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EXECUTIVE SUMMARY 

a me& 

AMEC has prepared this Screening Level Ecological Risk Assessment (SLERA) of Cedar Creek 
and the Drainage Ditch adjacent to the former Southern Wood Piedmont (SWP) property in 
Gulf, North Carolina. This SLERA was prepared in accordance with NCDENR (2003) guidance, 
and includes the following key elements: 

• Step 1: Preliminary problem formulation and ecological effects evaluation; and 

• Step 2: Preliminary exposure assessment and risk calculation 

The SLERA expands on the information presented in the Work Plan Memorandum (WPM; 
AMEC, 2006}, dated 7 February 2006, and includes the results of an ecological field survey 

performed from 18 to 20 July 2006. This survey addressed the components for the Checklist for 

Ecological Assessments/Sampling (NCDENR, 2003), which is provided as Appendix A to this 
SLERA. Although not explicitly required by NCDENR (2003), the field data sheets from the 
Rapid Bioassessment Protocol (RBP; USEPA, 1998a) were also completed to facilitate habitat 
assessment of Cedar Creek and the Drainage Ditch. The analytical results from the collections 
of sediment samples (total organic carbon and grain size), which were also collected during this 
field survey, are also reported in this SLERA. The chemical data summary and screening tables 
from NCDENR (2003) are provided in Appendix B and the individual sample results· are 
tabulated in Appendix C. 

E.1 Facility Summary 

The SWP facility was a former wood-preserving plant that treated wood using creosote and 
pentachlorophenol. Figure 1 shows the general site location map of this facility. Historical 
aerial photographs of the facility from 1962, 1979 and 2004 are shown in Appendix A, 
Attachment A3. Operations at this facility ceased in 1980. An on-site Drainage Ditch 
discharges to Cedar Creek, which merges with the Deep River about 1. 75 miles east of the 
property. Cedar Creek is not part of the SWP property, except for a small portion on the 
northern side where the creek serves as the property boundary with the adjoining parcel. 
Historical sampling of the creek has shown evidence of polycyclic aromatic hydrocarbons 
(PAHs), pentachlorophenol, and polychlorinated dibenzo-p-dioxins/polychlorinated 
dibenzofurans (PCDD/Fs) in the near creek soils and sediments. Trace levels of PAHs and 
pentachlorophenol were reported in the historical surface water samples. Based on the current 
understanding of local transport mechanisms, these chemicals likely entered the creek either 
dissolved in the aqueous phase or adsorbed to the particulate phase during historical releases, 
rather than as non-aqueous oil phase. 
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E.2 Site-Specific Ecological Setting 

a me& 

An ecological field survey of the Drainage Ditch and Cedar Creek was performed in July 2006. 
There were areas of standing water, areas of low stream flow between the ponded areas in 
Cedar Creek, and areas of dry streambeds (e.g., Appendix D, Figure D-2, photographs 5 though 
10, 12, and 14). The only discernible flow was observed in the ripple areas between the areas 
of standing water within the creek. To facilitate the assessment of the Drainage Ditch and 
Cedar Creek, the Rapid Bioassessment Protocol (RBP) worksheets were completed. 

It has been reported that the benthic community in Cedar Creek is depauperate due to natural 
conditions (NCDENR, 1999a). The substrate is clayey with some sands and silt, and rock (see 
photographs provided in Appendix D). Suitable substrates are available only on leaf packs and 
fallen limbs. Furthermore, as reported by NCDENR (1999b), the creek tends to have low to 
non-existent flows during drier periods, further reducing the potential for the establishment of a 
significant benthic community. The macroinvertebrates that were observed during the July 2006 
were limited in both number and species (Appendix A, Table A1-6). Macroinvertebrates that 
spend their entire life cycle in aquatic environments, such as amphipods, were absent from 
nearly all sampling locations. Semi-aquatic invertebrates, which spend their larval stages in 
aquatic environments but are aerial as adults (e.g., mayflies), were observed at a number of 
stations. The stations with the largest number and diversity of semi-aquatic invertebrates were 
at stations E2, located near the confluence of Cedar Creek and the Deep River, and E6, 

. (located in the northern tributary of Cedar Creek near the confluence with Cedar Creek 
(Appendix D, Figure D-1 ). 

The RBP total habitat scores were similar across all of the evaluated stations, ranging from 21 
to 34.5. Seven of the eight stations (E1 though E5, E7 and E8) would be categorized as "poor" 
habitats, with the remaining station (E6) was categorized as "poor to fair." 

These factors likely contribute to the absence of a significant fish population in Cedar Creek. 
During the July 2006 field survey fish were not observed within Cedar Creek. The eastern 
mosquitofish, Gambusia affinis, was observed in the Drainage Ditch. Mosquitofish are 
commonly found in ditches and small ponds in the southeastern US, are native to North 
Carolina. 

E.3 Chemical Database 

Analytical data were available for sediments and surface water samples collected as part of 
prior field investigations. The historical datasets were supplemented with sediment samples 
collected for total organic carbon and grain size analyses as part of the ecological field survey in 

July 2006. 
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All sediment samples represented surface samples collected from depths no greater than one 
foot. Sediments were collected from the Drainage Ditch in 1983, 1990, 1995, 2002, and 2006 
(TOC and grain size only). Sediments were collected from the Drainage Ditch in 1983, 1990, 
1995, 1998, 2002, and 2006 (TOC and grain size only). These samples were analyzed for one 
or more of the following parameters: volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), inorganics, PCDD/Fs, TOC ~nd grain size. Sediment samples from both 
the Drainage Ditch and Cedar Creek were also collected in 2004 for toxic characteristic leaching 
procedure (TCLP) analysis. 

Unfiltered surface water samples were collected from Cedar Creek in 1990 and 1995. Many of 
these were co-located with sediment samples. Samples collected in 1990 were analyzed only 
for VOCs and SVOCs. Samples collected in 1995 were analyzed for VOCs, SVOCs, and 
inorganics. There was no standing water in the Drainage Ditch during either of these two prior 
field investigations, so there is no surface water data available from this area. 

E.4 Abiotic Screen 

For the SLERA, the abiotic screen is performed using screening hazard quotients (HOscreen)· 
These are calculated as the ratio of the maximum concentration of each contaminant detected 
in each media (or the maximum sample quantitation limit if the results are all non-detect) and 
the screening benchmark for each chemical. The primary benchmark for comparison is the 
EPA Region IV Ecological Screening Value (ESV}, although alternate values were evaluated 
when an ESV was not available for a given chemical or media. The SLERA screening tables 
were completed and are presented in Appendix B. 

E.4. 1 Sediment Abiotic Screen Results 

The sediment Dioxin-TEO values were screened against the conservative PCDD/F sediment 
criteria from EPA Region IV (2.5 ng/Kg dw), which was derived from benthic toxicity tests. This 
value was used despite the naturally depauperate nature of the benthic community in the 
Drainage Ditch or Cedar Creek, as reported by NCDENR (1999b) and confirmed by the 
ecological survey performed in July 2006. Since the Dioxin-TEO values were greater than the 
conservative sediment screening criteria, Dioxin-TEOs were retained as a COPECs for the 
SLERA. 

All five VOCs reported in the sediment samples were present at a frequency of at least 5%, 
although less than 20 samples were available for this comparison. USEPA Region IV has not 
established sediment screening criteria for VOCs (Appendix Table B-2). Therefore, these five 

VOCs were retained as preliminary COPECs for further assessment as part of ERAGS Step 3. 
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It is likely that the VOCs will not be retained following the ERAGS Step 3 assessment since they 

are transient in the environment. 

Of the 24 SVOCs detected in the sediment samples, 14 had conservative sediment screening 
criteria (Appendix Table B-3). All14 of these SVOCs exceeded the sediment screening criteria 

and were retained as COPECs. The 1 0 remaining SVOCs that lacked sediment screening 
I - . 

criteria were also retained as COPECs for further screening as part of ERAGS Step 3. 
I 

I 
All 17 of the inorganics reported in the sediment samples were detected at a frequency greater 
than 5%. Six of these had conservative ~creening criteria available, and the maximum values 

for four inorganics (arsenic, cobalt, ni6kel, and silver) exceeded their screening values 
. I 

(Appendix Table B-4). Ten of the inorganics (aluminum, barium, beryllium, calcium, cobalt, iron, 

magnesium, manganese, potassium, and vanadium) lacked screening benchmarks and these 

were also retained as COPECs for furthe~ screening as part of ERAGS Step 3. It is likely that 
I 

many of these inorganics will not be retained following the ERAGS Step 3 assessment since 
there was no known or suspected use of i~organics at the former SWP facility. 

