\'erall 
density of the project meets associated density or stormwater control requirements: 
Built-upon areas are designed and sited to minimize stormwater runoff impact to the 
receiving waters and minimizes concentrated stormwater flow; Remainder of tract to 
remain in vegetated or natural state; 

(V) A maximum of five percent of each jurisdiction's portion of the watershed outside of the 
critical area as delineated on July I, 1993 may be developed with new non-residential 
development projects of up to 70 percent built-upon surface area in addition to the new 
non-residential development approved in compliance with the appropriate requirements of 
Subparagraphs (e)(3)(B)(i)(l) or (e)(3)(B)(i)(II) of this Paragraph. The Commission may 
allow 70 percent built-upon area on greater than five percent but not to exceed 10 percent 
of each jurisdiction's portion of the designated watershed outside of the critical area for 
new non-residential development. Each project must to the maximum extent practicable 
minimize built-upon surface area, direct storm water runoff away from surface waters, and 
incorporate best management practices to minimize water quality impacts; if the local 
government opts for high density development then appropriate engineered stormwater 
controls (wet detention basins) must be employed for the new non-residential development 
which exceeds the low density requirements; 

(VI) If local governments choose the high density development option which requires 
engineered stormwater controls, then they will assume ultimate responsibility for operation 
and maintenance of the required controls as outlined in Rule .0 I 04(f) of this Subchapter; 

(VII) Minimum 100 foot vegetative buffer is required for all new development activities that 
exceed the low density requirements as specified in Subparagraphs (e)(3)(B)(i){l) or 
(e)(3)(B)(ii}(II) of this Paragraph. otherwise a minimum 30 foot vegetath·e buffer for 
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dc::\"elopmc::nt is rc:quirc:d along all perc::nnial watc::rs indicatc::d on the:: most rc::cc::nt \"c::rsion~ 

of lJ .S.G.S. I :24.000 (7 .5 minute::) scale:: topographic maps or as dc::terminc::d by local 
governmc::nt studies: nothing in this Section shall stand as a bar to desirable artificial 
streambank or shoreline stabilization; 

(VIII) No ne\v development is allowed in the buffer; water dependent structures. and public 
projects such as road crossings and greenways may be allowed where no practicable 
alternative exists; these activities shall minimize built-upon surface area, divert runoff 
away from surface waters and maximize the utilization of BMPs; 

(IX) Maintain inventory of all hazardous materials used and stored in the watershed: 
spill/failure containment plan and appropriate safeguards against contamination are 
required; waste minimization and appropriate recycling of materials is encouraged; 

(X) No new discharging landfills are allowed; 
(ii) Critical Area Nonpoint Source and Stormwater Pollution Control Criteria: 

(I) New industrial development is required to incorporate adequately designed. constructed 
and maintained spill containment structures if hazardous materials are either used. stored 
or manufactured on the premises; 

{II) Low Density Option: New development limited to one dwelling unit per acre or 12 
percent built-upon area; 

(III) High Density Option: If new development exceeds either one dwelling unit per acre or 
12 percent built-upon area then engineered stormwater controls must be used to control 
runoff from the first inch of rainfall; development not to exceed 30 percent built-upon 
area; 

(IV) No new permitted sites for land application of sludge/residuals or petroleum contaminated 
soils are allowed; 

(V) 1\o new landfills are allowed; 
(C) Odor producing substances contained in sewage. industrial wastes, or other wastes: only such 

amounts. whether alone or in combination with other substances or wastes, as will not cause taste 
and odor difficulties in water supplies which cannot be corrected by treatment, impair the 
palatability of fish, or have a deleterious effect upon any best usage established for waters of this 
class; 

(D) Phenolic compounds: not greater than 1.0 ug/1 {phenols) to protect water supplies from taste and 
odor problems from chlorinated phenols; 

{E) Total hardness: not greater than 100 mg/1 as calcium carbonate; 
{F) Total dissolved solids: not greater than 500 mg/1; 
(G) • Toxic and other deleterious substances: 

(i) Water quality standards (maximum permissible concentrations) to protect human health 
through water consumption and fish tissue consumption for non-carcinogens in Class WS-111 
waters: 

(I) 
(II) 

(III) 
(IV) 
(V) 

(VI) 

. (VII) 
(VIII) 
(ii) 

(I) 
(II) 

(Ill) 
(IV) 
(V) 

(VI) 

Barium: 1.0 mg/1; 
Chloride: 250 mg/1; 
Manganese: 200 ug/1; 
Nickel: 25 ug/1; 
Nitrate nitrogen: 10 mg/1; 
2.4-D: 100 ug/1; 
2.4,5-TP (Si1vex): 10 ug/1; 
Sulfates: 250 mg/1; 

Water quality standards (maximum permissible concentrations) to protect human health 
through water consumption and fish tissue consumption for carcinogens in Class WS-III 
waters: 

Beryllium: 6.8 ng/1; 
Benzene: 1.19 ug/1; 
Carbon tetrachloride: 0.254 ug/1; 
Chlorinated benzenes: 488 ug/1; 
Dioxin: 0.000013 ng/1; 
Hexachlorobutadiene: 0.445 ug/1; 
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(\'ll.l Polynuclear aromatic hydrocarbons: ~-S ng 11: 
(Vlll) Tetrachloroethane (1,1,2.2): 0.172 ug/1; 

(IX) Tetrachloroethylene: 0.8 ug/1; 
(X) Trichloroethylene: 3.08 ug/1; 

(XI) Vinyl Chloride: 2 ug/1; 
(XII) Aldrin: 0.127 ng/1; 

(XIII) Chlordane: 0.575 ng/1; 
(XIV) DDT: 0.588 ng/1; 
(XV) Dieldrin: 0.135 ng/1; 

(XVI) Heptachlor: 0.208 ng/1; 
(f) Class WS-IV Waters. 

(1) Best Usage of Waters. Source of water supply for drinking, culinary, or food-processing purposes 
for those users where a more protective WS-1, WS-II or WS-III classification is not feasible and 
any other best usage specified for Class C waters; 

(2) Conditions Related to Best Usage. Waters of this class are protected as water supplies which are 
generally in moderately to highly developed watersheds or protected areas: discharges which 
qualify for a General Permit pursuant to 15A NCAC 2H .0127, trout farm discharges, recycle 
(closed loop) systems that only discharge in response to 10-year storm events. other stormwater 
discharges and domestic wastewater discharges are allowed in the protected and critical areas: 
treated industrial wastewater discharges are allowed in the protected and critical areas; however, 
new industrial wastewater discharges in the critical area are required to meet the provisions of 15A 
!'CAC 2B .0201 (d)(I)(B)(iv), (v) and (vii), and !SA NCAC 2B .0203; new industrial connections 
and expansions to existing municipal discharges with a pretreatment program pursuant to 15.-\ 
!'CAC 2H .0904 are allowed: the waters. following treatment required by the Division of 
Environmental Health, will meet the Maximum Contaminant Level concentrations considered sati! 
for drinking, culinary, or food-processing purposes which are specified in the national drinking 
water regulations and in the North Carolina Rules Governing Public Water Supplies. 15A i\CAC 
18C .1500; sources of water pollution which preclude any of these uses on either a short-term or 
long-term basis will be considered to be violating a water quality standard: 

(3) Quality Standards Applicable to Class WS-IV Waters: 
(A) Sewage, industrial wastes, non-process industrial wastes, or other wastes: none except for those 

specified in Subparagraph (2) of this Paragraph and Rule .0104 of this Subchapter; and none 
which will have an adverse effect on human health or which are not effectively treated to the 
satisfaction of the Commission and in accordance with the requirements of the Division of 
Environmental Health. North Carolina Department of Environment. Health. and !'atural 
Resources; any discharges or industrial users subject to pretreatment standards may be required 
by the Commission to disclose all chemical constituents present or potentially present in their 
wastes and chemicals which could be spilled or be present in runoff from their facility which may 
have an adverse impact on downstream water supplies; these facilities may be required to have 
spill and treatment failure control plans as well as perform special monitoring for toxic 
substances; 

(B) Nonpoint Source and Stormwater Pollution: none that would adversely impact the waters for use 
as water supply or any other designated use; 

(i) Nonpoint Source and Stormwater Pollution Control Criteria For Entire Watershed or 
Protected Area: 

(I) Low Density Option: Development activities which require a Sedimentation/Erosion 
Control Plan in accordance with 15A NCAC 4 established by the North Carolina 
Sedimentation Control Commission or approved local government programs as delegated 
by the Sedimentation Control Commission must be limited to no more than either: two 

· dwelling units per acre or 24 percent built-upon on area; or three dwelling units per acre 
or 36 percent built-upon area for projects without curb and gutter street system in the 
protected area outside of critical area; 

(II) High Density Option: If new development activities which require a 
Sedimentation/Erosion Control Plan exceed the requirements of Subparagraphs 
(f)(3)(B)(i)(l) of this Rule then development must control the runoff from the first inch of . . 
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rainfall: nt!\\ Jt!\·t!lopmt!nt nut to t!XC<:!t!d 70 pt!r.:t!nt built-upon art!a: 
(Ill) Lantl within tho:! critical anti prott!Ctt!tl art!a will bt! dt!l!lll~d compliant with th~ d~nsity 

rt!quir-=ments if the following two conditions art! met: The density of all existing 
development at the time of r-=classification meets th-= density requirement wht!n densities 
are averaged throughout the entire area: All new dt!velopment meets these density 
requirements on a project-by-project basis: 

(IV) Clustering of development is allowed on a project-by-project basis as follows: Overall 
density of the project m-=ets associated density or stonnwater ~;:ontrol requirements; 
Built-upon areas are designed and sited to minimize stonnwater runoff impact to the 
receiving waters and minimizes concentrated stonnwater flow; Remainder of tract to 
remain in vegetated or natural state; 

(V) If local governments choose the high density development option which requires 
engineered storm water controls. then they will assume ultimate responsibility for operation 
and maintenance of the required controls as outlined in Rule .0104(f) of this Subchapter; 

(VI) Minimum 100 foot vegetative buffer is required for all new development activities that 
exceed the low density option requirements as specified in Subparagraphs (f)(3)(B)(i)(l) 
or (f)(3)(B)(ii)(l) of this Paragraph, otherwise a minimum 30 foot vegetative buffer for 
development is required along all perennial waters indicated on the most recent versions 
of U.S.G.S. I :24,000 (7.5 minute) scale topographic maps or as detennined by local 
governml!nt studies; nothing in this Section shall stand as a bar to desirable artificial 
streambank shorelin-= stabilization: 

(VII) No new development is allowed in the buffer; water dependent structures. and public 
projects such as road crossings and greenways may be allowed where no practicable 
alternative exists: these activities shall minimize built-upon surface area. divert runoff 
away from surface waters and maximize the utilization of BMPs: 

(VIII) Maintain inventory of all hazardous materials used and stored in the watersh-=d or 
protected area: spill/failure containment plan and appropriate safeguards against 
contamination are required; waste minimization and appropriate recycling of materials is 
encouraged; 

(ii) Critical Area l':onpoint Source and Stonnwater Pollution Control Criteria: 

(C) 

(D) 

(E) 
(F) 
(G) 

(I) Low Density Option: New development activities which require a SedimentationiErosion 
Control Plan in accordance with 15A NCAC 4 established by the North Carolina 
Sedimentation Control Commission or approved local government programs as delegated 
by the Sedimentation Control Commission must be limited to no more than two dwelling 

(II) 

(III) 

units per acre or 24 percent built-upon ar~: 
High Density Option: If new development density exceeds either two dwelling units per 
acre or 24 percent built-upon area then engineered stormwater controls must be used to 
control runoff from the first inch of rainfall; new development not to exceed 50 percent 
built-upon area: 
No new permitted sites for land application of sludge/residuals or petroleum contaminated 
soils are allowed; 

(IV) No new landfills are allowed; 
Odor producing substances contained in sewage, industrial wastes, or other wastes: only such 
amounts, whether alone or in combination with other substances or waste. as will not cause taste 
and odor difficulties in water suppli-=s which can not be corrected by treatment, impair the 
palatability of fish, or have a deleterious effect upon any best usage established for waters of this 
class; 
Phenolic compounds: not greater than 1.0 ug/1 (phenols) to protect water supplies from taste and 
odor problems due to chlorinated phenols; specific phenolic compounds may be given a different 

·limit if it is demonstrated not to cause taste and odor problems and not.to be detrimental to other 
best usage; 

(i) 

Total hardness: not greater than 100 mg/1 as calcium carbonate; 
Total dissolved solids: not gr~ter than 500 mg/1; 
Toxic and other deleterious substances: 

Water quality standards (maximum pennissible concentrations) to protect human h~lth 
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through watt:r consumption and fish tissut: consumption for non-.:arcinogt:ns in Class \\'S-1 \' 
watt:rs: 

(I) Barium: 1.0 mg/i; 
(II) Chloridt:: 250 mg/1; 

(III) Manganese: 200 ug/1; 
(IV) Nickel: 25 ug/1; 
(V) Nitrate nitrogen: 10.0 mg/1; 

(VI) 2.4-D: 100 ug/1; 
(VII) 2.4,5-TP (Silvex): 10 ug/1; 

(Vlii) Sulfates: 250 mg/1; 
(ii) Water quality standards (maximum pennissible concentrations) to protect human health 

through water consumption and fish tissue consumption for carcinogens in Class WS-IV 
waters: 

(I) Beryllium: 6.8 ng/1; 
(II) Benzene: 1.19 ug/1; 

(III) Carbon tetrachloridt:: 0.254 ug/1; 
(IV) Chlorinated benzenes: 488 ug/1; 
(V) Dioxin: 0.000013 ng/1; 

(VI) Hexachlorobutadiene: 0.445 ug/1; 
(VII) Polynuclear aromatic hydrocarbons: 2.8 ng/1; 

(VIII) Tetrachloroethane (I, 1.2.2): 0.172 ug/1; 
(IX) Tetrachloroethylene: 0.8 ug/1; 
(X) Trichloroethylene: 3.08 ug/1: 

(XI) Vinyl Chloride: 2 ug/1; 
(XII) Aldrin: 0.127 ng/1; 

(XIII) Chlordane: 0.575 ng/1; 
(XIV) DDT: 0.588 ng/1: 
(X-v) Dieldrin: 0.135 ng/1; 

(XVI) Heptachlor: 0.208 ng/1: 
(g) Class WS-V Waters. 