I 
E.4.2 Surface Water Abiotic Screen Results 

. I 

Six SVOCs (2-methylphenol, isophorone
1

, pentachlorophenol, naphthalene, pyrene, and total 

PAHs) were positively detected in the unfiltered surface water samples. All of the PAHs were 
I 

detected in a single sample (SW-034-SW}, while pentachlorophenol was detected in two 
I -

samples and a corresponding field duplicate (SW-02, SW-029-SW and SW-129-SW}. 
I -

The maximum detected results for three df the positive SVOC results (isophorone, naphthalene 
I 

and total PAHs) yielded HOscreen values below one based on the chronic ESVs (Appendix Table 
I 

B-6). These were unlabeled in the chemical category column in Table B-6. Two of the SVOCs 
I 

(2-methylphenol and pyrene) lacked ESV
1

values and had no WQC-AL values, and were labeled 
as "category 3" chemicals in the chemical category column in Table B-6. The maximum 
detected pentachlorophenol result (0.15 rrigtL} yielded HOscreen values above one for the US EPA 

Region IV chronic ESV (HOscreen values df 11.5; Appendix Table B-6). Pentachlorophenol was 
the only "category 1" chemical in the cherriical category column in Table B-5. 

I 
USEPA Region IV acute and chronic ESVs were available for only four (aluminum, mercury, 
nickel and zinc) of the 11 inorganics ~etected in either the Cedar Creek background or 

I 
downstream samples. The HOscreen values based on the acute ESVs were all below one, except 
for aluminum (HOscreen of 1. 7}. All of th~ HOscreen values based on the chronic ESVs were all 

also below one, except for aluminum (Hdscreen of 14.9) and mercury (HOscreen of 16.7). 

I 
I 
I 
I 
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a me& 

! 
Based on this assessment, 14 inorganics were retained as preliminary COPECs based upon the 

. I 

SLERA screening. A refined screening 1 will be performed as part of the ERAGS Step 3 
assessment, where alternate screening benchmarks (e.g., National Water Quality Criteria; 
USEPA, 2004), comparison to local backg~ound, identification of essential nutrients, and spatial 

. I 

analysis of results, will be performed that which maY ;significantly reduce the number of 
inorganics retained as COPECs. 

E.5 Strategic Management Decision Point 

The final portion of SLERA Step 2 is the Strategic Management Decision Point (SMDP). 
SMDPs provide an opportunity to fine turie and focus any additional activities to address the 

I 
specific goals of the different steps in the ERAGS process {USEPA, 1997). For example, 
SMDPs provide the opportunity to exit the process where the weight of evidence supports no 
further action. I 

I 
I 
I 

Existing habitat conditions in the Drainage Ditch and Cedar Creek were determined to be poor 
or poor-to-fair, based on application of th~ RBP process during the ecological survey performed 

I 

in July 2006. These results are consistent with the conclusions made during a prior survey of 
Cedar Creek reported by NCDENR (1999b). The naturally depauperate conditions of Cedar 
Creek preclude the development of a robust creek-wide benthic or fish community. 
Mosquitofish, a native fish species in North Carolina often used for mosquito control, was 

I 

observed only in the in the Drainage Ditch near the confluence with Cedar Creek. 
! 
I 

Based on the results of the July 2006 field survey, and review of prior studies performed on both 
I • 

Cedar Creek and the Drainage Ditch (e.g., NCDENR, 1999b) it was concluded that that natural 
low flow conditions of the creek and ditch preclude the development of a robust system-wide 
benthic population or fishery. ConsequeMtly, assessment endpoints based upon direct contact 
of sediments to these receptors would ha~e limited value for risk management decisions. 

The abiotic chemical screen performed as part of the SLERA indicates that the maximum 
chemical concentrations for several organics and inorganics in surface water, and PCDD/Fs, 
some metals, PAHs, and phenolics e~ceeded their sediment screening benchmarks (i.e., 

I 
HOscreen values greater than· one), indicating that there is the potential for adverse ecological 
effects and that there is a the need for /a more thorough assessment. This includes refined 
screening of the COPECs based on alternate benchmarks and site-specific information, and 
additional weight-of-evidence criteria, subh as the ecological condition of the creek and ditch. 
This will be performed in subsequent ste~s of the ERAGS process. 

Based on the results of the SLERA Ste~s 1 and 2, It is recommended to proceed to Step 3, 

Refinement of COPECs and Problem Formulation. As stated earlier the focus of this SLERA 
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I 

was on Steps 1 and 2 of the ERAGS I process, consistent with NCDENR (2003) SLERA 
guidance. Following submission of the current document to NCDENR, an ERAGS Step 3 report 
will be prepared which can then be used by NCDENR to determine the need for the preparation 
of the SERA. I 

I 
i 
i 
I 
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1.0 INTRODUCTION 

a me& 

AMEC has prepared this Screening Level Ecological Risk Assessment (SLERA) of Cedar Creek 

and the Drainage Ditch adjacent to the former Southern Wood Piedmont (SWP) property in 
Gulf, North Carolina. This SLERA was prepared in accordance with North Carolina Department 
of Environment and Natural Resources (NCDENR, 2003) guidance, and includes the following 
key elements: 

• Step 1: Preliminary problem formulation and ecological effects evaluation; and 

• Step 2: Preliminary exposure assessment and risk calculation 

The SLERA ·expands on the information presented in the Work Plan Memorandum (WPM; 

AMEC, 2006), dated 7 February 2006, and includes the results of an ecological field survey 
p~rformed from 18 to 20 July 2006. This survey addressed the components for the Checklist for 

Ecological Assessments/Sampling (NCDENR, 2003), which is provided as Appendix A to this 
SLERA. Although not explicitly required by NCDENR (2003), the field data sheets from the 

Rapid Bioassessment Protocol (RBP; USEPA, 1998a) were also completed to facilitate habitat 
assessment of Cedar Creek and the Drainage Ditch. The analytical results from the collections 
of sediment samples (total organic carbon and grain size), which were also collected during this 
field survey, are also reported in this SLERA. The chemical data summary and screening tables 
from NCDENR (2003) are provided in Appendix B and the individual sample results are 
tabulated in Appendix C. 

Section 2 presents the results of the Step 1 assessment, which includes a summary of the 
ecological setliJ1g, the results from the ecological field survey performed in July 2006, potential 

fate and transport mechanism, potentially complete exposure pathways, and the preliminary 
Conceptual Site Model (CSM). Section 3 presents the results of the Step 2 assessment, which 
includes a summary of the data collected to-date, the abiotic screening, uncertainty and data 
gap assessment, and a summary of the Scientific/Management Decision Point (SMDP). 

Additional supporting documentation is provided in appendices. 

2.0 STEP 1: PRELIMINARY PROBLEM FORMULATION AND ECOLOGICAL EFFECTS 
EVALUATION 

2.1 Ecological Setting 

This section provides information concerning the SWP facility operations history relevant to the 

SLERA, and regional and site-specific ecological conditions. 