(1) Best Usage of Waters. Waters protected as water supplies which are generally upstream and 
draining to Class WS-IV waters or waters previously used for drinking water supply purposes; no 
categorical restrictions on watershed development or wastewater discharges are required, however, 
the Commission or its designee may apply appropriate management requirements as deemed 
necessary for the protection of waters downstream of receiving waters (l5A 1'-:CAC 2B .0203); 
suitable for all Class C uses: 

(2) Conditions Related to Best Usage. Waters of this class are protected water supplies; the waters, 
following treatment required by the Division of Environmental Health, will meet the Maximum 
Contaminant Level concentrations considered safe for drinking, culinary, or food-processing 
purposes which are specified in the national drinking water regulations and in the North Carolina 
Rules Governing Public Water Supplies, 15A NCAC 18C .1500; sources of water pollution which 
preclude any of these uses on either a short-term or long-tenn basis will be considered to be 
violating a water quality standard; 

(3) Quality Standards Applicable to Class WS-V Waters: 
(A) Sewage, industrial wastes, non-process industrial wastes, or other wastes: none which will have 

an adverse effect on human health or which are not effectively treated to the satisfaction of the 
Commission and in accordance with the requirements of the Division of Environmental Health, 
North Carolina Department of Environment, Health, and Natural Resources; any discharges or 
industrial users subject to pretreatment standards may be required by the Commission to disclose 
all chemical constituents present or potentially present in their wastes and chemicals which could 
be spilled or be present in runoff from their facility which may have an adverse impact on 

· downstream water supplies; these facilities may be required to have spill and treatment failure 
control plans as well as perform special monitoring for toxic substances; 

(B) Nonpoint Source and Stonnwater Pollution: none that would adversely impact the waters for use 
as water supply or any other designated use; 
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(C) Odor produ..:ing suhstances contained in sewage. industrial wastes. or other wastes: only su.:h 
amount~. whether alon<! or in combination with other substances or waste. as will not cause taste 
and odor difficulties in water supplies which can not be corrected by treatment. impair the: 
palatability of fish. or have a deleterious effect upon any best usage established for waters of this • 
class; 

(D) Phenolic compounds: not greater than 1.0 ug/1 (phenols) to protect water supplies from taste and 
odor probkms due:: to chlorinated phenols; specific phenolic compounds may be given a different 
limit if it is demonstrated not to cause taste and odor problems and not to be detrimental to other 
best usage; 

(E) Total hardness: not greater than 100 mg/1 as calcium carbonate; 
(F) Total dissolved solids: not greater than 500 mg/1; 
{G) Toxic and other deleterious substances: 

(i) Water quality standards (maximum permissible concentrations) to protect human health 
through water consumption and fish tissue consumption for non-carcinogens in Class WS-V 
waters: 

(I) 
(II) 

(Ill) 
(IV) 
(V) 

(VI) 
(Vll) 

(Vlll) 

Barium: l.O mg/1; 
Chloride: 250 mg/1; 
Manganese: 200 ug/1; 
Nickel: 25 ug/1: 
Nitrate nitrogen: 10.0 mg/1: 
2,4-D: 100 ug/1: 
2.4.5-TP (Silvex): 10 ug/1; 
Sulfates: 250 mg/1. 

(ii) Water quality standards (maximum permissible concentrations) to protect human health 
through watc:r consumption and fish tissue consumption for carcinogens in Class \\'S-V 
waters: 

(l) Beryllium: 6.8 ng/1; 
(II) Benzene: 1.19 ug/1; • 

(Ill) Carbon tetrachloride: 0.254 ug/l; 
(IV) Chlorinated benzenes: 488 ug/1; 
(V) Dioxin: 0.000013 ng/1; 

(VI) Hexachlorobutadiene: 0.445 ug/1; 
(VII) Polynuclear aromatic hydrocarbons: 2.8 ng/1; 

(VIII) Tetrachloroethane (1.1,2.2): 0.172 ug/1; 
(IX) Tetrachloroethylene: 0.8 ug/1: 
{X) Trichloroethylene: 3.08 ug/1; 

(XI) Vinyl Chloride: 2 ug/1; 
(XII) Aldrin: 0.127 ng/1; 

(XIII) Chlordane: 0.575 ng/1; 
(XIV) DDT: 0.588 ng/1; 
(XV) Dieldrin: 0.135 ng/1; 

(XVI) Heptachlor: 0.208 ng/1. 
(h) Class B Waters. 

(I) Best Usage of Waters. Primary recreation and any other best usage specified by the "C". 
classification: 

(2) Conditions Related to Best Usage. The waters will meet accepted standards of water quality for 
outdoor bathing places and will be of sufficient size and depth for primary recreation purposes. 
Sources of water pollut~on which preclude any of these uses on either a short-term or long-term 
basis will be considered to be violating a water quality standard; 

(3) Quality standards applicable to Class B waters: 
(A) Sewage, industrial wastes, or other wastes: none which are not effectively treated to the 

satisfaction of the Commission; in determining the degree of treatment required for such waste 
when discharged into waters to be used for bathing, the Commission will consider the quality and • 
quantity of the sewage and wastes involved and the proximity of such discharges to waters in this 
class; discharges in the immediate vicinity of bathing areas may not be allowed if the Director 
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do::to::rmino::s that tho:: wast!! can not bo:: rdiably tro::ato::d to o::nsuro:: tho:: protection of primary 
recreation: 

(B) Organisms of coliform group: fo::cal coli forms not to o::xceed geomo::tric mo::an of 2001 I 00 ml ( ~1 F 
count) based on at least five consecutive samples examint!d during any 30-day pt!riod and not to 
exceed 400/100 ml in more than 20 percent of the samples examined during such period. 

History Note: Statutory Authority G.S. 143-214.1; 143-215.3(a)(1); 
E.ff. February 1, 1976; 
Amended E.ff. February 1, 1993; August 3, 1992: March 1, 1991; Ocroht'r 1. 1989 . 

• 0212 TIDAL SALT WATER CLASSIFICATIONS ML> STANDARDS 
(a) General. The water quality standards for all tidal salt waters are the basic standards applicable to Class 

SC waters. Additional and more stringent standards applicable to other specific tidal salt water classifications 
are specified in Paragraphs (c) and (d) of this Rule. 

(b) All tidal salt waters (Class SC). 
(I) Best Usage of Waters. Aquatic life propagation and maintenance of biological integrity (including 

fishing, fish and functioning PNAs), wildlife, secondary recreation. and any other usage except 
primary recreation or shellfishing for market purposes; 

(2) Conditions Related to Best Usage. The waters will be suitable for aquatic life propagation and 
maintenance of biological integrity, wildlife, and secondary recreation: Any sourco:: of water 
pollution which precludes any of these uses, including their functioning as PNAs. on eitho::r a 
short-term or a long-term basis will be considered to be violating a water quality standard: 

(3) Quality standards applicable to all tidal salt waters: 
(A) Chlorophyll a (corrected): not greater than 40 ug/1 in sounds. estuaries. and other slow-moving 

waters; the Commission or its designee may prohibit or limit any discharge of waste into surface 
waters if. in the opinion of the Director, the surface waters experience or the discharge would 
result in growths of microscopic or macroscopic vegetation such that the standards established 
pursuant to this Rule would be violated or the intended best usage of the waters would be 
impaired. 

(B) Dissolved oxygen: not less than 5.0 mg/1. except that swamp waters, poorly flushed tidally 
influenced streams or embayments, or estuarine bottom waters may have lower values if caused 
by natural conditions; 

(C) Floating solids; settleable solids; sludge deposits: only such amounts attributable to sewage, 
industrial wastes or other wastes. as will not make the waters unsafe or unsuitable for aquatic life 
and wildlife. or impair the waters for any designated uses; 

(D) Gases. total dissolved: not greater than 110 percent of saturation: 
(E) Organisms of coliform group: fecal coli forms not to exceed geometric me.1n of 200/100 ml (MF 

count) based upon at least five consecutive samples examined during any 30 day period; not to 
exceed 400/100 ml in more than 20 percent of the samples examined during such period; 
violations of the fecal coliform standard are expected during rainfall events and, in some cases, 
this violation is expected to be caused by uncontrollable nonpoint source pollution; all coliform 
concentrations are to be analyzed using the MF technique unless high turbidity or other adverse 
conditions necessitate the tube dilution method; in case of controversy over results the MPN 
5-tube dilution method will be used as the referee method; 

(F) Oils; deleterious substances; colored or other wastes: only such amounts as will not render the 
waters injurious to public he.1lth, secondary recreation or to aquatic life and wildlife or adversely 
affect the palatability of fish, aesthetic quality or impair the waters for any designated uses; for 
the purpose of implementing this Rule, oils, deleterious substances, colored or other wastes will 
include but not be limited to substances that cause a film or sheen upon or discoloration of the 
surface of the water or adjoining shorelines pursuant to 40 CFR 110.4(a)-{b). 

(G) pH: will be normal for the waters in the area, which generally will range between 6.8 and 8.5 
except that swamp waters may have a pH as low as 4.3 if it is the result of natural conditions; 

(H) Phenolic compounds: only such levels as will not result in fish-flesh tainting or impairment of 
other best usage; 

(I) Radioactive substances: 
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(il Combint:d radium-226 and radium-228: Thl! maximum avl!ragt: annual activitv 11!\'d (bas.::J 
on at kast four sampll!s. colll!cted quarterly) for combined radium-226, and radium-228 will 
not I!Xceed five picoCuril!s per litl!r; 

(ii) Alpha Emitters. The average annual gross alpha particle activity (including radium-226. but 
excluding radon and uranium) will not exceed 15 picoCuries per liter; 

(iii) Beta Emitters. The maximum average annual activity level (based on at least four samples. 
collected quarterly) for strontium-90 will not exceed eight picoCuries per liter; nor shall thl! 
average annual gross beta particle activity (excluding potassium-40 and other naturally 
occurring radio-nuclides) exceed 50 picoCuries per liter; nor will the maximum average 
annual activity level for tritium exceed 20,000 picoCuries per liter; 

(J) Salinity: will not be appreciably modified as a result of hydrological modifications in areas 
draining to PNAs; projects which are determined by the Director to result in the appreciable 
modification of salinity within a PNA will be required to employ appropriate water management 
practices; . 

(K) Temperature: will not be increased above the natural water temperature by more than 0.8 
degrees C (1.44 degrees F) during the months of June. July, and August nor more than 2.2 
degrees C (3.96 degrees F) during other months and in no cases to exceed 32 degrees C (89.6 
degrees F) due to the discharge of heated liquids; 

,(L) Turbidity: the turbidity in the receiving water will not exceed 25 NTU; if turbidity exceeds this 
level due to natural background conditions, the existing turbidity level cannot be increased. 
Compliance with this turbidity standard can be met when land management activities employ Best 
Management Practices (BMPs) [as defined by Rule .0202(6) of this Section] recommended by the 
Designated Nonpoint Source Agency (as defined by Rule .0202 of this Section). BMPs must be 
in full compliance with all specifications governing the proper design, installation, operation and 
maintenance of such BMPs; 

{M) Toxic substances: numerical water quality standards (maximum permissible levels) to protect 
aquatic life applicable to all tidal saltwaters: 

(i) Arsenic, total recoverable: 50 ug/1; 
(ii) Cadmium: 5.0 ug/1; 

(iii) Chromium, total: 20 ug/1; 
(iv) Cyanide: 1.0 ug/1; 
(v) Mercury: 0.025 ug/1: 

{vi) Lead, total recoverable: 25 ug/1; collection of data on sources, transport and fate of lead will 
be required as part of the toxicity reduction evaluation for dischargers that are out of 
compliance with whole effluent toxicity testing requirements and the concentration of lead in 
the effluent is concomitantly determined to exceed an instream level of 3 .I ug/1 from the 

{vii) 
(viii) 

{I) 
(II) 

{III) 
(IV) 
(V) 

(VI) 
(VII) 

(VIII) 
(IX) 
(X) 

(XI) 
(XII) 

(XIII) 
(XIV) 

(ix) 
(x) 

discharge: 
Nickel: 8.3 ug/1; 
Pesticides: 

Aldrin: 0.003 ug/1; 
Chlordane: 0.004 ug/1; 
DDT: 0.001 ug/1; 
Demeton: 0.1 ug/1; 
Dieldrin: 0.002 ug/1; 
Endosulfan: 0.009 ug/1; 
Endrin: 0.002 ug/1; 
Guthion: 0.01 ug/1; 
Heptachlor: 0.004 ug/1; 
Lindane: 0.004 ug/1; 
Methoxychlor: 0.03 ug/1; 
Mirex: 0.001 ug/1; 
Parathion: 0.178 ug/1; 
Toxaphene: 0.0002 ug/1. 

Polycholorinated biphenyls: 0.00 I ug/1; 
Selenium: 71 ug/1; 

NORTH CAROLINA ADMINISTRATIVE CODE 03/03193 Page 26 

• 

• 

• 



• 

• 

• 

''!' 

EHSR- ES\ "/ROS.l/EST.4L JI.-1.\".·HiE.\/EST T15.4.: fJ2B .0200 

(xil Trialkyltin compounds: 0.002 ug/1 expressc:d as triburyhin. 
(4) Action Levds for Toxic Substances: if the Action Levels for any of the substan~.:s listt:d in this 

Subparagraph (which are generally not bioaccumulative and have variable toxicity to aquatic life 
because of chemical form. solubility. stream characteristics or associated waste characteristics) are 
determined by the waste load allocation to be exceeded in a receiving water by a discharge under 
the specified low flow criterion for toxic substances (Rule .0206 in this Section). the discharger will 
be required to monitor the chemical or biological effects of the discharge: efforts shall be made by 
all dischargers to reduce or eliminate these substances from their effluents. Those substances for 
which Action Levels are listed in this Subparagraph may be limited as appropriate in the NPDES 
permit if sufficient information exists to indicate that any of those substances may be a significant 
causative factor resulting in toxicity of the effluent. 

(A) Copper: 3 ug/1; 
(B) Silver: 0.1 ug/1; 
(C) Zinc: 86 ug/1. 

(c) Class SA Waters. 
(I) Best Usage of Waters. Shell fishing for market purposes and any other usage specified by the "SB" 

or "SC" classification; 
(2) Conditions Related to Best Usage. Waters will meet the current sanitary and bacteriological 

standards as adopted by the Commission for Health Services and will be suitable for shellfish 
culture; any source of water pollution which precludes any of these uses, including their 

· functioning as PNAs, on either a short-term or a long-term basis will be considered to be violating 
a water quality standard; 

(3) Quality Standards applicable to Class SA Waters: 
(A) Floating solids: settleable solids; sludge deposits: none attributable to sewage. industrial wastes 

or other wastes; 
(B) Sewage: none; 
(C) Industrial wastes, or other wastes: none which are not effectively treated to the satisfaction of 

the Commission in accordance with the requirements of the Division of Health Services: 
(D) Organisms of coliform group: fecal coliform group not to exceed a median MF of 14/100 ml and 

not more than 10 percent of the samples shall exceed an MF count of 43/100 ml in those areas 
most probably exposed to fecal contamination during the most unfavorable hydrographic and 
pollution conditions. 

(d) Class SB Waters. 
{I) Best Usage of Waters. Primary recreation and any other usage specified by the "SC" classification; 
(2) Conditions Rdated to Best Usage. The waters will meet accepted sanitary standards of water 

quality for outdoor bathing places and will be of sufficient size and depth for primary recreation 
purposes; any source of water pollution which precludes any of these uses, including their 
functioning as PNAs, on either a short-term or a long-term basis will be considered to be violating 
a water quality standard; 

{3) Quality Standards applicable to Class SB waters: 
(A) Floating solids; settleable solids; sludge deposits: none attributable to sewage, industrial wastes 

or other wastes; 
(B) Sewage; industrial wastes; or other wastes: none which are not effectively treated to the 

satisfaction of the Commission; in determining the degree of treatment required for such waters 
discharged into waters which are to be used for bathing, the Commission will take into 
consideration quantity and quality. of the sewage and other wastes involved and the proximity of 
such discharges to the waters in this class; discharges in the immediate vicinity of bathing areas 
may not be allowed if the Director determines that the waste can not be treated to ensure the 
protection of primary recreation; 

(C) Organisms of coliform group: fecal coliforms not to exceed a geometric mean of 200/100 ml 
(MF count) based on at least five consecutive samples examined during any 30 day period and 
not to exceed 400/100 ml in more than 20 percent of the samples examined during such period . 

History Note: Statutory Authority G.S. 143-214.1; 143-215.3(a)(1); 
E.ff. February 1, 1976; 
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Amcndc·cl E./]: Fchruary I. 1993; March I. /991: Octo her I. I 989: January I, I 985 . 

. 0213 REVISIONS TO DISSOLVED 0::\.'"''fGEN STk'\TDARDS 

History Note: Swtutnry Authority G.S. 143-214.1: 
E:tf. Decmther 14, 1978: 
Amended EJJ. Ju(v 1. 1988,· 
Repet~lecl E:ff. Octobc•r 1, 1989 . 

• 0214 ~'1JTRIENT SENSITIVE WATERS 
(a) In addition to existing classifications, the Commission may classify any surface waters of the state as 

nutrient sensitive waters (NSW) upon a finding that such waters are experiencing or are subject to excessive 
growths of microscopic or macroscopic vegetation. Excessive growths are growths which the Commission in 
its discretion f!nds to substantially impair the use of the water for its best usage as determined by the 
classification applied to such waters. 

(b) NS\V may include any or all waters within a particular river basin as the Commission deems necessary 
to effectively control excessive growths of microscopic or macroscopic vegetation. 

(c) For the purpose of this Rule. the term "nutrients" shall mean phosphorous and/or nitrogen. When 
considering the assignment of this classification, the Commission may specify as a "nutrient" any other 
chemical parameter or combination of parameters which it determines to be essential for the gro..vth of 
microscopic and macroscopic vegetation. 

(d) Those waters additionally classified as nutrient sensitive shall be identified in the appropriate schedule 
of classifications as referenced in Section .0300 of this Subchapter. 

(e) For the purpose of this Rule. the term "background levels" shall mean the concentration(s). taking into 
account seasonal variations. of the specific nutrient or nutrients upstream of a nutrient source. 

(f) Quality standards applicable to NSW: no increase in nutrients over background levels unless it is shown 
to the satisfaction of the Director that the increase: 

(I) is the result of natural variations; or 
(2) will not endanger human health, safety or welfare and that preventing the increase would cause a 

serious economic hardship without equal or greater benefit to the public. 

HL,·tory· Note: Swturory· Authority G.S. 143-214.1; 
E:/J. May 10, 1979 . 

• 0215 EFFLUE!'i'T CHA!'\TNELS 
The standards of water quality contained in this Section shall not apply to waters within effluent channels. 

as defined in Rule .0202{15) of this Section, except that said waters shall be maintained at a quality which will 
prevent the occurrence of offensive conditions, protect public health, and allow maintenance of the standards 
applicable to all downstream waters. Effluent channels will be designated by the Director, such that the 
channels will: 

(I) be contained entirely on property owned (or otherwise controlled) by the discharger (to be 
demonstrated by the discharger); 

(2) not contain natural waters except when such waters occur in direct response to rainfall events by 
overland runoff; 

(3) be so constructed or modified as to minimize the migration of fish into said channel; 
(4) be identified and designated on a case-by-case basis prior to permit issuance. 

History Note: Statutory Authority G.S. 143-214.1; 
E:ff. Sepmnher 9, 1979; 
Amended E.ff. October 1, 1989 . 

• 0216 OUTSTANDING RESOURCE WATERS 
(a) General. In addition to the existing classifications, the Commission may classify certain unique and 

special surface waters of the state as outstanding resource waters (ORW) upon finding that such waters are 
of exceptional state or national recreational or ecological significance and that the waters have exceptional 
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wat~r quality whik m~~ting the following conditions: 
(l) th~rl;! ar~ no significant impacts from pollution with the wat~r quality rat~d as excdlcnt basoo on 

physical, ch~mical or biological information: 
(2) th~ charact~ristics which make th~s~ wat~rs unique and sp~cial may not b~ protected by th~ 

assign~d narrativ~ and num~rical water quality standards. 
(b) Outstanding Resourc~ Values. In order to b~ classified as ORW, a wat~r body must exhibit cin~ or more 

of the following valu~s or uses to demonstrate it is of exceptional state or national recreational or ecological 
significance: 

(1) there are outstanding fish (or commercially important aquatic species) habitat and fisheries; 
(2) there is an unusually high level of water-based recreation or the potential for such recreation; 
(3) the waters have already received some special designation such as a North Carolina or National 

Wild and Scenic River, Native or Special Nativ~ Trout Waters. National Wildlife Refug~. etc. 
which do not provide any water quality protection; 

(4) the waters represent an important component of a state or national park or forest; or 
(5) the waters are of sp<:!cial ecological or scientific significance such as habitat for rar~ or endangered 

species or as ar~as for research and education. 
(c) Quality Standards for ORW. 

(l) Freshwater: Water quality conditions shall clearly maintain and protect the outstanding r~source 
values of waters classified ORW. Management strategies to protect resource values will be 
developed on a site specific basis during the proceedings to classify waters as ORW. At a 
minimum, no new discharges or expansions of existing discharg<:!s will be permitted. and 
stormwater controls for all new development activities requiring an Erosion and Sedimentation 
Control Plan in accordance with rules established by the NC Sedimentation Control Commission 
or an appropriate local erosion and sedimentation control program will be required to control 
stonnwater runoff as follows: 

(A) Low Density Option: Developments which limit single family developments to one acre lots and 
other type developments to 12 percent built-upon area. have no stormwater collection system as 
defined in 15A NCAC 2H .1002(13). and have built-upon areas at least 30 feet from surface 
water areas will be deemed to comply with this requirement, unless it is determined that 
additional runoff control measures are required to protect the water quality of Outstanding 
Resource Waters necessary to maintain existing and anticipated uses of those waters. in which 
case such additional stonnwater runoff control m~asures may be r~quired on a case-by-cas~ basis. 

(B) High Density Developm~nt: High~r density developm~nts will b~ allow~d if storm water control 
syst~ms utilizing wet d~tention ponds as d~scribed in 15A NCAC 2H .1003(i). (k) and (I) are 
installed, operated and maintained which control the runoff from all built-upon areas generated 
from one inch of rainfall. unless it is detennined that additional runoff control measures are 
required to protect the water quality of Outstanding Resource Waters necessary to maintain 
existing and anticipated uses of those waters, in which case such additional stonnwater runoff 
control measures may b~ required on a case-by-case basis. The size of the control system must 
take into account the runoff from any pervious surfaces draining to the system. 

(2) Saltwater: Water quality conditions shall clearly maintain and protect the outstanding resource 
values of waters classified ORW. Management strategies to protect resource values will be 
developed on a site-specific basis during the proceedings to classify waters as ORW. At a 
minimum, new development will comply with the low density options as specified in the 
Stonnwater Runoff Disposal rules (15A NCAC 2H .1003 (a)(2)] within 575 feet of the mean high 
water line of the designated ORW area. New non-discharge pennits will b~ required to m~et 
reduced loading rates and increased buffer zones, to be determined on a case-by-case basis. No 
dredge or fill activities will be allowed where significant shellfish or submerg~d aquatic vegetation 
bed resources occur, except for maintenance dredging, such as that required to maintain access to 

· existing- channels and facilities located within the designated areas· or maintenance dredging for 
activities such as agriculture. A public hearing is mandatory for any proposed permits to discharge 
to waters classified as ORW . 

Additional actions to protect resource values will be considered on a site specific basis during the proceedings 
to classify waters as ORW and will b~ specified in Paragraph (e) of this Rule. These actions may include 
anything within the powers of the commission. The commission will also consider local actions which hav~ 
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bc:en taken to protect a water body in determining thc:: appropriate state protection options. Descriptions of 
boundaries of waters classified as ORW are included in Paragraph (e) of this Rulc: and in the Schedulc: of 
Classifications (15A NCAC 28 .0302 through .0317) as specified for the appropriate river basin and will also 
be described on maps maintained by thc: Division of Environmental Management. 

(d) Petition Process. Any person may petition the Commission to classify a surface water of the state as 
an ORW. The petition shall identify the exceptional resource value to be protected. address how the water 
body meets the general criteria in Paragraph (a) of this Rule. and the suggested actions to protect the resource 
values. The Commission may request additional supporting information from the petitioner. The Commission 
or its designee will initiate public proceedings to classify waters as ORW or will inform the petitioner that the 
waters do not meet the criteria for ORW with an explanation of the basis for this decision. The petition shall 
be sent to: 

Director 
DEHNR/Division of Environmental Management 

P.O. Box 29535 
Raleigh, North Carolina 27626-0535 

The envelope containing the petition shall clearly bear the notation: RULE-MAKING PETITION FOR ORW 
CLASSIFICATION. 

(e) Listing of Waters Classified ORW with Specific Actions. Waters classified as ORW with specific 
actions to protect exceptional resource values are listed as follows: 

(I) Roosevelt Natural Area [White Oak River Basin. Index Nos. 20-36-9.5-(1) and 20-36-9.5-(2)] 
'including all fresh and saline waters within the property boundaries of the natural area will have 
only new development which complies with the low density option in the stormwater rules as 
specified in 15A NCAC 2H .1003(a){2) within 575 feet of the Roosevelt Natural Area (if thc: 
development site naturally drains to the Roosevelt Natural Area). 

(2) Chattooga River ORW Area (Little Tennessee River Basin and Savannah River Drainagc: Area): 
the following undesignated waterbodies that are tributary to ORW designated segments shall comply 
with Rule .02 I 6(c) of this Section in order to protect the designated waters as per Rule .0203 of 
this Section. However, expansions of existing discharges to these segments will be allowed if there 
is no increase in pollutant loading: 

(A) North and South Fowler Creeks, 
{B) Green and Norton Mill Creeks, 
{C) Cane Creek. 
(D) Ammons Branch. 
(E) Glade Creek. and, 
(F) Associated tributaries. 

(3) Henry Fork ORW Area {Catawba River Basin): the following undesignated waterbodies that are 
tributary to ORW designated segments shall comply with Rule .0216(c) of this Section in order to 
protect the designated waters as per Rule .0203 of this Section: 

(A) Ivy Creek. 
(B) Rock Creek, and 
(C) Associated tributaries. 

(4) South Fork New·and New Rivers ORW Area [New River Basin (Index Nos. 10-1-33.5 and 10)]: 
the following management strategies. in addition to the discharge requirements specified in Rule 
.0216(c)(l), will be applied to protect the designated ORW areas: 

(A) Storm water controls described in Rule .0216(c)( I) will apply within one mile and draining to the 
designated ORW areas; 

{B) New or expanded NPDES permitted wastewater discharges located upstream of the designated 
ORW will be permitted such that the following water quality standards are maintained in the 
ORW segment: 

(i)· · the total volume of treated wastewater for all upstream discharges combined will not exceed 
50 percent of the total instream flow in the designated ORW under 7Ql0 conditions; 

(ii) a safety factor will be applied to any chemical allocation such that the effluent limitation for 
a specific chemical constituent will be the more stringent of either the limitation allocated 
under design conditions (pursuant to 15A NCAC 2B .0206) for the nonnal standard at the 
point of discharge, or the limitation allocated under design conditions for one-half the normal 
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standard at thc: upstrc::un border of the OR\\' segment: 
(iii) a safety factor will be applied to any discharge of complex wastewater (those: containing or 

potentially containing toxicants) .to protect for chronic toxicity in the ORW segment by setting 
the whok effluent toxicity limitation at the: higher (more stringent) pc:rcc:ntage eftluent 
determined under design conditions (pursuant to 15A NCAC 28 .0206) for eithc:r the instrc:am 
effluent concentration at the point of discharge or twice the effluent concentration calculated 
as if the discharge were at the upstream border of the ORW segment; 

(C) New or expanded NPDES permitted wastewater discharges located upstream of the disignated 
ORW will comply with the following: 

(i) Oxygen Consuming Wastes: Effluent limitations will be as follows: BOD = 5 mg/ I. and 
NH3-N = 2 mg/1; 

(ii) Total Suspended Solids: Discharges of total suspended solids (TSS) will be limited to effluent 
concentrations of 10 mg/1 for trout waters and to 20 mg/1 for all other waters: 

(iii) Emergency Requirements: Failsafe treatment designs will be employed. including stand-by 
power capability for entire treatment works. dual train design for all treatment componc:nts. 
or equivalent failsafe treatment designs; 

(iv) Nutrients: Where nutrient overenrichment is projected to be a concern, appropriate effluent 
limitations will be set for phosphorus or nitrogen, or both. 

(5) Old Field Creek (New River Basin): the undesignated portion of Old Field Creek (from its source 
to Call Creek) shall comply with Rule .0216(c) of this Section in order to protect the designatc:d 
waters as per Rule .0203 of this Section. 

(6) In the following designated waterbodies, no additional restrictions will be placed on new or 
expanded marinas. The only new or expanded NPDES permitted discharges that will be: allowed 
will be non-domestic, non-process industrial discharges. 