Page 1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Screening Level Ecological Risk Assessment 
SWP-Gulf Facility Drainage Ditch and Cedar Creek 
15 June 2007 

2.1.1 Facility Summary 

a me& 

The SWP-Gulf facility (Gulf, North Carolina) was a former wood-preserving plant that treated 
wood using creosote and pentachlorophenol. Figure 1 shows the general site location map of 
this facility. Historical aerial photographs of the facility from 1962, 1979 and 2004 are shown in 
Appendix A, Attachment A3. Operations at this facility ceased in 1980. An on-site Drainage 
Ditch discharges to Cedar Creek which merges with the Deep River about 1. 75 miles east of the 
property. Cedar Creek is not part of the SWP property, except for a small portion on the 
northern side where the creek serves as the property boundary with the adjoining parcel. 
Additional detail concerning the property boundaries and adjoining properties is provided in the 
Remedial Action Plan prepared by Schnabel Engineering and Associates. Historical sampling 
of the creek has shown evidence of polycyclic aromatic hydrocarbons (PAHs), 
pentachlorophenol, and polychlorinated dibenzo-p-dioxins/polychlorinated dibenzofurans 
(PCDD/Fs) in the near creek soils and sediments. Trace levels of PAHs and pentachlorophenol 
were reported in the historical surface water samples. Based on the current understanding of 
local transport mechanisms, these chemicals likely entered the creek either dissolved in the 
aqueous phase or adsorbed to the particulate phase during historical releases, rather than as 
non-aqueous oil phase. The concentrations of several of the PAHs and PCDD/Fs are above 
conservative screening levels for human or ecological receptors in some of the sediment 
samples. The 1999 Revised Expanded Site Inspection (ESI) prepared by NCDENR (1999a) 
concluded that no water supply wells, intakes, or wetlands had been impacted due to site­
related activities. 

2.1.2 Regional Ecological Summary 

Cedar Creek traverses an undeveloped area used for pines grown for timber as well as natural 
pines and hardwood forest. In addition to receiving surface water flow from the Drainage Ditch 
during storm events, the USGS quadrant map shows that there are three northern tributaries 
and one southern tributary to Cedar Creek downstream from the site (see Appendix D, Figure 
D-1 ). Historically clay and coal mining has occurred in the area. Naturally occurring coal seam 
outcrops are also present. Flow in Cedar Creek has been reported to be seasonally 
intermittent, reducing to pools of water between dry streambeds during the summer months 
(NCDENR, 1999b ). Streamflow data for Cedar Creek is not available from the USGS, although 
the hydrologic condition of Cedar Creek reported by NCDENR (1999b) was confirmed during 

the July· 2006 field survey. 

Runoff is the major source of water for the creek due to the poor reported groundwater recharge 
capacity through the surface soils in the upper Cape Fear basin (NCDENR, 1999b ). There is 
also a small man-made pond (about 1,200 ff - 0.03 acre - in area) that is not hydrologically 

connected to Cedar Creek located east of the Drainage Ditch. This pond was created during 
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excavation of soils used as backfill for the southern ponds on site and was not present during 
facility operations (see aerial photographs provided in Appendix A, Attachment A3). 

Natural Heritage Program 

A total of 57 species or groups of organisms were identified in the 11 August 2006 update of the 
North Carolina National Heritage Program for the Chatham County area. These include one 
animal assemblage (colonial wading bird colony), 14 invertebrate species, one natural 
community (Piedmont longleaf pine forest), 14 vascular plants, and 10 vertebrate animals 
(Appendix A, Table A2-1 ). This compilation differs slightly from the compilation provided in the 
WPM {AMEC, 2006) since a more recent update of the data from the National Heritage Program 
was used. 

2.1.3 Site-Specific Ecological Setting 

Cedar Creek and the Drainage Ditch 

The benthic community in Cedar Creek is depauperate due to natural conditions (NCDENR, 
1999a). The substrate is clayey with some sands and silt, and rock (see photographs provided 
in Appendix D). Favorable substrates are limited to leaf packs and fallen limbs. Furthermore, 
as reported by NCDENR (1999b), the creek tends to have low to non-existent flows during drier 
periods, further reducing the potential for the establishment of a significant benthic community. 
During the field survey performed in July 2006 there were areas of standing water, areas of low 
stream flow between the ponded areas in Cedar Creek, and areas of dry streambeds (e.g., 
Appendix D, Figure D-2, photographs 5 though 10, 12, and 14}. The only discernible flow was 
observed in the ripple areas between the areas of standing water within the creek. 

The macroinvertebrates that were observed during July 2006 were limited in both number and 
species (Appendix A, Table A1-6}. Macroinvertebrates that spend their entire life cycle in 
aquatic environments, such as amphipods, were absent from nearly all sampling locations. 
Semi-aquatic invertebrates, which spend their larval stages in aquatic environments but are 
aerial as adults (e.g., mayflies}, were observed at a number of stations. The stations with the 
largest number and diversity of semi-aquatic invertebrates were at stations E2, located near the 
confluence of Cedar Creek and the Deep River, and E6, located in the northern tributary of 
Cedar Creek near the confluence with Cedar Creek (Appendix D, Figure D-1 }. 

These factors - intermittent flow, low food abundance - likely contribute to the absence of a 
significant fish population in Cedar Creek. During the July 2006 field survey fish were not 
observed within Cedar Creek. The eastern mosquitofish, Gambusia affinis, was observed in the 

Drainage Ditch. Mosquitofish are commonly found in ditches and small ponds in the 
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southeastern US, are native to North Carolina, and are often part of integrated pest 

management programs where they provide mosquito control (Apperson et at., 2004). 

Shells from the invasive freshwater clam Corbicula fluminea were also commonly observed in 
the dry streambeds of Cedar Creek during the July 2006 survey. No attempts were made 

during this survey to locate live beds of this species within Cedar Creek or the Drainage Ditch. 

Wetland Areas 

Although wetland areas are present both on the site and adjacent to the site, they have not 
been mapped by the USFWS National Wetlands Inventory, presumably because of their 
relatively small size. The NCDENR concluded that wetland areas of any significant size are 

restricted to the Cedar Creek channel itself (Appendix A, Attachment A1-1). These wetland 
areas near the creek s are also fragmented and may be characterized as "moist woods" which 

are not readily apparent in aerial photography to be wetlands. Wetlands along Cedar Creek, 
Deep River, and tributaries to both systems are considered to be temporarily and seasonally 
flooded broad-leaved deciduous forested wetlands (Geraghty and Miller, 1994). 

As summarized by Geraghty and Miller (1994), the wetlands associated with Cedar Creek and 
nearby waterbodies are typically vegetated by river birch (Betula nigra), sweetgum (Liquidambar 

styraciflua), red maple (Acer rubrum), yellow poplar (Liriodendron tulipifera), sycamore 
(Platanus occidentalis), American elm (Ulmus americana), sugar berry (Celtis laevigata), 
bitternut hickory (Carya cordiformis), box elder (Acer negundo), and swamp chestnut oak 
(Quercus michauxil); seasonally-flooded wetlands have increased occurrence of swamp 
chestnut oak, black gum (Nyssa sylvatica), willow oak (Quercus phel/os), water hickory (Carya 
aquatica), river birch, and Southern red oak (Quercus falcata). Additional observations of the 

flora of the wetland areas are provided in Appendix A. 

Man-Made Pond 

There is a small man-made pond located southeast of the juncture of the Drainage Ditch and 

Cedar Creek (Figure C-1, station E9; Appendix A, Attachment A3, Figure A3-2). This pond was 
constructed after site operations ceased and was excavated for borrow material to cover the 

southern ponds on-site. The pond is located upstream of the Drainage Ditch and Cedar Creek, 
and there is no hydrologic connection between the pond and Cedar Creek. There is small 
overflow from the pond which enters a smaller depression area which ultimately discharges to 
the drainage ditch. Overflow to this smaller depression area likely occurs only during pond 

overflow events. 

Page4 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Screening Level Ecological Risk Assessment 
SWP-Gulf Facility Drainage Ditch and Cedar Creek 
15 June 2007 a me& 
The completed "non-flowing aquatic feature" portion of the NCDENR (2003) checklist 
summarizes the results of the field observations of the man-made pond (see Appendix A, pages 
A-24 through A-26). The pond is approximately 1,200 ff (0.03 acre) in total area and 
approximately 6-ft deep based on surface observations. This pond appears to be stocked by 
the landowner, since uniform sized fish (bass) were observed within the pond. Herons were 
observed in the shallows of this pond, but not at either the Drainage Ditch or Cedar Creek. This 
pond was examined as part of the ecological survey, but was not a component of any of the 
prior field investigations. Due to the absence of a potential for site contaminants to be 
discharged to the site pond (did not exist during site operation) and any hydrologic connection 
from the pond to either the Drainage Ditch or Cedar Creek further evaluation of the man-made 
pond is not warrante-d. 