(A) The Alligator River Area (Pasquotank River Basin) extending from the source of the Alligator 
River to the U.S. Highway 64 bridge including New Lake Fork. North West Fork Alligator 
River. Juniper Creek. Southwest Fork Alligator River, Scouts Bay, Gum Neck Crec:k, Gc:orgia 
Bay. Winn Bay. Stumpy Creek Bay, Stumpy Creek, Swann Creek (Swann Creek Lake). 
Whipping Creek (Whipping Creek Lake). Grapevine Bay, Rattlesnake Bay. The Straits, The 
Frying Pan, Coopers Creek, Babbitt Bay, Goose Creek, Milltail Creek, Boat Bay. Sandy Ridge 
Gut (Sawyer Lake) and Second Creek, but excluding the Intracoastal Waterway (Pungo 
River-Alligator River Canal) and all other tributary streams and canals. 

(7) In the following designated waterbodies, the only type of new or expanded marina that will be: 
allowed will be those marinas located in upland basin areas, or those with Jess than 30 slips, having 
no boats over 21 feet in length and no boats with heads. The only new or expanded l\:PDES 
pennitted discharges that will be allowed will be non-domestic, non-process industrial discharges. 

(A) The 1\:ortheast Swanquarter Bay Area including all waters northeast of a line from a point at Lat. 
35o 23' 51" and Long. 76° 21' 02" thence southeast along the Swanquarter National Wildlife:! 
Refuge hunting closure boundary (as defined by the 1935 Presidential Proclamation) to Drum 
Point. 

(B) The Neuse-Southeast Pamlico Sound Area (Southeast Pamlico Sound Area (Southeast Pamlico 
Sound Section of the Southeast Pamlico, Core and Back Sound Area); (Neuse River Basin) 
including all waters within an area defined by a line extending from the southern shore of 
Ocracoke Inlet northwest to the Tar-Pamlico River and Neuse River basin boundary, then 
southwest to Ship Point. 

(C) The Core Sound Section of the Southeast Pamlico, Core and Back Sound Area (White Oak River 
Basin). including all waters of Core Sound and its tributaries, but excluding Nelson Bay, Little 
Port Branch and Atlantic Harbor at its mouth, and those tributaries of Jarrett Bay that are closed 
to shellfishing. 

(D) The Western Bogue Sound Section of the Western Bogue Sound and Bear Island Area (White Oak 
River Basin) including all waters within an area defined by a line from Bogue: Inlet to the 
mainland at SR 1117 to a line across Bogue Sound from the southwest side of Gales Creek to 
Rock Point, including Taylor Bay and the Intracoastal Waterway. 

(E) The Stump Sound Area (Cape Fear River Basin) including all waters of Stump Sound and 
Alligator Bay from marker Number I 7 to the western end of Permuda Island, but excluding 
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Rogers Bay. the Kings Creek Restricted Are~\ and Mill Creek. 
(F) The Topsail Sound and Middle Sound Are~\ (Cape Fear River Basin) including all estuarine waters 

from New Topsail Inlet to Mason Inlc:t. including the Intracoastal Waterway and Howe Creek . 
but excluding Pages Creek and Futch Creek: 

(8) In the following designated waterbodies. no new or expanded NPDES permitted discharges and 
only new or expanded marinas with less than 30 slips. having no boats over 21 feet in length and 
no boats with heads will be allowed. 

(A) The Swanquarter Bay and Juniper Bay Area (Tar-Pamlico River Basin) including all waters within 
a line beginning at Juniper Bay Point and running south and then west below Great Island, then 
northwest to Shell Point and including Shell Bay, Swanquarter and Juniper Bays and their 
tributaries, but excluding all waters northeast of a line from a point at Lat. 35 o 23' 51" and 
Long. 76° 21' 02" thence southeast along the Swanquarter National Wildlife Refuge hunting 
closure boundary (as defined by the I 935 Presidential Proclamation) to Drum Point and also 
excluding the Blowout Canal, Hydeland Canal, Juniper Canal and Quarter Canal. 

(B) The Back Sound Section of the Southeast Pamlico, Core and Back Sound Area (White Oak River 
Basin) including that area of Back Sound extending from Core Sound west along Shackleford 
Banks, then north to the western most point of Middle Marshes and along the northwest shore 
of Middle Marshes (to include all of Middle Marshes), then west to Rush Point on Harker's 
Island. and along the southern shore of Harker's Island back to Core Sound. 

(C) The Bear Island Section of the Western Bogue Sound and Bear Island Area (White Oak River 
Basin) including all waters within an area defined by a line from the western most point on Bear 
Island to the northeast mouth of Goose Creek on the mainland, east to the southwest mouth of 
Queen Creek, then south tr ··en marker No. 49, then northeast to the northern most point on 
Huggins Island, then sou .tlong the shoreline of Huggins Island to the southeastern most 
point of Huggins Island. south to the northeastern most point on Dudley Island. then 
southwest along the shoreline of Dudley Island to the eastern tip of Bear Island. 

(0) The Masonboro Sound Area (Cape Fear River Basin) including all waters between the Barrier 
Islands and the mainland from Carolina Beach Inlet to Masonboro Inlet. 

History Note: Suitutory Authority G.S. 143-214. 1; 
Eff. February 1, 1986; 
Amendc·d Eff. February I. 1993; December 1, I992;January 1. I990; October 1, I989 . 

• 0217 STOR.\'IWATER CO~'TROL CRITERIA TO PROTECT WATER QUALm· STDS 

History Nore: Statutory Authority G.S. 143-214.1; 143-215.3(a)(lj; 
E.ff. Novemba 1, 1986; 
Rep<•aled EJJ. January 1, 1988 . 

. 0218 EXEMPTIONS FROM SURFACE WATER QUALI1Y STA..''a>ARDS 
Variances from applicable standards, revisions to water quality standards or site-specific water quality 

standards may be granted by the Commission on a case-by-case basis pursuant to General Statutes 
143-215.3(e), 143-214.3 or 143-214.1. A listing of existing variances will be maintained and made available 
to the public by the Division. Exemptions established pursuant to this Rule will.be reviewed as part of the 
Triennial Review of Water Quality Standards conducted pursuant to 40 CFR 131.1 O(g). 

History Note: Statutory Authority G.S. I43-214. 1; 143-214.3,· 143-215.3(e); 
Eff. October I. 1989 . 

• 0219 WATER QUALI1Y MANAGEMENT PLANS 
(a) In implementing the water quality standards to protect the existing uses [as defined by Rule .0202(16) 

• 

• 

. of this Section] of the waters of the state or the water quality which supports those uses, the Commission shall • 
develop water quality management plans on a priority basis to attain, maintain or enhance water quality 
throughout the state. Additional specific actions deemed necessary by the Commission to protect the water 
quality or the existing uses of the waters of the state will be specified in Paragraph (b) of this Rule. These 
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actions may in.:lude anything within the powers of the Commission. The Commission may also consider loc;ll 
actions which have been taken to protect a waterbody in determining the appropriate protection options to be 
incorporated into the water quality management plan . 

(b) All waters determined by the Commission to be protected by a "''ater quality management plan are listed 
with specific actions as follows: 

(I) The Lockwoods Folly River Area (Lumber River Basin), which includes all waters of the lower 
Lockwoods Folly River in an area extending north from the Intracoastal Waterway to a line 
extending from Genoes Point to Mullet Creek, will be protected by the specific actions described 
in Subparagraphs (A) through (E) of this Rule. 

(A) New development activities within 575' of the mean high water line which require a 
Sedimentation Erosion Control Plan or a CAMA major development permit must comply with 
the low density option of the coastal Stormwater Runoff Disposal Rules [as specified in 15A 
NCAC 2H .1003(a)(2)]. 

(B) New or expanded NPDES permits will be issued only for non-domestic, non-industrial process 
type discharges (such as non-industrial process cooling or seafood processing discharges). A 
public hearing is mandatory for any proposed (new or expanded) NPDES permit to this protected 
area. 

(C) New non-discharge permits will be required to meet reduced loading rates and increased buffer 
zones, to be determined on a case-by-case basis. 

(D) New or expanded marinas must be located in upland basin areas. 
(E) No dredge or till activities will be allowed where significant shellfish or submerged aquatic 

vegetation bed resources occur, except for maintenance dredging. such as that required to 
maintain access to existing channels and facilities located within the protected area or maintenance 
dredging for activities such as agriculture. 

History Note: Statutory Authority G.S. 143-214.1; 143-215. 8A; 
E.ff. January 1, 1990 . 
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SECTION .0300 - ASSIGNMENT OF STREAM CLASSIFICATIONS 

.0301 CLASSIFICATIONS: GENERAL 
(a) Schedule of Classifications. The classifications assigned to the waters of the State of North Carolina 

are set forth in the schedules of classifications and water quality standards assigned to the waters of the river 
basins of North Carolina, 15A NCAC 2B .0302 to .0317. These classificati~ns are based upon the existing 
or contemplated best usage of the various streams and segments of streams in the basin, as determined through 
studies and evaluations and the holding of public hearings for consideration of the classifications proposed. 

(b) Stream Names. The names of the streams listed in the schedules of assigned classifications were taken 
as far as possible from United States Geological Survey topographic maps. Where topographic maps were 
unavailable, U.S. Corps of Engineers maps, U.S. Department of Agriculture soil maps, and North Carolina 
highway maps were used for the selection of stream names. 

(c) Classifications. The classifications assigned to the waters of North Carolina are denoted by the letters 
WS-1, WS-ll, WS-III, WS-IV, WS-V, B, C, SA, ·sa, and SC in the column beaded "class." A brief 
explanation of the "best usage" for which the waters in each class must be protected is given as follows: 

Fresh Waters 

Class WS-1: 

Class WS-II: 

Class WS-III: 

Class WS-IV: 

Class WS-V: 

Class B: 
Class C: 

Tidal Salt Waters · 

"Class SA: 

Class SB: 
Class SC: 

waters protected as water supplies which are in natural and undeveloped watersheds; 
point source discharges of treated wastewater are permitted pursuant to Rules .0104 
and .0211 of this Subchapter; local programs to control nonpoint source and 
stormwater discharge of pollution are required; suitable for all Class C uses; 
waters protected as water supplies which are generally in predominantly undeveloped 
watersheds; point source pischarges of treated wastewater are permitted pursuant to 
Rules .0104 and .0211 of this Subchapter; local programs to control nonpoint source 
and stormwater discharge of pollution are required; sl;litable for all Class C uses; 
waters protected as·. water supplies which are generally in low to moderately 
developed watersheds; point source. discharges of treated wastewater are permitted 
pursuant to Rules .0104 and .0211 of this Subchapter; local programs· to control 
non point source and storm water discharge of pollution are required; suitable for all 
Class C uses; . 
waters protected as water supplies which are generally in moderately to highly 
developed watersheds; point source discharges of treated wastewater are permitted 
pursuant to Rules .0104 and .0211 of this Subchapter; local programs to control 
nonpoint source and stormwater discharge of pollution are required; suitable. for all 
Class C uses; 
waters protected as water supplies which are generally upstream and draining to 
Class WS-1V waters; no categorical restrictions on watershed development or treated 
wastewater discharges are required, however, the Commission or its designee may 
apply appropriate management requirements as deemed necessary for the protection 
of downstream receiving waters (lSA NCAC 2B .0203); suitable for all Class C 
uses; 
primary recreation and any other usage specified by the "C" classification; 
aquatic life propagation and survival, fishing, wildlife, secondary recreation, and 
agriculture. 

shell fishing for market purposes and any other usage specified by the "SB" and "SC" 
classification; 
primary recreation and any other usage specified by the "SC" classification; 
aquatic life propagation an~ survival, fishing, wildlife, and secondary recreation. 
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Supplemental Classifications 

Trout Waters: 
Swamp Waters: 

NSW: 
HQW: 

Suitable for natural trout propagation and maintenance of stocked trout; 
Waters which have low velocities and other natural characteristics which are 
different from adjacent streams; 
Nutrient Sensitive Waters which require limitations on nutrient inputs; 
High Quality Waters which are waters that are rated as excellent based on biological 
and physical/chemical chara.cteristics through division monitoring or special studies, 
native and special native trout waters (and their tributaries) designated by the 
Wildlife Resources Commission, primary nursery areas (PNA) designated by the 
Marine Fisheries Commission and other functional nursery areas designated by the 
Wildlife Resources Commission, critical habitat areas designated by the Wildlife 
Resources Commission or the Department of Agriculture, all water supply 
watersheds which are either classified as WS-1 or WS-11 or those for which a formal 
petition for r~lassification as WS-I or WS-11 has been received from the appropriate 
local government and accepted by the Division of Environmental Management and 
all Class SA waters. 

ORW: OutStanding Resource Waters which are unique and special waters of exceptional 
state or national recreational or ecological significance which require special 
protection to maintain existing uses. 

(d) Water Quality Standards. The water quality standards applicable to each classification assi"gned are 
those established in 15A NCAC 28 .0200, Classifications and Water Quality ~tandards Applicable to the 
Surface Waters of North Carolina, as adopted by the North Carolina Environmental Management Commission. 

(e) Index Number. 
(l) Reading the Index Number. The index number appearing in the column so designated is an 

identification number assigned to each stream or segment of a stream, indicating the specific 
tributary progression b~tween the main stem stream and the tributary stream. 

(2) Cross-Referencing the Index Number. The inclusion of the index number in the schedule is to 
provide an adequate cross reference between the classification schedules and an alphabetic list of 
streams. · 

(f) Classification Date. The classification date indicates the date ori .which enforcement of the ·provisions 
of Section 143-215.1 of the General Statutes of North Carolina became effective with reference to the 
classification assigned to the various streams in North Carolina. 

(g) Reference. Copies of the schedules of classifications adopted and assigned to the waters of the various 
river basins may be obtained at no charge by writing to: 

Director 
Division of Environmental Management 

Department of Environment, Health, and Natural Resources 
Post Office Box 29535 

Raleigh, North Carolina 27626-0535 
(b) Places where the schedules may be inspected: 

Division of State Library 
Archives -- State Library Building 

109 E. Jones Street 
Raleigh, North Carolina. 

(i) Unnamed Streams . 
(1) Any stream which is not named in the schedule of stream classifications carries the same 

classification as that assigned to the stream segment to which it is tributary except: 
. (A) unnamed streams specifically described in the schedule of classifications; or 

(2) 

(B) unnamed freshwaters tributary to tidal saltwaters will be classified "C"; or 
(C) after November 1, 1986, any ne"':'IY created areas of tidal saltwater which are connected to Class 

SA waters by approved dredging projects will ·be classified "SC" unless case-by-case 
reclassification proceedings are conducted. 

The following river basins have different policies for unnamed streams entering other states or for 
specific areas of the basin: 

NORTH CAROLINA ADMINJSTRATHFE CODE 10122.'92 ii 
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- .0311 CAPE FEAR RIVER BASrn 

t·~ Classification 
Name of Stream Description Class Date Index No. 

near Acme to Lock U 1 (City of Wilmington 

' 
water supply intake) 

CAPE FEAR RIVER From U. S. Corps of Engineers Lock Nl WS-IV Sw 8/3/92 18-(59) 
near Acme to a point 0.5 mile upstream of 
raw water supply intake at Federal Paper 

' 
Board Corporation (Riege~wood) 

Nat.rrore Creek From source to Cape Fear River WS-IV Sw 8/3/92 18-60 
Salt Harsh Ditch From source to Natmore Creek WS-IV Sw 8/3/92 18-60-1 

t White Oak Canal From source to Natmore Creek WS-IV Sw 8/3/92 18-60-2 
Weyman Creek From source to Cape Fear River WS-IV Sw 8/3/92 18-61 
Copper Smith Branch From source to Weyman Creek WS-IV Sw 8/3/92 18-61-1 

II 
Turkeypen Branch From source to We:rman Creek WS-IV Sw 8/3/92 18-61-2 
Turner :!!ranch From source to Weyman Creek WS-IV Sw 8/3/92 18-61-3 
Beaverdam Creek From source to Weyman Creek WS-IV Sw 8/3/92• .}8-61-4 
Horsepen Branch From source to Beaverdam Creek WS-IV Sw 8/3/92 18-61-4-1 

' 
l:buble Branch From source to Cape Fear River WS-IV Sw 8/3/92 18-62 

CAPE FEAR RIVER From a point 0.5 mile upstream of raw WS-IV Sw CA 8/3/92 18-{62.5) 
water supply intake at Federal Paper 

1 Board Corporation (Riegelwood) to raw 
water supply intake at Federal Paper 
Board Corporation (Riegelwood), located 

• 0.6 mile upstream of Livingston Creek 
CAPE FEAR RIVER From raw water supply intake at Federal ·C Sw 4/1/59 18-(63) 

';.~ Paper Board Corporation (Riegelwood} to 
. ..., upstream mouth of Toomers Creek 

' 
Livingston Creek (Broad- From source to Cape Fear River C Sw 3/1/77 18-64 
water Lake) 
Gapway Creek From source to Livingston Creek C Sw 4/1/59 18-64-2 

~ 
Gapway Swamp From source to Gapway Creek C Sw 4/1/59 18-64-:2-1 

Poplar Branch From source to Livingston Creek C Sw 4/1/59 18-64-3 
Scott Branch From source to Livingston Creek C Sw 4/1/59 18-64-4 

' 
HcClenneQ Branch From source to Scott Branch C Sw 4/1/59 18-64-4-1 
Terrapin Branch From source to Scott Branch C Sw 4/1/59 18-64-4-2 

Boggy Branch (Chapel From source to Livingston Creek C Sw 4/1/59 18-64-5 

' 
Creek) 

Johns Branch From source to Livingston Creek C Sw 9/1/74 18-64-6 
Taylor Branch From source to Johns Branch C Sw 9/1/74 18-64-6-1 

Dans Creek From source to Livingston Creek C Sw 4/1/59 18-64-7 

I All connecting drainage From source to Dans Creek C Sw 9/1/74 18-64-7-1 
canals 

Mill Creek From source to Dans Creek C Sw 4/1/59 18-64-7-2 

' 
Strauss Canal (Strauss From source to Mill Creek C Sw 4/1/59 18-64-7-2-1 

Swamp) 
Simon Branch From source to Livingston Creek. C S11 4/1/59 18-6:4-8 
Hall Branch ·From source. to Livingston Creek C S11 4/1/59 18-64-9 

1 Big Branch From source to Livingston Creek C Sw 9/1/74 18-64-10 

• Bay Branch From source to Big Branch C Sw 9/1/74 18-64-10-1 

Mill Branch From source to Big Branch C Sw 9/1/74. 18-64-10-2 

1.) 
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It 
.0311 CAPE FEAR RIVER BASIN 

Classification , . ._ Name of Stream Description Class Date Index No. 

Cherry Tree Prong From source to Indian Creek C Sw 4/l/59 18-70-2 
Mulberry Branch From source to Indian Creek C Sw 4/1/59 18-70-3 

I otter Branch From source to Mulberry Branch C Sw 4/1/59 18-70-3-1 
Hill Branch From soruce to Indian Creek C Sw 4/1/59 18-70-4 

CAPE FEAR RIVER From UEstream mouth of Toomers sc 8/9/81 18-(71) 

I creek to a line across the river 
from Snows Point (through Snows 
Marsh} to Federal Point 

I 
cartvheel Branch 

1 
From source to C'!pe Fear River SC Sw 4/1/59 18-72 

Toomers Creek From upstream mouth to a point 0.6 mile WS-lV 8/3/92 18-73-(1) 
upstream of mouth 

Toomers Creek From a point 0.8 mile upstream of mouth RS-lV CA 8/3/92 18-73-(2) 

' 
to mouth (City of Wilmington water supply 
intake) 

Northeast Cape Fear River From source to Muddy Creek C Sw 9/1/74 ~8-74-(1) 

I "BB.r 10\l Branch From source to Northeast Cape Fear River C S\1 9/1/74 18-74-2 
Lewis Branch (Williams From source to Northeast Cape Fear River C Sw 9/1/74 18-74-3 
Hill pond) 

1 
Horse Pen Branch From source to Lewis Branch C S\1 9/1/74 18-74-3-1 

Rattlesnake Branch From source to Northeast Cape Fear River C Sw 9/1/74 18-74-4 
Polly Run Creek (Deavers From source to Northeast Cape Fear River C Sw 9/1/74 18-74-5 

•• 
Pond) 
Ladds Branch (l~hi t- From source to Polly Run Creek C Sw 9/1/74 18-74-5-1 
field Pond) 

Wolfscrape Branch From source to Polly ~ Creek C Sw 9/1/74 18-74-5-2 

• Jumping Run Branch From source to Northeast cape Fear River C Sw 9/1/74 18-74-6 
Juniper Branch From source to Jumping Run Branch. C Sw 9/1/74 18-74-6-1 

Hire Branch From source to Northeast Cape Fear River C Sw 4/1/59 18-74-7 

II 
Reedy Branch From source to Mire Branch C Sw 4/1/59 18-74-7-1 

Buck Marsh Branch From source to Northeast Cape F~ar River C Sw 7/1/73 18-74-8 
Tom Branch From source to.Buck Marsh Branch C Sw 9/1/74 18-74-8-1 

II 
Jones ~ranch From source to Buck Harsh Branch C Sw 9/1/74 18-74-8-2 
cabin Branch From source to Buck Marsh Branch C Sw 9/1/74 18-74-8-3 
Poley Branch From source to Buck Marsh Branch C Sw 9/1/74 18-74-8-4 
Oak Branch From· source to Poley Branch C Sw 9/1/74 18-74-8-4-1 •• Hill Branch From source to Oak Branch C Sw 9/1/74 18-74-8-4-1-1 

Beaverdam Barnch From source to Northeast Cape Fear River C Sw 4/1/59 ·18-74-9 
Jumping Run From source to Northeast Cape Fear River C Sw 4/1/59 18-74-10 

• Great Branch (Hussey Pond) From source to Northeast Cape Fear Rl ver C Sw 4/1/59 18-74-:11 
Beaverdam Branch (Rouse From source to Great Branch C Sw 4/1/59 18-74-11-1 
Pond) 

• Horsepen Branch From source to Northeast Cape Fear River C Sw 4/1/59 18-74-12 
Matthews Creek From source to Northeast Cape Fear River C Sw 4/1/59 .18-74-13 
Sa~er Branch From source to Matthews Creek C Sw 4/1/59 18-74-13-1 
Juniper B~anch From source to Matthews Creek C Sw 4/1/59 18-74-13-2 

i Sandy Run From source. to Northeast Cape Fear River C Sw 4/1/59 18-74-14 
Camp Branch From source to Northeast Cape Fear River C Sw 4/1/59 18-74-15 
Housland Branch From source to Northeast Cape Fear River C Sv 4/1/59 18-74-16 •. , 
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I .0311 CAPE FEAR RIVER BASIN 

• 
Classification 

Name of Stream Description Class Date Index No. 

Cypress Creek From source to Angola Creek C Sw 4/1/59 18-74-33-3-1 

I 
Back Swamp From source to Angola Creek C Sw 9/1/74. 18-74-33-3-2 
Little Limestone Creek From source to Back Swamp C Sw 9/1/74. 18-74-33-3-2-1 
Nine Mile Creek From source to Back Swamp C Sw 7/1/73 18-74.-33-3-2-2 
Ten Mile Creek From source to Nine Mile Creek C Sw 7/1/73 18-74-33-3-2-2-1 

f Bob Creek From source to Angola Creek C Sw 4/1/59 18-74.-33-3-3 
Moccasin Creek From source to . Angola Creek C Sw 4/1/59 18-74-33-3-4 

Shaken Creek From source to Holly Shelter Creek C Sw 4/1/59 18-74-33-4 

I Juniper Swamp From source to Shaken Creek C Sw 4/1/59 18-74-33-4-1 
Shelter Swamp Creek From source to Shaken Creek C Sw 4/1/59 18-74-33-4.-2 

Mill Pond From source to Holly Shelter Creek C Sw 4/1/59 18-74-33-5 

I 
Cams Branch from source to Holly Shelter Creek C Sw 4/1/59 18-74-33-6 

Ashes Creek From source to Northeast Cape Fear River C Sw 4/1/59 18-74-34 
Fishing Creek From source to Northeast Cape Fear River C Sw 4/1/59 18-74-35 
feggy Island Creek From source to Northeast Cape Fear River C Sw 4/1/59 18-74-36 

I ~atermellon Run From source to Northeast Cape Fear River C Sw 4/1/59 18.:74-37 
J~¥~~Ping Run From source to Northeast Cape Fear River C Sw 4/1/59 18-74-38 
Burgaw Creek From source to Northeast Cape Fear River C Sw 9/1/74 18-74-39 

I Osgood Branch From source to Burgaw Creek C Sw 9/1/74. 18-74-39-1 
Cypress Creek From source to Northeast Cape Fear River C Sw 4/1/59 16-74-40 
Gregory Creek From source to Northeast Cape- Fear River C Sw 4./1/59 18-74-41 

• 
Lillington Creek From source to Northeast Cape fear River C Sw 4/1/59 18-74-42 
Sand Hill Creek From source to Lillington Creek C Sw 4/1/59 18-74.-4.2-1 

Graveyard Creek From source to Northeast Cape Fea.z: River c sw 4/1/59 18-74-43 
Green Oak Creek From source to Northeast· Cape Fear River C Sw 4/1/59 18-74-44 

I Mcintire Creek From source to Northeast Cape Fear River C Sw 4./1/59 18-74-4.5 
-Pike Creek From source to Northeast Cape Fear River C Sw 4./1/59 18-74.-46 
Hawkins Creek From source to Northeast Cape Fear River C Sw 4/1/59 18-74-47 

( Northeast Cape fear River From N.C. Hwy. 210 to Prince George Creek B Sw 8/1/87 18-74-(4.7.5) 
Honey Creek From source to Northeast Cape Fear River C Sw 4/1/59 18-74-48 
Harrisons Creek From source to Northeast Cape Fear River C Sw 7/1/73 18-74-49 

I 
Godfrey Creek From source to Harrisons Creek C Sw 9/1/74 18-74-4.9-1 
Merricks Creek From source to Harrisons Creek C Sw 7/1/73 18-74-49-2 
catskin creek From source to Merricks Creek C Sw 9/1/74 18-74-49-2-1 

I 
Trumpeters Swamp From soruce to Catskin Creek C Sw 9/1/74 18-74-4.9-2-1-1 

Bloss0111 Swamp From source to Trumpeters Swamp C Sw 9/1/74 18-74-49-2-1-1-1 
Players Creek From source to Merricks Creek C Sw 9/1/74. 18-74-49-2-2 

Island Creek Fran source to Northeast Cape Fear River C Sw 7/1/73 18-74-50 

I Old Creek From source to _Northeast Cape Fear River C Sw 4/1/59 18-74-51 
Sturgeon Creek From source. to Northeast cape Fear River C Sw 9/1/74 18-74-52 

Northea.St Cape Fear River From Prince George Creek to mouth of C Sw 9/1/74. 18-74-(52.5) 

I Ness Creek 

Prince GeOrge Creek From source to Northeast cape Fear River C Sw 7/1/73 18-74.-53 
Turkey Creek From s6urce to Northeast Cape. Fear River C Sw 4/1/59 18-74~54. 

I 
Long_Creek Fran source to Northeast Cape. Fear River C Sw 7/1/73 18-74.-55 

HOrse Branch Creek From source to Long Creek .C Sw 9/1/74 18-74-55-1 
Pole Branch (Penderler From source to Horse Branch Creek C Sw 9/1/74 18-74-55-1-1 

~ 
Lake) 
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I .o:m CAPE FEAR RIVER BASDI 

~ 
Classification 

Name of Stream Description Class Date Index No. 

Long Creek From source to Horse Branch Creek C Sw 9/1/74 18-74-55-1-2 

j 
l:.eith Branch From source to Horse Branch Creek C Sw 9/1/74 18-74-55-1-3 

Cypress Creek From source to Long Creek C Sw 4/1/59 18-74-55-2 
Bee Branch From source to Cypress Creek c·sw 4/1/59 18-74-55-2-1 

l".ill Branch From source to Long Creek C Sw 4/1/59 18-74-55-3 

I Big Branch From source to Long Creek C Sw 4/1/59 18-74-55-4 
Jumping Run Branch From source to Long Creek C Sw 4/1/59 18-74.-55-5 
Kill Branch From source to Long Creek C Sw 4/1/59 18-74-55-6 

I 
Mulberry Branch From source to Long Creek C Sw 4/1/59 18-74-55-7 
Kill Run From source to Long Creek C Sw 4/1/59 18-74-55-8 
Rileys Creek From source to Long Creek C Sw 7/1/73 18-74-55-9 
Riuo Creek (Resoe Creek) From source to Rileys Creek C Sw 9/1/74 18-74-55-9-1 

I Birch Creek From source to Rizzo Creek C Sw 9/1/74. 18-74-55-9-1-1 
Hill Creek From source to Rileys Creek C Sw 9/1/74 18-74-55-9-2 
Kellys Creek From source to Rileys Creek C Sw 9/1/74 18-74-SS-9-3 

I Guffords Branch From source to Rileys-Creek C Sw 7/1/73 18-74.-55-9-4 
Juniper Branch From source to Long Creek C Sw 4/1/59 18-74-55-10 
Kill Creek From source to_ Long Creek C Sw 4/1/59 18-74-55-11 

I 
Collins Branch From source to Hill Creek C Sw 471/59 18-74.-55-11-1. 