2.1.4 Rapid Bioassessment Protocol Results 

The Rapid Bioassessment Protocol (RBP; USEPA, 1998a) scores the habitat using nine metrics 
and four categories (i.e., poor, fair, good, and excellent). Locations are evaluated by the field 
ecologist and scored into these four categories for each of the metrics. Each category is scored 
based on a range of values (e.g., 0 to 3 for "poor"). The scores are then totaled across all nine 
metrics, and the habitat quality can be approximated as shown below (sums of the low and high 
end values for each category and metric): 

Total RBP Scoi8S 

Excellent 111 to 135 
Good 75 to 102 
Fair 39to 66 

Poor . Oto30 

The RBP worksheets (USEPA, 1998a) were used to evaluate one station in the Drainage Ditch 
(E8), and seven stations in Cedar Creek (stations E1 through E7) The survey locations are 
shown in Figure C-1 and the RBP scores are summarized in Table 1. Samples were not 
collected from Station E9 (the man-made pond), so it was excluded from this table. The total 
habitat scores were similar across all of the evaluated stations. These ranged from 21 to 34.5. 
Seven of the eight stations (E1 though E5, E7 and E8) would be categorized as "poor" habitats, 
with the remaining station (E6) categorized as "poor to fair." These results are consistent with 
the conclusion from NCDENR (1999b) of the poor habitat for benthic invertebrates in Cedar 
Creek. Results from the field measurements collected at these stations are presented in 
Appendix Table A1-4. 
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2.2 Fate and Transport Mechanisms 

a me& 

Transport of COPECs from the former SWP facility to the Drainage Ditch and Cedar Creek likely 

. occurred in the particulate or dissolved phases, since there is no history of an oil-phase release 
during any of the facility operations. When water is present in the ditch or creek, larval stages of 

emergent insects may come in contact with, and accumulate some of, the COPECs, which can 
then represent a source of exposure to predators that feed on these organisms. Similarly, when 

the ditch or creek are dry, terrestrial invertebrates or plants may accumulate some of the 
COPECs which in turn serve as a potential exposure pathway for higher trophic level organisms 
that feed on these prey species . 

. 2.3 Potentially Complete Exposure Pathways 

2.3.1 Preliminary Conceptual Site Models 

The CSM for the SLERA uses previously collected information to identify complete exposure 
p~thways. Only complete pathways provide a route of exposure, and therefore a potential risk. 
Complete pathways are defined by four components. If any one of the components is missing, 
the pathway is not considered complete and, therefore, no risk will be associated with that 

pathway. The CSM for the SLERA is presented in Figure 2 and summarized in Table 2. 

Based on the results of the July 2006 field survey, and review of prior studies performed on both 
Cedar Creek and the Drainage Ditch (e.g., NCDENR, 1999b) it was concluded that that natural 
low flow conditions of the creek and ditch preclude the development of a robust system-wide 
benthic population or fishery. Consequently, assessment endpoints based upon direct contact 

of sediments to these receptors would have limited value for risk management decisions. 

3.0 STEP 2: PRELIMINARY EXPOSURE ESTIMATE AND RISK CALCULATION 

3.1 Data Collection 

Figures 3A and 38 show the locations for the samples collected as part of the different field 

investigations from the Drainage Ditch and Cedar Creek, respectively. Table 3 summarizes the 
media, depths of samples collected, date collected, target analyte groups, and data sources for 

the historical and 2006 sampling efforts of the Drainage Ditch and Cedar Creek. 

In July 2006, samples for total organic carbon (TOC) and grain size were collected from 15 of 
the sediment sampling locations collected previously for PCDD/F analysis to fill a data gap in 

the existing dataset. These samples included the following: 
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• Two sediment samples from the Drainage Ditch adjoining the former SWP facility. 

• Four sediment samples from Cedar Creek background areas. These are from tributaries 
to Cedar Creek. 

• Nine sediment samples along Cedar Creek. 

The supplemental sample locations are listed in Table 4 and are shown on Figures 3A and 38. 
The TOC and grain size data will be used to assess any potential effects on chemical 
bioavailability and can also be useful for deriving site-specific remediation goals. 

The analytical results were compiled into an MS-Access database to facilitate data evaluation. 
The analytical data summaries presented in the WPM (AMEC, 2006) were based on summary 
tables included in prior reports, which were often missing detection limits for non-detect results. 
Since the submission of the WPM these data gaps were identified, the missing data located to 
the extent possible, and the database was updated to reflect the missing results. The original 
laboratory reports were also reviewed to the extent available to adjust for any transcription 
errors. Finally, the total organic carbon and sediment particle size results from the 
supplemental field investigation performed in July 2006 were added to the database. Sample­
specific analytical results are tabulated in Appendix C. 

Detection Limits 

The SLERA Guidance (NCDENR, 2003) includes a comparison of the detection limits for any 
non-detect results as part of the abiotic screening process. The premise for this is to avoid the 
"false negative" conclusion that there is no risk in those cases where a chemical has the 
potential to exert an adverse ecological effect at concentrations below the sample quantitation 
limits. Tables 5 and 6 present the maximum sample quantitation limits for those chemicals that 
were not detected in any of the sediment or surface water samples, respectively. These tables 
separate the results for background, Drainage Ditch (sediments only) and Cedar Creek. 
Appendix Tables 8-5 (for SVOCs) and 8-6 (for inorganics) summarize the results irrespective of 
sampled area, consistent with NCDENR (2003) guidance. 

3.2 Screening Values 

This section summarizes the screening values that will be used to assess the maximum 
chemical concentrations in the surface water and sediments from prior sampling events. The 
primary benchmarks for these comparisons are the EPA Region IV Ecological Screening Value 
(ESV; USEPA, 2001b), although alternate values were evaluated when an ESV was not 
available for a particular chemical or media. The latter are discussed when appropriate in the 
screening assessments in Sections 3.3.2 and 3.3.4, for sediments and surface water, 

respectively. 
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3.2.1 Hardness Dependent Screening Values 

a me& 

The acute and chronic aqueous screening values for seven metals (cadmium, chromium (Ill), 
copper, lead, nickel, silver and zinc) are dependent upon the hardness of the surface water 
samples. Hardness was not reported in the historical databases, but was calculated using the 
following equation from NCDENR (2003): 

Hardness= [2.497 x Ca (mg/L)] + [4.118 * Mg {mg/L}] 

Calcium and magnesium were not always target analytes in the prior investigations. However, 
based on the available dataset (total of 11 surface water results), the calculated hardness 
concentrations ranged from 9.6 to 30.7 mg/L, with an average of 24 mg/L. The sample-specific 
hardness data were used to develop the screening values for the surface water abiotic screen 
presented in Section 3.3.4. This adjustment was required only for zinc, since all other 

. hardness-~ependent inorganics were not detected in the surface water samples. The 
calculated acute and chronic criteria for zinc used for the screening, and based on the average 
water hardness, are summarized in the table below. 

Calculation of acute and chronic criteria for screening 
zinc results 

Calculated Criteria 
Benchmark Equation (pg/L) 

Acute e (0.8473{1nH)+0.8604) 34.9 

Chronic e (0.8473{1nH)+0.7614) 31.6 

The sample-specific hardness was calculated and used to develop the sample-specific 
screening values when the calcium and magnesium results were available. 

3.2.2 pH Dependent Screening Values 

The acute and chronic screening values for pentachlorophenol are dependent upon the pH of 
the surface water samples. Measurements of pH were not available from the historical 
database, but were measured in the field during the July 2006 ecological survey. The pH 
ranged from 6.94 to 7.74, with an average of 7.41 in Cedar Creek. Only one sample was 
collected from the Drainage Ditch, which had a pH of 6.91. The calculated acute and chronic 
criteria for pentachlorophenol used for the screening, and based on the average pH in Cedar 
Creek and the measured pH from the single Drainage Ditch sample, are summarized in the 
table below. 
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Calculation of acute and chronic screening criteria for 
t hi h I penac oropJ eno 

- Calculated Criteria (pg/L) 

a me& 

Benchmark E_quatlon CedarCreek Draln~g~e Ditch 
Acute e (1.005(pH)-4.83) 13.7 8.3 

Chronic e (1.005(pH)-5.29) 8.6 5.2 

As noted above the pH values were not available for the historical surface water samples 
collected for chemical analysis. Therefore, the values shown in the table above were used for 
the screening of the historical pentachlorophenol surface water results. 

3.2.3 Dioxins and Furans 

Van den Berg .et al. (1998, 2006)1 compiled dioxin Toxic Equivalency Factors (TEFs) for 

mammals, fish and birds. TEFs are used as weighting factors for the non-2,3,7,8-TCDD dioxin 
and furan congeners to generate 2,3,7,8-TCDD equivalent toxic potency (i.e., toxic equivalents; 
TEO). The equation used for the TEO calculations is shown below. 

Where: 

TEO = 
PCDDI = 
PCDFI = 
TEFI = 

TEQ = 2)PCDD, X TEF,] + ~)PCDF, X TEF,] 

2,3,7,8-TCDD toxic equivalents; 

the concentration of the individual polychlorinated dibenzo-p-dioxin congener; 
the concentration of the individual polychlorinated dibenzofuran congener; and 

the TEFs for the individual non-2,3,7,8-TCDD congeners 

The sum of these products - the TEO - is assumed to yield a comparable toxicological effect as 
2,3,7,8-TCDD. The TEO is treated like an individual chemical for summary statistics and 
exposure calculations. The Dioxin-TEOs for the mammals [Dioxin-TEO(mammal)] and birds 
[Dioxin-TEO(avian)] were calculated separately. .TEOs were calculated by setting any non­
detect PCDD/F congener results to zero, and also to one-half the reported detection limit. 

3.3 Chemical Results and Abiotic Screen 

Information concerning the number, types and media sampled to-date for this project are 
_ discussed below by media. For the SLERA, the abiotic screen is performed using screening 

hazard quotients (HOscreen}. These are calculated as the ratio of the maximum concentration of 

1 Van den Berg (2006) only updated the mammalian TEFs. The avian and fish TEFs were from the Van -
den Berg (1998) publication. 
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each contaminant detected in each media (or the maximum sample quantitation limit if the 
results are all non-detect) and the screening benchmark for each chemical. The primary 
benchmark for comparison is the EPA Region IV ESV, although alternate values were evaluated 
when an ESV was not available for a given chemical or media. The latter are discussed when 
appropriate in the screening assessments in Sections 3.3.2 and 3.3.4, for sediments and 
surface water, respectively. 

3.3.1 Sediment Chemical Results 

All sediment samples represented surface samples collected from depths no greater than one 
foot. Sediments were collected from the Drainage Ditch in 1983, 1990, 1995, 2002, and 2006 
(TOC and grain size only). Sediments were collected from the Drainage Ditch in 1983, 1990, 
1995, 1998, 2002, and 2006 (TOC and grain size only). These samples were analyzed for one 
or more of the following parameters: volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), inorganics, PCDD/Fs, TOC and grain size. Sediment samples from bo~h 
the Drainage Ditch and Cedar Creek were also collected in ·2004 for toxic characteristic leaching 
procedure (TCLP) analysis. 

Appendix C Tables C-2 and C-3 present the chemical results for the individual sediment 
samples. 

Upstream (Background) Sediment Samples 

Only one VOC (toluene) was detected in one of the sediment samples collected from the 
background area. Up to 13 SVOCs, all of which were PAHs, were reported in the background 
samples. These chemicals were detected infrequently in these samples, and were present in 
only one or two of the collected samples. Seventeen inorganics were reported in the 
background samples. These concentrations were generally consistent with background 
concentrations reported in North Carolina (USGS, 2003). PCDD/F congeners were detected in 
most of the background samples. Three congeners (1,2,3,4,6,7,8-HpCDD, 1,2,3,4,6,7,8-
HpCDF and OCDD) were the most frequently detected PCDD/F congeners. The toxic 
equivalence quotient {TEO) concentrations were similar to those reported as background 
(USEPA, 1998b). 

Drainage Ditch Sediment Samples 

Five VOCs (benzene, ethylbenzene, styrene, toluene, and xylenes) were detected in the 
sediment samples collected from the Drainage Ditch. These five VOCs were infrequently 
detected in these samples, present in one to three of the up to 11 collected samples. 
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Up to 25 SVOCs, which included both PAHs and phenolic compounds, were detected in the 
sediment samples collected from the Drainage Ditch. Of these 25 SVOCs, the mean detection 
frequency of PAHs was 40% (range: 8 to 86%) and the mean detection frequency of phenolics 
was 14% (range: 5 to 25%). In nearly all cases, the mean concentrations of the SVOCs were 
greater in the Drainage Ditch samples than in the background samples [the single exception 
was benzo(b)fluoranthene]. These results will be compared to sediment benchmarks as part of 
the chemical screening. 

Up to 17 inorganics were detected in the sediment samples collected from the Drainage Ditch. 
Of these 17 inorganics, the mean detection frequency was 87% (range: 20 to 100%). The mean 
concentrations of the inorganics were greater in the Drainage Ditch samples than in the 
background samples. These results will be compared to sediment benchmarks as part of the 
chemical screening. 

All of the PCDD/F congeners were detected in the sediment samples collected from the 
Drainage Ditch. The mean detection frequency was 68% (range: 17 to 100%). The mean 
concentrations of the PCDD/F congeners were greater in the Drainage Ditch samples than in 
the background samples. The mean and range of PCDD/F congeners and dioxin-TEQ were 
also greater than those observed in Cedar Creek. These results will be compared to sediment 
benchmarks as part of the chemical screening. 

Two sediment samples were collected from the downstream portion of the Drainage Ditch in 
2006 for TOC and grain size analyses (Table 5). Both samples contained high proportions of 
sand and silt (81.9 and 84.6% ). The TOC content ranged from 0.51 to 0.9% (mean: 0. 71% ). 

Cedar Creek Sediment Samples 

Three VOCs (ethylbemzene, toluene and xylenes) were detected in the sediment samples 
collected from Cedar Creek. These three VOCs were infrequently detected in these samples, 
present in one to three of the up to eight collected samples. 

Up to 24 SVOCs, which included both PAHs and phenolic compounds, were detected in the 
sediment samples collected from Cedar Creek. Of these 24 SVOCs, the mean detection 
frequency of PAHs was 36% (range: 6 to 71%) and the mean detection frequency of phenolics 
was 9% (range: 3 to 13%). In all cases, the mean concentrations of the SVOCs were lower in 
Cedar Creek than in the Drainage Ditch samples. These results will be compared to sediment 
benchmarks as part of the chemical screening. 

Up to 18 inorganics were detected in the sediment samples collected from Cedar Creek. Of 

these 18 inorganics, the mean detection frequency was 78% (range: 22 to 100% ). The mean 
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concentrations of the inorganics were similar to those from the Drainage Ditch samples. These 
results will be compared to sediment benchmarks as part of the chemical screening. 

All of the PCDD/F congeners were detected in the sediment samples collected from Cedar 
Creek. The mean detection frequency was 68% (range: 24 to 100%). The mean 
concentrations of the PCDD/F co~geners and dioxin-TEO were lower than those observed in 
the Drainage Ditch samples. These results will be compared to sediment benchmarks as part of 
the chemical screening. 

Some of the PCDD/F congeners may be introduced from other sources. For example, 
woodland fires caused by accident (e.g., lightning strikes), for maintenance of fire breaks, or for 
removal of underbrush and unsuitable woody material occur in the vicinity of the former SWP 
facility can contribute to PCDD/F loadings (typically as octachlorodibenzo-p-dioxin [OCDD] and 
hepta-chlorinated dibenzo-p-dioxins [HpCDD]) in the area (USEPA, 1998b). An assessment of 
this contribution will be performed as part of the ERAGS Step 3 assessment. 

Thirteen sediment samples were collected from the downstream portion of the Cedar Creek in 
2006 for TOC and grain size analyses (Table 5). With two exceptions (SW-051-SD and SW-
052-SD; both classified as silty clays) these samples all contained high proportions of sand and 
silt. The TOC content ranged from 0.05 to 4.42% (mean: 1.0%). 