Morgans Creek From source to Long Creek C Sw 9/1/74 18-74-55-12 
Cowpen Branch Frcxn source to Northeast cape Fear River C Sw 4/1/59 18-74-56 

It 
Tonys Creek From source to Northeast Cape Fear River C Sw 4/1/59 18-74-57 
Lagoon Creek From source to Northeast Cape Fear- River C Sw 4/1/59 18-74-58 
Fishing Creek From source to Northeast Cape Fear River C Sw 9/1/74. . 18-74-59 

-~ Dock Creek Fran source to Northeast Cape Fear River C Sw 9/1/74. 18-74-60 I -· Northeast Cape Fear River From mouth of Ness Creek to cape Fear River SC Sw 4/1/59 18-74.-(61) 
Ness Creek Fr001 source to Northeast cape Fear lliver C Sw 9/1/74 18-74-62 
Smith Creek From source to Northeast cape Fear River C Sw 9/1/74 18-74-63 

] Spring Branch From source to Smith Creek C Sw 9/1/74. 18-74.-63-1 
Burnt Kill Creek Fran source to Smith Creek C Sw 3/1/77 18-74-63-2 
Mineral Springs Branch From source to Burnt Hill Creek c sw 8/l/85 18-74-63-2-1 

I 
Alligator Creek From source ~o Cape Fear River sc sw 4/1/59 ·18-75 
Greenfield Creek From Greenfield Lake to Cape Fear River SC Sw 4/1/59 18-76 
Greenfield Lake Entire Lake C Sw 4/1/59 18-76-1 
Silver Stream Branch From source to Greenfield Lake, Green- C Sw 4/1/59 18-76-1-1 

II field Creek 
Clay Bottom Branch From source to Greenfield Lake, Green- C Sw 4/1/59 18-76-1-2 

field Creek 

• Jumping Run Branch From source to·Greenfield Lake, Green- C S-w 4/1/59 18-76-1-3 
field Creek 

Squash Branch From source to Greenfield Lake, Green- C S-w 4/1/59 18-76-1-4 

~ 
field Creek 

Brunswick River Fran source to Cape Fear River sc 8/9/81 18-77 
Sturgeon Creek Fran source to Burns-wick River C Sw 4/1/59 18-77-1 
Kill Creek Frcxn source to Sturgeon Creek C Sw 4/1/59 18-71-1-1 

• Rowell Branch From source to Hill Creek C Sw 4/1/59 18-77-1-1-1 
Banton Branch Fran source to Hill Creek C Sw 4/1/59 18-17-1-1-2 

rJ. Redmond Creek From source to Brunswick River SC S-w 4/1/59 18-77-2 

... · 39 
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• .0311 CAPE FEAR RIVER BASDl 

Classification 

~-~ Name of Stream Description Class Date Index No. 

Carolina Beach Yacht All waters beginning at a point SB 7/1/87 18-87-31.2 

I 
Basin on the northern side_of Snows Cut 

and running directly east across 
the Intracoastal Waterway to a 

I 
point on the eastern side, ·thence 
foll~ing the shoreline, of the 
Carolina Beach Yacht. Basin to a 
point on the south side of 

I Snows Cut, thence in a straight 
line across the cut to the point 
of begiMing. 

I 
Sn~s Cut From Carolina Beach Yacht Basin to . sc 8/9/81 18-87-31.5 

Cape Fear River 

Telfairs Creek From source to Snows Cut SC Sw 4/1/59 18-87-31.5-1 

I· 
CAPE FEAR RIVER From a line across the river SA 1/1/85 18-(87.5) 

( excludiDg area from Snows·Point {throu2h 

described bel~) Snows Marsbl to Federal Point to 
Atlantic Ocean 

I Walden Creek From source to Cape Fear River sc ·s~~ H~ 8/1/90 18-88-1 
White Spring Creek From source to Walden Creek SC Sw HQW 8/1/90 18-88-1-1 

' 
Nigis Creek From source to Walden Creek SC Sw H~ 8/1/90 18-88-1-2 
Nancys Creek From source to Walden Creek SC Sw HQW 8/1/90 18-88-1-3 

Gum Log Branch From source to Nancys Creek SC Sll H~ 3/1/90 18-88-1-3-1 

~(I Governors Creek From source to Walden Creek SC Sll H~ 8/1/90 18-88-1-4 

,-_: .. Fishing Creek From source to Governors Creek SC Sw H~ 8/1/90 18-88-1-4-1 
Snows Harsh Entire Marsh sc 8/9/81 . 18-88-2 .. 
Price Creek From source to Cape Fear River SC Sw 4/1/59 18-88-3 
Southport Restricted BegiMing at a point on the west sc l/1/85 18-88-3.5 

I Area bank of the Cape Fear River 1000 
yards upstream of Price Creek, 

thence in an easterly direction 

I to the eastern border of the Lower 
Cape Fear River Channel, thence 
in a southwesterly direction along 

I 
the eastern border of the Lower 
Cape Fear River ship channel to_ 
channel marker # 14 (Qk Fl 14), 
thence to the northern edge of the 

I routh of Dutchman Creek, thence along 
the -western bank of the Cape Fear River 
to the Intracoastal Waterway, thence 

I _ north across the Intracoastal Waterway 
to a point on the nor~ shore 1 thence 
in a northeasterly direction along 

• 
the west bank of the Cape Fear River 
to tl)e point of beginning 

Shelbed Creek From Muddy Slough to cape Fear River SA 1/1/85 18-88-4 
Middle Creek From Huddy Slough to Cape Fear River SA 1/1/85 18-88-5 ,.,-

44 
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2. Hydrology of the 
Cape Fear River 

-~-Estuarine System 
,.-..,. 

The Cape Fear Rh·er and the Northeast Cape Fear 
iver estuaries 1 arc the only major estuaries in North 

having a rclati\'cly free and direct access to the 
, which results in significant tides and tide-affected 

:·fl~w within them. ln the Cape Fear River estuary, tides 
up to Lock I. about 65 miles upstream from the 
near Southport. As shown in plate I, the mouth is 

. ·af a river cross sc:ction exr~nding from Fort Caswell east 
·.···the western tip of Smith [stand. Tide effects in the··. 

Cape Fear River est extend about 48 miles 

Rapid industrial growth has taken place along the 
of the two estuaries in recent years; and a number 

use the water from them as process water and 
.... ""'.-u" industrial wastewater into them. 

The Cape Fear River and Northeast Cape Fear River 
are important navigable waters, and navigation 
are maintained to various depths by 'the U.S. 

Corps of Engineers. The channel dimensions .main- · 
for n11vigation will be discussed in more detail i_n 

sections of this report. 
summaries of the hydrology of the Cape Fear 

and Northeast Cape Fear River estuarie.~ are based 
VII, •• ,.,,~ and other information from various sources. 

the Geological Sun·ey. Plate I shows the loca
pf key· Oow and water-quality stations operated in the 
:~Fear River basin by th.: Geological Survey. These 
:~ 

stations include the Cape Fear River ar Phoenix (sta. 
021 07570). where the Geological Survey generated re
cords of volume!i (Jf water flowing upstream and down
stream during each tidal phase for the period April I 966 
through Ma'rch 1969. Data from these stations are pub
lished annually in l~c U.S. Geological Sun·ey water-data 
report series for North Carolina. Wilder and Slack (197Ja· 
and 1971 b) summarized data on chemical quality of 
streams in North Carolina from 1943 through 1967. Wit, 
der and Hubbard ()968) reported on saltwater encroach
ment in the Cape Fear River estuary; Hubbard and 
Stamper ( 1972) rep<.lrtcd on the movement and dispersion 
or soluble pollutants in the Northeast Cape Fear River es
tuary~ th~ U.S. Army Corps t1f Engineers (1976) discussed 
sedimentation and related aspects of hydrology in the 
lower Cape Fe:.tr Ri\·cr estuary. These and other sources 
of information are l!cknowledged in the text where appro
priate. 

THE CAPE FEAR RIVER ESTUARY 

The Haw and Deep Rivers. two major tributaries of 
the Cape Fear River. originate in the Piedmont Province 
and Dow southeast, joining at Moncure, to form the Cape 
Fear River (pl. 1). From Moncure, the Cape Fear River 
flows southeast through the Coastal Plain to its' mouth 
ncar Southport. The Cape Fear River drains a larger part 
of North Carolina than any other t:iver; the drainage. area 
at the mouth is 9.140 mf2, all of which is in North 
Carolina. Of this. the Deep River accounts for 1,422 ·mi2 

and the Haw River accounts for 1,705 mi2• Other major 
tributaries include the Black River (I ,563 mi2

) and the 
Northeast Cape Fear Ri\·er ( 1,740 mi2). 

Prior to the construction of Lock 1 about 37 miles 
upstream from Wilmington, river stage was affected by 
ocean tides possibly as far as 50 to 75 miles upstream 
from Wilmington. The construction of Lock I, eliminated 
the effect of ocean tides above this point ·and this lock, 
therefore, marks the upstream limit of tide effect at the 
present time. The total length of 'the estuary from its 
mouth to Lock I is about 65 miles. · 

The lower part of the estuary, beginning about three 
. miles below Wilmington. averages abOut' a mile 'in width 
and contains numerous Scattered islands and a few. tidal 
flats. It resembles an elongated bay only a few feet deep 

. except along the ship channel which has been dredged and : 
maintained in this reach to depths of 32-40 feet and \ 
wi_dths or 300-500 feet. By comparison, the channel ! 
above Wilmington is narrow, with depths ranging from 20.: 
to 60 ~eet. Tidal currents in the upper reach, p·anicu1arly l 

near the lower end are srrong and velocities may exceed ~ 
3 ftls. ··• 
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Flow 

Flow in the Cape Fear River e~tuary is strongly tide
~ffected. Except during periods of high freshwater inflow. 
regular reversals of now occur With each ude. During 
periods of higher-than-average freshwater mllow, outflow 
at some or all locations in the estuary may be high enough 
to overwhelm incoming flood tides, resulting in periods 
when no flow reversal occurs. Because the freshwater in
flow is such an important component of flow in the es
tuary, it will be discussed at length before. further consid
ering tide-affected flow. 

Freshwater Inflow 

The average discharge at the mouth of the Cape 
Fear River estuary is about 11,000 ft3/s. Because of the 
difficulty of accurately measuring flows in the estuary 
portion of the river, values for discharges -~ere arrived at 
by summation of flows for gaged areas within the basin 
and estimates of flows for ungaged areas. 

The major part of the freshwater inflow is measured 
at the stream-gaging stations shown on plate I. The sra
tions closest to the escuary gage the runoff from 6,660 mi2 

or 73 percent of the total 9,140 mi2 of drainage area above 
the mouth of the estuary. The three stations of greatest im

ponance are the most downstream stations. on the Cape 
Fear, Black, and Nonheast Cape Fear Rivers. The runoff 
from 6,500 mi2 of the Piedmont and the inner pan of the 
Coastal Plain is measured at the three stations listed 
below: 

Numbrr Name 
02t05769 Cape Fear Ri\·cr ar Lock I near 

Kelly 
02106.500 Black River near Tomahawk 
02108000 Northeasl Cape Fear River near 

Chinquapin 

Drai•wr:t art'a 
S.220rni: 

These stations will be referred to as Lock I, Tomahawk, 
and Chinquapin, individually, and collectively as index 
gages. 

The largest ungaged areas are in the lower part of 
the Coastal Plain, the area adjacent to the estuary itself. 
Most of the runoff from the total area of 2,640 mi2 below 
the index stations is ~:~ngaged. Howeve~. a relationship be
tween the runoff from this ungaged area and the combined 
runoff at the Tomahawk and Chinquapin stations was es
tablished by obtaining periodic base flow measurements at 
sites in the ungaged areas and relating these on a per 
square mile basis to concun·ent discharges at Tomahawk 
and Chinquapin (fig. 2.1 ). These two stations were used 
in the relation because they drain only areas in the Coastal 
Plain. The net outflow from the estuary is the sum of dis-

20 Hydrolo~:yoi ht.ljor E~tu.tri1~s .1nd Sound> of North C.trolin.l 

charges for the three index stations plus that contri 
by the ungaged area, which can be estimated from 1 
2. I. 

Because steady-flow conditions rarely 1 

throughout the Cape Fear River basin, Jag-time correc 
must be applied 10 streamnow records at the various 1 
in order to arrive at an estimate of freshwater ou1 
from the estuary at a given time. Lag times, comr 
from theories of wave celerity and rounded to the ne 
whole day, arc 2 days from Tomahawk to the mout 
the Black River and 3 days from Chinquapin to the m 
of the Northeast Cape Fear River. 

Combining all flow components, the following 
pirical equation was de\·eloped for estimating fresh" 
outflow ( Q,) from the estuary, 

where 

Q, = total outflow from the estuary. 
Q1 = discharge at Lock I at day of Q,, 
Q:! = discharge ar Tomahawk two days prior 

Q,, 
Q3 = discharge at Chinquapin three days prior 

Q, and 
Q4 = runoff obtained from figure 2.1 U$ing 

Q2 + QJ. 

Equation 2.1 was used to calculate average 7-day m 
flows. The 7-day period was chosen because it was lo1 
enough to dampen the effects of minor. localized vari 
tions in the paltern of basin runoff and short enough to I 
a sensitive parameter for relating inflow to the position • 
the saltwater front. 

Insofar as water supply, sewage dilution, and sal 
water encroachment in the Cape Fear River are conccmc< 
the most critical flow periods are usually those of su: 
rained low flow. Figure 2.2 shows the average recurrenr 
interval, in years. at which .various average 7-day min 
mum flows may be expected to occur. These values we1 
generated by combining estimated annual 7-day minimu1 
flows for the various flow components of equation 2.1. 
is interesting to note that if releases from the B. Ever" 
Jordan Reservoir {pl. I} are controlled according to t1 
current operating schedule •. then the minimum flow of t1 
Cape Fear River at Lillington is expected to be no lc 
than 600 ft3/s. Based on this. the minimum discharge 
the mouth. near Southport, might be about 800 fr 3/s, em· 
pared with an estimated 300 ft3/s without the reservoir I; 
the 7-day, 100-year minintunt net discharge near Soul; 
pmt. 
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QFigure 2.1. Concurrent discharge relation for estimating runoff from the ungaged drainage area between the index stations 
• ! and the mouth of the Cape Fear River estuary. (Modified from Wilder and Hubbard, 1%8.) 