3.3.2 Sediment Screening Results 

The preceding section summarized the chemical results in the sediments by area (i.e., 
background, Drainage Ditch and Cedar Creek). Consistent with NCDENR (2003) guidance, the 
sediment results from all areas were combined for COPEC screening2

• The HOscreen values 
were calculated using both the maximum positive result for each detected chemical 
concentration in the sediments, and also the maximum sample quantitation limit {SQL) for those 
chemicals that were not detected in any of the sediment samples, consistent with SLERA 
guidance {NCDENR, 2003). The screening results are presented in Appendix Tables B-1, B-2, 
B-3, B-4 and B-5 for PCDD/Fs, VOCs, SVOCs, inorganics and dioxin-TEQs, respectively, and 

· are summarized below. 

3.3.2.1 Sediment PCDD/F congeners 

The TEFmammat values for several of the PCDD/F congeners in the NCDENR table template 
(Appendix B, Table B-1) were updated to reflect the recent publication by Van den Berg et at 
(2006). The fish and avian TEFs were not changed as a result of this update and are from Van 
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den Berg et al (1998). Consistent with the conservative screening nature of the NCDENR 

(2003) guidance, the maximum PCDD/F congener concentration across all of the samples was 
used to calculate the TEO values in this worksheet table3

• In addition, if the maximum SOL was 
greater than the maximum positive result for a specific PCDD/F congener, then halfthe SQL 
was used as the input for the TEO calculation. For the sediment samples, the SOL was used to 

calculate the TEO values for four PCDD/F congeners {2,3,7,8-TCDD, 2,3,7,8-TCDF, 1,2,3,7,8-
PeCDF, and 1,2,3,4,7,8-HxCDF). Therefore, the Dioxin-TEO values shown in Appendix B, 
Table B-1 do not represent the maximum TEO values that could be calculated on a sample­

specific basis, or the values that would be used for calculating exposure point concentrations, 
but instead represent the TEOs derived from the maximum observed positive result, or 
maximum SQL, across all of the sediment samples. 

The calculated maximum Dioxin-TEQs, based on the mammalian, avian and fish TEFs, are 

summarized in Appendix B, Table B-1. Dioxin-TEOs (calculated using the mammalian and 

avian TEFs) were present at a frequency of at least 5%. The sediment Dioxin-TEO values were 
screened against the conservative PCDD/F sediment criteria from EPA Region IV (2.5 ng/Kg 
dw), which was derived from benthic toxicity tests. This value was used despite the naturally 
depauperate nature of the benthic community in the Drainage Ditch or Cedar Creek, as reported 
by NCDENR (1999b) and confirmed by the ecological survey performed in July 2006. Since the 
Dioxin-TEO values were greater than the conservative sediment screening criteria, Dioxin-TEOs 
were retained as a COPECs for the SLERA. 

3.3.2.2 Sediment VOCs and SVOCs 

All five VOCs reported in the sediment samples were present at a frequency of at least 5%, 
although less than 20 samples were available for this comparison. USEPA Region IV has not 
established sediment screening criteria for VOCs (Appendix B, Table B-2). Therefore, these 
five VOCs were retained as preliminary COPECs for further assessment as part of ERAGS Step 
3. · It is likely that the VOCs will not be retained following the ERAGS Step 3 assessment. 

Of the 24 SVOCs detected in the sediment samples, 14 had conservative sediment screening 
criteria (Appendix Table B-3). All14 of these SVOCs exceeded the sediment screening criteria, 
were labeled as "chemical category 1" on Table B-3, and were retained as COPECs. The 10 

remaining SVOCs that lacked sediment screening criteria were labeled as "chemical category 3" 
· on Table B-3, and were also retained as COPECs for further screening as part of ERAGS Step 

3. 

2 This screening approach differs from the presented in the WPM (AMEC, 2006) where the screening was 
performed separately for the upgradient and downgradient portions of Cedar Creek. · 

3 Table B-6 compares the maximum calculated dioxin-TEQ across all of the samples to the screening 
benchmark. 
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3.3.2.3 Sediment lnorganics 

a me& 

All 17 of the inorganics reported in the sediment samples were detected at a frequency greater 

than 5%. Six of these had conservative screening criteria available, and the maximum values 

for four inorganics (arsenic, cobalt, nickel and silver) exceeded their screening values and were 
labeled as "category 1" chemicals in the chemical category column in Appendix Table B-4. Ten 

of the inorganics (aluminum, barium, beryllium, calcium, cobalt, iron, magnesium, manganese, 

potassium, and vanadium) lacked screening benchmarks and were labeled as "category 3" 

chemicals in the chemical category column in Appendix Table B-4. Although there was no 

known or suspected use of inorganics at the former SWP facility, these metals will be retained 
for further COPEC screening as part of ERAGS Step 3. 

3.3.2.4 Sediment Dioxin-TEQs 

The pesticides screening worksheet (Appendix Table B-5) includes the screening benchmark for 

dioxin-TEQs. These values were summarized by setting non-detect values to zero or half the 

reported values, and using both the avian and mammalian TEF values. The maximum 

observed dioxin-TEO values exceeded the screening benchmark (2.5 ng/Kg), so dioxin-TEQs 
were retained as COPECs. 

3.3.2.5 Summary of Sediment Non-Detect Results 

Table 6 summarizes the frequency of detection and range of the non-detect results for the 

VOCs, SVOCs, metals, PCDD~F congeners, and dioxin-TEQs for the sediment samples 

collected from the background areas, drainage ditch and Cedar creek. Although not directly 

relevant to this summary, the frequency of detection information was included in this table to 

obtain a perspective of the number of non-detect results for each analyte from these three 

areas. The non-detect results were included in the initial screening of the COPECs, when 
appropriate. 

3.3.3 Surface Water Chemical Results 

Unfiltered surface water samples were collected from Cedar Creek in 1990 and 1995 .. Many of 

these were co-located with sediment samples. Samples collected in 1990 were analyzed only 

for VOCs and SVOCs. Samples collected in 1995 were analyzed for VOCs, SVOCs, and 

inorganics. There was no standing water in the Drainage Ditch during either of these two prior 

field investigations, so there is no surface water data available from this area. 
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Review of the source reports and supporting information showed that surface water sample 
8869 (collected in August 1990) contained intentionally disturbed sediment. As a result, this 
was not a representative surface water sample and was excluded from this summary. 

Appendix A, Table A1-2 summarizes the detection frequencies, averages, and ranges of results 
for each chemical analyzed in the surface water samples. Samples were segregated into either 
the Cedar Creek upstream (background) locations or the samples from the remainder of the 
creek. 

Upstream (Background} Cedar Creek Surface Water Samples 

There were no detectable VOCs or SVOCs in any of the background surface water samples. 
Ten metals (aluminum, barium, calcium, iron, magnesium, manganese, nickel, potassium, 
sodium, and zinc) were detected in the background surface water samples. 

Downstream Cedar Creek Surface Water Samples 

There were no detectable VOCs in any of the downstream surface water samples. Of the 30 
SVOCs that were targeted for chemical analysis, only pentachlorophenol was detected in three 
of the 14 surface water samples. Nine metals (aluminum, barium, calcium, iron, magnesium, 
manganese, mercury, potassium; and sodium) were detected in the downstream surface water 
samples. 

3.3.4 Surface Water Screening Results 

The preceding section summarized the chemical results for the surface water samples by area 
(i.e., background and Cedar Creek). The HOscreen values were calculated using both the 
maximum positive result for each detected chemical concentration in the surface water, and 
also the maximum SQL for those chemicals that were not detected in any of the surface water 
samples, consistent with SLERA guidance (NCDENR, 2003). The results are presented in 
Appendix 8, Tables 8-6 and 8-7, for the SVOCs and inorganics, respectively. This screening 
was initially performed using the chronic USEPA Region IV surface water ESVs (USEPA. 
2002a). However, review of this table shows that these screening values were available for only 
four of the SVOCs detected in the surface water (isophorone, pentachlorophenol, naphthalene 
and total PAHs) and four of the metals (aluminum, iron, mercury, and zinc) detected in the 
surface water. Consistent with the SLERA Guidance (NCDENR, 2003), the North Carolina 
Surface Water Quality Standard for Aquatic Life (WQS-AL) were then used as screening 
benchmarks. For the ERAGS Step 3 screening, the NC Class C Surface Water criteria (NCAC, 
2003) will be used since this is the use classification for Cedar Creek (as of September 2005). 
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A comparison between the site-specific upstream (background) and downstream samples will 

be used as part of the Supplemental Screening performed as part of ERAGS Step 3. 

3.3.4.1 Surface Water Organics 

Six SVOCs (2-methylphenol, isophorone, pentachlorophenol,· naphthalene, pyrene, and total 
PAHs) were positively detected in the unfiltered surface water samples. All of the PAHs were 
detected in a single sample · (SW-034-SW), while pentachlorophenol was detected in two 

samples and a corresponding field duplicate (SW-02, SW-029-SWand SW-129-SW). 

. The maximum detected results for three of the positive SVOC results (isophorone, naphthalene 
and total PAHs) yielded HOscreen values below one based on the chronic ESVs (Appendix Table 
8-6). These were unlabeled in the chemical category column in Table 8-6. Two of the SVOCs 
(2-methylphenol and pyrene) lacked ESV values and had no WQC-AL values, and were labeled 
as "category 3" chemicals in the chemical category column in Table 8-6. The maximum 

detected pentachlorophenol result (0.15 mg/L) yielded HOscreen values above one for the US EPA 

Region IV chronic ESV (HOscreen values of 11.5; Appendix Table 8-6). Pentachlorophenol was 
the only "category 1" chemical in the chemical category column in Table 8-5. 

Table 7 compares the individual sample surface water pentachlorophenol results to the pH­
dependent acute and chronic screening values. Pentachlorophenol was detected in two (plus a 
duplicate sample) of the 20 samples4

, all of which were collected from the same location near 

the confluence of the Drainage Ditch and Cedar Creek (Figure 38). None of the non-detect 
results were above the acute or chronic screening values, and only one positive result (sample 
8747) had a positive result above either the acute or chronic screening values. 

Twenty-six of the non-detect SVOCs had EPA Region IV chronic ESV values. The HOscreen 
values were calculated using the maximum detection limit (10 JJg/L for all of the SVOCs). The 

HOscreen values exceeded one for 1 0 of the 26 chemicals, and these were labeled as "category 
2" chemicals in the chemical category column in Table 8-6. 

3.3.4.2 Surface Water lnorganics 

The comparisons of the surface water inorganic results to the ESVs are presented in Appendix 
Table 8-7; USEPA Region IV chronic ESVs were available for only four (aluminum, mercury, 
nickel and zinc) of the 11 inorganics detected in either the Cedar Creek background or 

downstream samples. The HOscreen values based on the acute ESVs were all below one, except 

4 Pentachlorophenol was detected in samples 8747, SW-029-SW and SW-129-SW (field duplicate of SW-
029-SW). Sample 8747 was collected in May 1990 and sample SW-029-SW/SW-129-SW was 
collected in November 1995. 
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for aluminum (HOscreen of 1. 7). All of the HOscreen values based on the chronic ESVs were all 
also below one, except for aluminum (HOscreen of 14.9) and mercury (HOscreen of 16.7). 

Table 8 compares the observed surface water zinc results to the sample specific hardness­
dependent acute and chronic screening values. None of the positive results or non-detect 
results exceeded either the acute or chronic screening values. 

Based on this assessment, 14 inorganics were retained as preliminary COPECs based upon the 
SLERA screening. A refined screening will be performed as part of the ERAGS Step 3 
assessment, where alternate screening benchmarks (e.g., National Water Quality Criteria; 
USEPA, 2004), comparison to regional background (e.g., USGS, 2003), identification of 
essential nutrients, and spatial analysis of results, will be performed that which may significantly 
reduce the number of inorganics retained as COPECs. 

Appendix 8, Table B-7 also includes a comparison of the sample quantitation limits for the non­
detect results to the ESVs and NC Water Quality Criteria. Thirteen inorganics were not 
detected in the Cedar Creek surface water samples and eleven of these had EPA Region IV 
ESVs. The HOscreen based on the maximum sample quantitation limit for six of these chemicals 
(antimony, arsenic, chromium, nickel, selenium and thallium) was below one, and was greater 
than one for the remaining five inorganics (beryllium, cadmium, copper, lead and silver). ESV 
values were not available for two of the inorganics (cobalt and vanadium). 

3.3.4.3 Summary of Surface Water Non-Detect Results 

Table 9 summarizes the frequency of detection and range of the non-detect results for the 
VOCs, SVOCs, and metals for the surface water samples collected from the background areas 
and Cedar creek. As with the comparable summary prepared for the sediment samples, the 
frequency of detection information was included in this table to obtain a perspective of the 
number of non-detect results for each analyte from these areas. 

3.3.5 Summary of COPECs Identified in SLERA Steps 1 and 2 

Table 10 compiles the COPECs identified as part of this SLERA that will be carried into ERAGS 
Step 3 for further evaluation and refinement. The positively detected chemicals that were 
labeled as chemical category 1 (the chemical's maximum concentration exceeds the screening 
value) or chemical category 3 (the chemical's maximum concentration exceeds the SQL but it 
Jacks an NCDENR screening value) were retained as COPECs at this stage. 
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3.4 Uncertainty and Data Gaps 

a me& 

A variety of factors will contribute to uncertainties associated with risk estimates in the SLERA. 
Uncertainty is inherent in all aspects of the risk assessment process, which can result in 
overestimations or underestimations of the true ecological risk present at the site. For the 
SLERA, the three key areas_ of uncertainty include the following: 

• Sampling methods 
• Analytical results 

• Screening criteria 

These are discussed below. 

3.4.1 Uncertainty in the Sampling Methods 

The analytical datasets from multiple sources and from different sampling events were 
combined for this assessment. Only unfiltered surface water samples were available from these 
datasets. These likely overestimate the potential organic and inorganic chemical 
concentrations, and also do not represent only the dissolved phase concentrations, which is the 
fraction that elicits the toxic response. Suspended solids are usually present in unfiltered 
surface water samples, especially those exhibiting turbidity. Although the suspended solids 
data was limited from the historical datasets, the high turbidity of the surface water observed 
during the July 2006 sampling effort (e.g., Appendix 0, Figure D-2). Therefore, use of the 
unfiltered surface water results for chemical screening is a conservative approach. 

The field duplicate results were treated as independent samples since it was not known whether 
a thorough homogenization technique was used to prepare these quality control samples. A 
comparison of the split samples collected by SWP during the NCDENR field collections was not 
performed for the SLERA. 

3.4.2 Uncertainty in the Analytical Results 

As discussed above, the analytical datasets from multiple sources, sampling dates, and 
laboratories were combined for this assessment. Although for recalcitrant chemicals in 
sediments this is less significant, there is greater uncertainty when combining historical surface 
water results. 

It was noted for some of the samples that the PAHs benzo(b)fluoranthene and 
benzo(k)fluoranthene were reported as co-eluting pairs. This is not uncommon, and the 
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combined results is often reported as "benzo(b&k)fluoranthene", or a similar descriptor. For the 
SLERA these results were evaluated independently of the individual isomers. 

3.4.3 Uncertainty in the Screening Criteria and Methodology 

Consistent with NCDENR (2003) guidance, the maximum SOL values for the non-detect results 
were also evaluated as part of the chemical screen. Although reasonable from a screening 
perspective in order to eliminate (or reduce) the potential to make a false negative conclusion 
(i.e., screen out a chemical when it should be retained for further assessment), there is 
uncertainty in applying this approach since a chemical may be retained when it is in fact not 
present in the evaluated matrix. That said, for the screening performed as part of the SLERA, 
none of the chemicals that were not detected in the sampled media exceeded their screening 
benchmarks. 

In most cases the sediment screening criteria were based on potential impacts to benthic 
invertebrates. As noted during the RBP assessment performed in July 2006, and by NCDENR 
(1999b), the substrate and hydrologic conditions of both the Drainage Ditch and Cedar Creek 
are unlikely to support a robust benthic community. Therefore, use of the benchmarks derived 
from benthic sensitivity to assess sediment quality may be conservative. Nonetheless, use of 
conservative benchmarks is not unreasonable during the SLERA process. 

3.5 Strategic/Management Decision Point 

Generally, SMDPs provide an opportunity to fine tune and focus any additional activities to 
address the specific goals of the different steps in the ERAGS process (USEPA, 1997). For 
example, SMDPs provide the opportunity to exit the process where the weight of evidence 
supports no further action. 