@ ;e-aff<eted Ffow cha<ge on nood dde was 6,690 ro'ts upstream .. 1915 
':tk. ~ hours. The average flow over the tidal cycle was 6.240 
-~)~'!Flow of the Cape Fear River estuary is strongly in- . f!:l/s downstream at the· Phoenix gage. This \'alue appears 

llu~nced by ocean tides. The U.S. Geological Survey op- reasonable compared with the estimated freshwater flow at 
.... rated a tidal discharge gaging station ncar Phoenix (sta. Phoenix for March 8 of about 6,500 ft:l/s. From this infor-
~~107570) from April 1966 through March 1969. (See mation, it appears that little or no upstream flow should 

.rg. 2.3.) The purpose of this station was to develop infor- occur near Phoenix whenever the freshwater inflow ex-
llll!!tation on tide-affected flows for· the estuary which could ceeds about 13,000 ft·1/s. Downstream from Phoenix. the 

iP.rpve useful, for example,. in better understanding the tidal component of flow would be larger and a corres-

ll
~~vement and dispersion characteristics of water sub- pondi~gly larger freshwater inflow would be reqired to 

~ces discharged to the river or in better understanding prevent flow reversal. Upstream. the tidal component 
~~~mechanics of sedirnent transport and deposition. Vol- would be less and the freshwater inflow required to pre-
.!i~m~ of water flowing upstream and downstream on each vent reversal would be less also. 
A~ phase were published in the annual data reports of Two other facts from figure 2.4 are worth noting. 
ll!ft;~_-. U.S. Geological Survey. Calibration measurements First, times of high and low tides do not.occur simultane-

,r···" .... 
-~r; made over full or nearly full tidal cycles on three oc- ously with times of high and low slack water. Rather,· 
...... ,!ons-May 11-12, 1966, March 8, 1967. and July 27. slack water occurs from one-half to one-and-a-half hours· 

.'i.~!·· · later than high and low tides. Second, the duration of 
' · -~:-Partial results of the March 8, 1967, series of mea- downstream flow is about 8 hours: the duration of up

stream flow is less than 4 hours. These durations are more 
~'!~. was made under fairly typical tide-affected flow and less than the expected 6.21 hour duration of a tidal 

: I!~itions and provided, with other infom1ation, a means phase unaffected by freshwater inflow. As freshwater in-
- ~to ~culate the minimum freshwater inflow required to flow increases, the dumtion of downstream flow also in-

l
~~nt flow reversals in the vicinity· of Phoenix. creases. 
• 'f.~ Figure 2.4 ·shows that the maximum measured dis- Figure 2.5 shows typical variations of velocity with 
j~_on·March 8, 1967, was 15.400 ft3/s downstream at depth in the Cape Fear River. This particular profile \vas· 

II 
... ~~:~hours on ebb tide. By contrast, the maximum dis- taken at the Atlantic Coast Line Railroad Bridge at 
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,;~: Figure 2.3. Cape Fear R_iver estuary upstream from Wilmington. SOUTHERN WOOD PIEDMONT CO. 
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r ts. Heating of the estuary water from power-plant op
~~ons and industrial-cooling operations may be a s_ignifi
~ _problem along some reaches. If not for contamina
\. ·the water, where fresh, would be suitable for most 

1-;h._..ustrial, domestic, and agricultural uses. 
~ ~ . 

·r.'#<·' .. 

l
i~·:: 

: .. _ .. 
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' 

WILMINGTON, NC 
NCD 058 517 467 

Superimposed on difficulties in freshwater use due 
to contamination are difficulties due to saltwater intrusion~ ~ · 
which may at times affect water .quality as far as 20 mile~ .l 
upstream from Wilmington. Details of saltwater intrusion 
in the estuary are given later. 
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figure 2.4. Stage and discharge of the Cape Fear River estuary near Phoenix on March 8, 19&7. 
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of velocity with depth of the Cape fear 
avassa on May 13, 1966 (at meter station 

urs). 

Sediment 

The Geological Survey has made suspended-sedi
ment determinations from monthly samples collected at 
Lock I nea~ Kelly (station number 02105769 on pl. l) 
since January 1973. The average suspended-sediment load 
there is about 920 tons/day or 336,000 tons/year. Particle
size an~lyses (Simmons, 1976) show that over 90 percent 
of this material is of silt or clay size (.062 mm or less). 
The fate of this sediment has not been. completely studied, 
but it is known that some is deposited in the estuary. The 
U.S. Army Corps of Engineers ~stimates that. 'in order to 
maintain navigation facilities at the Military Ocean Termi
nal at Sunny Point (MOTSU), about 18 miles downstream 
from Wilmington, 2,238,000 c9-bic yards, or about 3.5 
million tons. of sediment must be removed annually at a 
cost of $2,169,000 (U.S. Army Corps of Engineers, 
1976, p. 4). This gives some idea of the economic impact 
of sedimentation in the estuary. 

Note, from the above discussion. that the amount of 
material removed from the estuary through dredging far 
exceeds _the amount entering by way of Lock 1. Addi
tional fluvial sediment entering the estuary from the 
Nonheast Cape Fear River and other subbasins probably 
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docs not exceed 35,000 tons/year. Therefore, the primary 
source of the new shoaling in the Sunny Point area could 
not be new fluvial sediment, but must be derived from 
within the estuarine reach or elsewhere-from slumping 
along the channel, from shore erosion, from old spoil 
areas, or possibly from sediment derived from the ocean. 

Salinity 

Variations in ·Time and Space 

The Cape Fear River may be classified under some 
flow conditions as a partially mixed estuary. That is, tur
bulence is sufficient to prevent formation of a distinct salt
water wedge or tongue, yet there remains a definite salin
ity gradient with depth. This is illustrated in figure 2.6, 
which shows typical longitudinal variations in chloride 
concentrations of the Cape Fear River at a high slack 

. · water on November 1, 1967. The gradient is accounted 
for by the density differences between freshwater and salt
water. The less dense freshwater tends to flow on top of 

• ~he heavier saltwater. These density differences are also 
responsible for upstream density currents which may· occur 
along the channel bottom. These have been observed at 
and near the Military Ocean Temtinal at Sunny Point 
where a predominant upstream or flood flow exists at 
times in the lower portions of the river water column 
(U.S. Army Corps of Engineers, 1976, p. 2). 

A different view indicative of.sahnity stratification 
is shown in figure 2. 7. which is a cross section showing 
chloride concentrations of the Cape Fear River estuary 1.5 

-..., .., ... 

10 

EXPLANATION 

1----+-=== 3000- Chloride concenlrotions 111 
milligrams per liler. 
Verllcol score greolly 
uoggeroted 

miles upstream from Market Street, Wilmington. on Ju 
,5, J 962. The top-to-bottom differences arc very markc 

' The surface concentration of 150 mg/L of chloride is cql 
valent to less than one percent seawater while the botto 
concentration of 3,000 mg/L or greater is at least 16 pc 
cent that of seawater. 

The salinity of the estuary is in a state of conl'ta 
flux. Saline water moves in and out of the Cape Fear c 
tuary regularly in response to tidal action, freshwater i 
flow, winds, and a number of other, less significant, fa 
tors. However, it has been found, at least for the part . 
the estuary above Wilmington, that the relative positio1 

of the various lines of equal chloride concentration a 
fairly constant. In other words, if we know the river mi 
position of 300 mg/L of chloride, then the position of 2( 
or I ,000 or 3,000 mg/L of chloride may be predicted wi 
a fair degree of accuracy, provided that the locations a 
somewhere above Wilmington. This relation is shown · 
figure 2.8. The values given are for the channel bottom 
high slack· water. Values at the surface would be som. 
what less . 

The maximum upstream movement of saltwater i 
the Cape Fear River estuary probably occurred during tt 
passage of Hurricane Hazel on October 15, 1954. The C) 

of the hurricane moved inland near the South Carolir 
border and proceeded in a northerly direction along a pat 
that crossed the upper end of the estuary. The cour 
terclockwise circulation of winds around the hurricane C) 

produced strong winds from the southeast which raise 
tides to the highest level ever recorded at Wilmingtor 
The high tide measured at the National Ocean Survey" 

MILES UPSTREAM FROM MARKET STREET, WILMINGTON 

Figure 2.6. longitudinal variations in chloride concentrations of the Cape Fear River estuary at high-slack water, Novembe 
1,1967. (From Wilder and Hubbard, 1968.) (Refer to fig. 2.3 for locations.) 

26 Hydrology of Major Estuaries and Sounds of North Carolina 



J 
stant, probabilities may be determined with reasonable ~e

li curacy. For example, using figure 2.11 and assuming that 
Jj the maximum tide will be 4.0 feet above mean low water 

' 

during the period of annual minimum flow, it may be that 
~ncroachment to a point I 0 miles above Wilmington will 
7=cur when the 7-day average outflow is about 820 ft3/s, 
and we estimate from figure 2.2 that such a flow condition 

• will recur on an average of 3.8 years. 
fJ It is apparent, from figure 2.11 that saltwater en-
q croachment will not be a problem as far upstream as 15 
I miles above Wilmington: near the mouth of the Black * River, without the simultaneous occurrence of both an ex-
.. ceptionally high tide and an exceptionally low inflow. 
r Another important factor that will affect the extreme 

• annual position of the saltwater front is the B. Everett Jor-
~ dan Reservoir. The operating scheme for this reservoir 

-

provides for a minimum flow of 600 ft3/s in the Cape Fear 
River at Lillington. This n;servoir release, plus the mini
mum inflow that may be expected to occur about once in 

, . :. 100 years, on average, between Lillington and the mouth, 
1,-.::j.: ~il.l produce about 800 ft3/s of outflow from the estuary. 

CHINOUAI'IN 
It N 

-~~·ThiS augmented flow sh01 · 
:iif.~·inaximum extent of saltwate• SOUTHERN WOOD PIEDMONI: CO. • .;~t · WILMINGTON, NC 
-~f./' . NCD 058 517 467 
·~)·~·.. EXPLANL.:'ION 

:(:i~\~HE NORTHEAST CAPE FEAR 12~~;~~-q·o~·~; stotoon 

elflVER ESTUARY ,. '"" ,,.,,,, """" 

The Northeast Cape Fear River (see pl. I and fig. 
12) originates in Wayne County., flows south through 

t."<"'•f:.~·u.,lin, Pender, and New Hanover Counties, and at \Vii
flows into the Cape Fear River. which empties 

~he ocean about 30 miles south of Wilmington. The 
,t.E>-~liJU:tl area drained is I, 740 mi2

• The entire basin lies with-
the Coastal Plain and stream gradients average less than 

f foot per mile. The two largest tributaries are 
Creek ·and Holly Shelter Creek. Much of the 

"2.~:~:~~;·:;-·" stem of the Northeast Cape Fear River and most of 
tributaries are typical black-water, swamp-dminage 

, with imperceptible ·nows, sand-detritus bottoms. 
low turbidity. Tide effects in the Northea.st Cape Fear 

extend upstream almost 50 miles from the mouth, 
Holly Shelter Creek. Thus, the river may be con
an estuary in that 50-mile reach. Many of the 

entering the Northeast Cape Fear River in its 
are also affected by tides. 

The lower 2.5 miles of the Northeast Cape· Fear 
estuary has been dredged and ·a navigation channel 

deep and 300 feet wide is maintained. Upstream· 
to a point 48 miles above the mouth, the river 

~as~·ct•·~n·r1 to a depth of 6 feet in 1896; upstream from 
to 56 miles above the mouth, the river was cleared 

;depth of 3 feet. 

0 5 10 MILES 
1--~--'-..----,-J 

0 5 IC 15 KM 

Figure 2.12. Northeast Cape Fear River estuary. 

Several industries use the Northeast Cape Fear River 
and its tributaries both ns a source of process water and 
a!! a co)Jveyor of industrial wastes. The upper reaches of 
the Northeast Cape Fear River are used for recreation, 
primarily boating and fishing. 

Freshwater Inflow 

The average net outflow of the .Nonheast Cape Fear 
River estuary is.about 2,120 ft3/s. Of greater interest than 
average flow, however_, are low flows, because pollution 
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and saltwater intrusion problems arc greatest during low 
flows. In the Northeast Cape Fear River, an attempt toes· 
timate low flows at the mouth by simple extrapolation of 
the mca~ured low flow at Chinquapin, based on drainage· 
area ratios. will lead to erroneously high results.- This is 
because, during low-flow periods, the upper part of the 
basin contributes a proportionately higher percentage of 
flow than does the lower part of the basin. For this 
reason, a relation was developed by Hubbard and Stamper 
(1972, p. E21) relating the low flow at Chinquapin to the 
flow at the mouth. The relationship, shown in figure 2.13, 
provides a reliable approximation of total freshwater flow 
out of the Northeast Cape Fear River only during stable 
low-flow recessions, when flow at Chinquapin is lessthan 
360 ft3/s. Therefore, the relationship should not be ex
tended beyond the limits shown. 

f 
r 
! 

10 100 
FlO• AT CHtNOUAPIN, IN CUSIC r((T PER SECOPID 

J . 
-! 

IOOC 

Figure 2.13. Relation between flow measured at Nprtheast 
Cape Fear River at Chinquapin and net outflow from the 
Northeast Cape Fear River estuary at the mouth. (Adapted 
from Hubbard and Stamper, 1972.) 

Another important aspect of low flows is frequency 
of recurrence. Figure ·2.14 shows tow-flow frequency 
curves of net outflow from Hubbard and Stamper (J 972). 
These curves may be used to estimate the frequency of re
currence- of various annual minimum consecutive-day av
erage outflows. For example, a minimum annual ·?-con
secutive-day average inflow of about 15 ft3/s or less is ex
pected to have an average recurrence interval of about 10 

32 Hydrology of M.1jor E~tu.1ries .tnd Sounds of North Carolina 

years. The flow relations presenred in this section o·r t 
report c~tn be used. as discussed later, to develop relatic 
showing the frequency of recurrence of saltwater intrusi· 
in the Northeast Cape Fear River estuary. 

Tide-affected Flow 

Tide range's in the Northeast Cape Fear River e: 
tuary vary considerably depending on distance upstrea1 

from the mouth at Wi!mington. At the General Electri 
plant, 6.4 miles upstream from the mouth, mean tid 
range is about 3.4 feet; near Castle Hayne, 23 miles up 
stream from the mouth, they average about 1.7 feet; nea 
the mouth of Holly Shelter Creek, 50 miles upstream fron 
the mouth, there are no lunar tides. 

Flow due to tides is the dominant flow componen 
in the lower reaches of the Northeast Cape Fear estuary 
Strong flow reversals occur near the mouth with each tida 
cycle. Here, river velocities due to tides average about 1-
1.5 ftls. and seldom exceed 2 ftls. Although no specifi. 
information is available on velocities due to tides in th. 
upper reaches of the Northeast Cape Fear River estuary 
they would become insignificant near river mile 50 . 

The average freshwater inflow to the estuary _i: 
about 2, I 00 ft3/s. At this rate, average velocities near th. 
mouth due to freshwater inflow alone are only about O.Ol 
ftls. or 5 to 8 percent of the average velocities attributabl( 
to tides. 

The U.S. Geological Survey made a continuou: 
measurement of tide-affected discharge during one com 
plete tidal cycle. 6.4 miles upstream from the mouth c• 
the Northeast Cape Fear estuary, on October 23, 1969 
The results of the measurement are shown in figure 2.15 
The maximum discharge measured on October 23 wa: 
22,250 ft3/s. This occurred during flood tide at 193' 
hours. The maximum discharge measured on ebb tide wa· 
18,080 ft3/s at 1400 hours. These values are much large: 
than the estimated 420 ft3/s of freshwater inflow for tha 
day. During ebb tide, a total of 315 million cubic feet o 
water flowed past the measuring section. Of this amount 
only about II million cubic feet could be accounted for b) 
freshwater inflow to the estuary. This represents about . 
percent of the-total flow volume. · 

Obviously, tides are the dominant short-term flO\' 
component near the mouth of the Northeast Cape Fea 
River estuary. A freshwater inflow of about· 23,000 ft3/s 
almost 11 times the average, would have _been required lt 

prevent flow reversals during the October 23 measure 
ments, and flows as large or larger than 23,000 ft3/s occu 
only about 0.02 percent of the time. Further upstream. th1 
influence of tides on flow is less and becomes negligiblt 
about 50 miles upstream. 

As in the case of the Cape Fear River estuary, time. 
of high and low tides in the N(lrtheast Cape Fear River c!. 
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gure 2.14. Low-flow frequency curves for the Northeast Cape Fear River estuary. (Adapted from Hubbard and Stamper, 

r·> 

yY do not coincide with times of slack water, as shown 
figure 2.15. During the October 23 measurement, slack 
t.er occurred more than an hour after high and low 
rs. 

· Detailed· vertical velocity profiles are not available 
· ~e Northeast Cape Fear River estuary. However, 
e~ on some velocity observations made during the Oc
~( 23 measurement, profiles would be similar to those 
e~ed during measurements of the Cape Fe.U: River es-
"y', shown earlier in figure 2.5. · 
· 'During October 1969, a study of the movement and 

• 

rt of dye in the Northeast Cape Fear River estuary 
by the U.S. Geological Survey. The results of 

Stlluy are contained in the 1972 report by Hubbard , 

and Stamper. Figure 2.16, taken from that report, shows 
average flushing times for a solute injected into the es
tuary about 6.5 miles upstream from the mouth. When a 
solute (or pollutant) is injected as a slug,· it travels up
stream and downstream with flood and ebb flows. As it 
does so, it spreads out and becomes diluted, forming a 
cloud of the solute. In addition to the upstream-down
stream movement of the cloud due to tidal flows, there is 
a n~t downstream movement of the cloud due to freshwa
ter inflow. This cloud has a center of mass and it is the 
flushing time of the center of mass·to which figure 2.16 
refers. For example, referring to figure· 2.16, if the out
flow is 200 ft3/s, it would take 30 days for the center of 
mass 10 reach lhc mouth from 6.5 miles upstream. At this 
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01/HLO'", IN CUBIC r[£1 P(R S(CONO 

.igure 2. 16. Average flushing time for a solute injected into 
the Northeast Cape Fear River estuary about 6.5 miles up· 

lll
tream from the mouth. (From Hubbard and Stamp~r. 
972.) 

rime, one-half of the solute would already have passed the 
~outh and one-half wo.uld not .yet have reached the 

.. ~outh. The results of thts analysts can be extended up-' 

•

. •· 'Ull and downstream for different injection points by 
g cross-sectional areas and average freshwater in

;:~'"'·"'S. Then, mean velocities for a given reach may be de
-~~el :~ed by the equation: 

--~· 
:-~; 

.. h ... , 
.. "'l.-··~· 
~t· 

II 
~ 

V== 
Q (2.2) 
A 

V = mean velocity, in feet per second 
through the subreach 

Q == freshwater inflow, in cubic feet per 
second 

A = area, in square feet 4. 
,

;QR:iding the length of each subreach by the mean. vel
es gives net traveltimes, which are based on freshwa
~flow, disregarding tidal effects. 
;;~Hubbard and Stamper ( 1972) also give maximum 

-~¥ntration buildups at various river cross sections due 
lil!!ll~ous constant injection rates of a solute 6.5 miles up-
~a;n from the mouth. They found that the dye cloud dis:. 

I upstream and downstream several miles from the 
on point but that maximum solute concentration· 
P was only 0.3 miles below the injection point. Jt 

lii"S"l'.~~ult to extrapolate their results upstream or down-

~t .. ) 
~~_,;.~~-•r .. ~ . . ..... , 

stream for other injection points in the Northeast Cape 
Fear River estuary, but maximum concentration buildups 
would be expected near the injection points. 

Water Quality 

Summaries of the chemical quality of water at three 
key sites in the Northeast Cape Fear River basin are given 
in table 2.2, including observed ranges and average values 
of major chemical constituents. Iron concentrations some
times exceed the 0.3 mg/L concentration limits recom
mended by the U.S. Environmental Protection Agency 
(19761 (1977) for public water supplies. The same is true 
for color. which often exceeds the upper limit of 75 color 
units recommended by the Environmental Protection 
Agency ( 1976) [ 1977]. The color of the Northeast Cape 
Fear Ri,·er is derived primarily from decaying vegetation 
and the leaching of humic acids in swamp areas. 

Sediment 

The sediment-carrying capacity of the Northeast 
Cape Fear River and its tributaries is low due to low 
stream gradients. Most of the sediment that is carried is 
of clay or silt size (less than 0.062 mm). Based on flow 
and sediment measurements made at Northeast Cape Fear 
River at Chinquapin and Rockfish Creek. near Wallace, 
the average annual sediment inflow to the estuary· is prob
ably no more than about 15.000 tons (20,000 cubic 
yards). This amount is less than one-third of the estimated 
66,000 cubic yards of sediment that the U.S. Army Corps 
of Engineers removes on an average annual basis from the 
Northeast Cape Fear River estuary to maintain navigation. 

Obviously, the amount of sediment from upstream 
sources is not enough to account for the· amount· of 
maintenance dredging that is done in the estuary: The 
question then arises, what is the source of the sediment 
that forms shoals in the navigation channel and harbor fa
cilities in the Northeast Cape Fear River estuary? This 
question can be answered only speculatively because little 
work has been done to determine the exact sources. Prob
ably only a part of the estimated 20,000 cubic yards of 
sediment that is ·earned into the estuary by freshwater in
fl9w actually settles in the estuarine zone. Likely, a large 
proportion of it is carried out into the Cape Fear River es
tuary. However, sediment that is deposited from upstream 
sources would tend to settle in the deeper dredged areas. 

A second possibility is that some shoaling materials . 
may be tr.msported upstream from the Cape Fear River. 
This could occur whenever the Northeast Cape Fear es

ruary is in a partially mixed or stratified state. Then. net 
upstream now might prevail ncar the bottom. The mini-
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mixing ratio needed to produce partially mixed con-

dons is about 0.5. {Refer to discussion on estuarine 
in the sec lion on "General Hydrology.") Based on 

of tide-affected flow in the estuary, the 
freshwater innow needed to produce partially 

conditions (and, hence net upstream velocities neur 
the channel bottom) would be about 6,500 ft~/s. Although 

inflows of this mltgnitude or greater occur less 
5 percent of the time, it is possible chat significant 

upstream migration of shoaling materials occurs due co 
phenomenon. . 

The third and possibly the major source of shoaling 
is within the estuarine reach itself. These 

could include materials eroded from the shores, 
resuspended from the channel bottom and moved 

~J tidal action to the shoaling areas. and slumping of ma
terials adjacent to the navigation channel. 

in Time and Space 

With respect to salinity, the Northeast Cape Fear 
River estuary may be classified :ss a well mixed estuary. 

most of the time. at least. This has been verified by 
specific conducrance surveys, one of which is 

~ummarized in figure 2.17. This figure shows lines of 
specific conductance ~1long a channel profile of the 

Cape Fear River estuary. based on data col
:} November 9, 1966. There was very lillie differ
·~ that day between surface and bottom specilic con

in most of the reach portrayed here. The mixing 
was estimated to be about 0.06 for that day. which 

very close to the arbitrary upper limit of 0.05 for a well 
estuary. Although no extensiv~ specific conduc

data were collected within any cross section on that 
~Y. it is not likely that any significant specific conduc

differences existed within cross sections. 

WATER 

~ <:::, 
~ <;;::, 
~ <:::, ,.., ~' 
...... ...... 

Historically, the maximum observed upstream intru
sion of saline water into the Northeast Cape Fear estuarv 
m:currcd during Hurricane Hazel on October IS, 1954, 
when c.:hloride concentrations reached I ,450 mg/L at Cas
tle Hayne. Based on this and information in figure 2.18 
(discussed later), the saltwater front could have been 2 or 
3 miles upstream from Castle Hayne on that date. 

The very extreme saltwater encroachment which 
took place due to Hurricane Hazel was in addition to the 
extreme encroachment which had already taken place due 
to record low river flows immediately preceding the hur
ricane. At Chinquapin, for example, the discharge aver
aged only 5.3 ft~is on October J0-11, 1954, the aU-time 
low for the 37-year period of record. On October 9 and 
10, 1954, chloride concentrations were already about 500 
mg/L at Castle Hayne. the greatest salinity intru~ion of re
cord, up to that time. The recurrence interval of two such 
rare events occurring in succession is not known, but it 
may be reckoned in centuries. 

The maximum seaward movement of the saltwater 
front occurs during times of high freshwater infiow, usu~ 
ally in the spring. At such times, the front may be dis
placed out of the Northeast Cape Fear River estuary al
together, leaving the estuary completely fresh for a short 
period. 

It is not economically feasible on a routine basis to 
survey the entire river to locate the saltwater front. How
ever. based on previous salinity surveys. a type· curve has 
been developed fur the Northeast Cape Fear River estuary 
which may be used to estimate the spccilic conductance at 
any point in the csruary, if the specific conductance is 
known at only one point (lig. 2.18). As an example of the 
use of this type curve, suppose that the specilic conduc
tance near the channel bottom at a high slack water is 
6,000 J,J.rnhos at Cowpen Landing, 11.2 miles upstream 
from the U.S. Highway 17 .bridge in Wilmington, (U.S. 
Highway 17 bridge is about 0.85 miles upstream from the 
mouth of the estuary) and we want to know the location 

SURFACE 

~ 
~ ~ <:::, 
<:::, ~ ~ 

~ ~ It) ...... 

CHANNEL BOTTOM 

4 5 6 7 8 9 10 II 12 13 14 15 

RIVER Ml LES UPSTREAM FROM U.S. 17 BRIDGE AT WILMINGTON 

-~2}.11. Longitudinal variations in specific conductance of the Norlheasl Cape F(•M River estuary on November 9, 1%&. 
~·( evariable and should not bt• ini~rred from the sketch. 
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B&V WASTE SCIENCE AND TECHNOLOGY CORP • 

TELEPHONE MEMORANDUM 

US EPA Region IV 
Old ATC Refinery 
Cape Fear River Flow Rate 

To: 
Company: 
Phone No.: 

Recorded by: 

Rufus Allen 
U. S. Geological Summary 
919/571-4000 

Scotti Thomas 

BVWST Project 52014.100 
BVWST File 

April 29, 1993 
10:05 a.m. 

I contacted the USGS to find out the flow rate of the Cape Fear River 
at Wilmington. Mr. Allen informed me that the nearest gaging station 
to Wilmington is located at river mile 67 at Lock 1. He said the Cape 
Fear River is tidally influenced at Wilmington • 

Ref. 34 
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rENCE MARKS 

DESCRIPTION OF LOCATION 

!''' headwall of Burnett Boulevard culvert between Front Street and 

~ -·~of Barnards Creek culvert under U.S. Route 421. 

ler,~rd on River Road bridge over Barnards Creek. 

' 

I 
~I 

I fl 
I 

~~I 
·~/ r7 
P7 

i 
I 

-I 

·-----·---

ZONEC 

ZONE·c 

' '\ 
' 

·~:------------.. 

-~------------------~ 

·ro determine il flood imur~nce b ;~v~il~blc in this cornmun!ty, 
c.:ontdCI your in~ur~nc.:c ;,gent, or .:~II the National Flood lnsur~nce 
PrCJgrdm, at (800)638-6620. 
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APPROXIMATE SCALE 

10EEk3::::IE3?::::EF3:=0~======;;jt01oo FEET 

... ....:....,,.. ·· • • t. • . :. ~ • '.- ~.· ...,, ... . - ~ . . ... 
~'f---~";.,t 'I' • • "~----~ ~: 
-5.~--*i:-'f.. .• . . .~~ 

~ NATIONAL FLOOD INSURANCE PROGRAM 1 

11111111111111111 
FIRM 
·FLOOD INSURANCE RATE MAP 

CITY OF 

WIL1\1IN GTON, 
NORTH CAROLINA 
NEW HANOVER COUNTY 

PANEl 10 OF 10 

COMMUNITY-PANEL NUMB"ER 
370171 0010 B 

..... MAP REVISED: 
APRil 2, 1986 

Federal Emergency Management Agency 
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BLACK & VEATCH Waste Science, Inc . 

TELEPHONE MEMORANDUM 

U.S. EPA 
Old ATC Refinery 
Flow Rate for the 
Cape Fear River 

To: 
Company: 
Phone No.: 

Dan Emerson 
U.S. Army Corps of Engineers 
(910} 251-4761 

Recorded by: Kem Reliford 

BVWS Project 52013.310 
BVWS File SA 

May 5, 1995 
11:35 am 

Dan Emerson compiled flow rate data from the 1982 to i992 10-year period 
for the Cape Fear River. The average annual flow rate represented by · 
the 10-year data for the Cape Fear River is 5,247 cubic feet per second . 

Ref. 36 
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Wetland Delineation 

SFP examined National Wetland Inventory 7-: 
quadrangle maps (included in Figure 3) to determine the ; 
total wetland frontage along those sections of the Cape 
the Brunswick River ~nd the Northeast Cape Fear River 
within 15 water miles· of the site. Total mapped fr 
CERCLA-recognized wetlands (e.g., Palustrine Emergent, 
Forested, Palustrine Scrub-shrub, etc.) were·measured' 
various-river segments and their tributaries which unc 
flow-reversal (see Ref. 8). The breakdown of frontage i: 
as follows: 

On-site drainage ditch 
and Greenfield Creek: 0.45 mile 

Cape Fear River (CFR) 1.."0 mile 
from Creek to NE CFR: 

NE Cape Fear River: 42.8 miles 

Upper Cape Fear River.: 34.4 miles 

Brunswick River: 33.7 miles 

Downstream CFR:· 58.2 miles 
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