Existing habitat conditions in the Drainage Ditch and Cedar Creek were determined to be poor 
or poor-to-fair, based on application of the RBP process during the ecological survey performed 
in July 2006. These results are consistent with the conclusions made during a prior survey of 
Cedar Creek reported by NCDENR {1999b). The naturally depauperate conditions of Cedar 
Creek preclude the development of a robust creek-wide benthic or fish community. 
Mosquitofish, a native fish species in North Carolina often used for mosquito control, was 
observed only in the Drainage Ditch near the confluence with Cedar Creek. Consequently, any 
assessment endpoints based upon direct contact of sediments to these receptors would have 
limited value for risk management decisions. 

Cedar Creek may also receive chemical inputs from other sources. For example, woodland 

fires caused by accident (e.g., lightning strikes), for maintenance of fire breaks, or for removal of 
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underbrush and unsuitable woody material occur in the vicinity of the former SWP facility. 
These fires can contribute to PCDDIF loadings (typically as octachlorodibenzo-p-dioxin [OCDD] 
and hepta-chlorinated dibenzo-p-dioxins [HpCDD]) in the area (USEPA, 1998b). 

The abiotic chemical screen performed as part of the SLERA indicate that the maximum 
chemical concentrations for several organics and inorganics in surface water, and PCDDIFs, 
some metals, PAHs, and phenolics exceeded their sediment screening benchmarks (i.e., 
HOscreen values greater than one) indicating that there is the potential for adverse ecological 
effects and that there is the need for a more thorough assessment. This includes a refined 
screening of the COPECs based on alternate benchmarks and site-specific information, and 
additional weight-of-evidence criteria, such as the ecological condition of the creek and ditch. 
This will be performed in subsequent steps of the ERAGS process. Some of the key elements 
of ERAGS Step 3 are presented in Section 4. 

4.0 COMPONENTS OF ERAGS STEP 3 

ERAGS Step 3 (Problem Formulation) is the first step in conducting a quantitative ERA following 
the initial screening steps (USEPA, 1997). As described by USEPA (1998c), it is a process "for 

generating and evaluating preliminary hypotheses about why ecological effects have occurred, 
or may occur, from human activities." The components of problem formulation that will be 
emphasized in the ERA are listed below and described in detail in subsequent sections of this 
Work Plan: 

• Developing preliminary chemicals of potential ecological concern (COPECs) based on 
the evaluation of site-specific data. 

• Developing a Conceptual Site Model that reflects the potential fate and transport 
pathways and exposure routes for ecological receptors. 

• Identifying assessment and measurement endpoints to frame the evaluation. 

• Selecting receptors to be evaluated. 

Some of the components of ERAGS Step 3 were addressed in the WPM (AMEC, 2006) and will 
be examined in detail in the ERAGS Step 3 Report. In the comment letter to the WPM, 
NCDENR (2006) outlined the following elements to include as part of ERAGS Step 3 (USEPA, 
1997, 1998c), and include the following: 

1. COPECs from the SLERA Steps 1 and 2 can be refined by eliminating all chemicals that 
were not detected, and not expected to be released from the site. 

The remaining COPECs are then summarized using a table format similar to that used in 

the SLERA (see Appendix B tables), but including additional refinements such as the 
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number of detections above ESVs, mean concentrations, locations exceeding the ESVs, 

and alternate screening values. 

2. Preparation of toxicological profiles. for the remaining COPECs, including those studies 

that can be used to derive Toxicity Reference Values (TRVs) .. 

3. A figure showing the spatial extent of the contaminated medium that may potentially 

result in adverse effects. 

4.1 Supplemental Screening of COPECs 

As part of the ERAGS Step 3 a supplemental screening will be performed to revise the initial 
selection of COPECs that were based on conservative benchmarks (USEPA, 1997, 2001c). 

Supplemental Sediment COPEC Screening 

The following additional benchmarks will be used as screening values to refine the surface 
water COPECs identified in the SLERA: 

• Compare the frequency of detection to a value of 5%, and assess the pattern and spatial 

distribution, of the potential COPECs. · The spatial distribution of the results are used to 
determine how representative the COPECs may be for site conditions, or whether it 

represents a localized area of contamination only. 

• The average and maximum observed concentrations will be compared to the Region 4 
Waste Management Division Sediment Screening Values for Hazardous Waste Sites 

(USEPA, 2001b). 

• Compare the average and maximum observed sediment concentrations to alternate 

sediment benchmarks (e.g., Buchman, 2006) 

• For metals in sediments, the maximum results are compared to the site-specific 

background. 

In those cases where no suitable benchmarks sources were available, a comparison between 

the site-specific upstream (background) and downstream samples will be performed. In 

addition, essential nutrients (e.g., calcium, iron, magnesium, sodium and potassium) present at 

low concentrations or concentrations slightly elevated above background will be eliminated as 

COPECs for further evaluation. 
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Supplemental SW COPEC Screening 

a me& 

The following additional. steps will be used to refine the surface water COPECs identified in the 
SLERA: 

• Compare the frequency of detection to a value of 5%, and assess the pattern and spatial 
distribution, of the potential COPECs. The spatial distribution of the results are used to 

determine how representative the COPEC may be for site conditions, or whether it 
represents a localized area of contamination only. 

• Compare the average and maximum observed concentrations to NC Class C Surface 
Water criteria (NCAC, 2003). In the SLERA the North Carolina Surface Water Quality 

Standard for Aquatic Life were used as screening benchmarks. For the ERAGS Step 3 

screening, the NC Class C Surface Water criteria (NCAC, 2003) will be used since this is 
the use classification for Cedar Creek (as of September 2005) . 

• 

• Compare the average and maximum observed concentrations to National Water Quality 
Criteria (USEPA, 2004) 

• Compare the average and maximum observed concentrations to regional surface water 

background concentrations (USGS, 2003). 

In those cases where no suitable benchmarks sources were available, a comparison between 
the site-specific upstream (background) and downstream samples will be performed. In 

addition, essential nutrients (e.g., calcium, iron, magnesium, sodium and potassium) present at 
low concentrations or concentrations slightly elevated above background will be eliminated as 
COPECs for further evaluation. 

4.2 Toxicological Profiles for COPECs 

Summaries of the studies selected to derive the NOAEL-based and LOAEL-based TRVs will be 
included in the ERAGS Step 3 Report, as well as the proposed TRVs. If a determination is 
made that a BERA is required, the TRVs may be re-examined and updated based on recent 

relevant toxicological studies. 

4.3 Spatial Extent of Chemical Results 

The spatial assessment of chemical results, especially for those chemicals that may elicit an 
adverse effect, can be used to determine how representative· the COPC may be for site 

conditions, or whether it represents a localized area of contamination only. Figures 4a and 4b 
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for the PAH and Dioxin-TEO results for the Drainage Ditch sediments, respectively, and Figures 
5a and 5b for the PAH and Dioxin-TEO results for the Cedar Creek sediments, respectively­

show the spatial distribution of PAHs and dioxin-TEOs. A more detailed examination of these 
results, as well as for other chemicals in site media (e.g., iron in surface water) will be provided 

in the ERAGS Step 3 Report. 

4.4 ERAGS Step 3 Report 

The focus of this SLERA was on Steps 1 and 2 ·of the ERAGS process, consistent with 
NCDENR (2003) SLERA guidance. Following submission of this SLERA, ,an ERAGS Step 3 
report will be prepared which can then be used by NCDENR to determine the need for the 

preparation of the SERA. It is anticipated that this report will be submitted to NCDENR for 
review in late August 2007. 

This report will include a semi~quantitative assessment of the potential contribution of COPECs 
from the tributaries to Cedar. Based on field observations made during prior field investigations 
by staff from Schnabel Engineering, and also observations made during ecological habitat 
assessment, flow is not perennial in many of these tributaries, which are also highly responsive 

to storm events. 
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------ ----------- --
Table 1. Results from Application of Rapid Bloassessment Protocol to the Drainage Ditch and Cedar Creek 

Southern Wood Piedmont- Gulf, North Carolina Facility 

.. .. 

Max Values 
Mabie Dasc' Poor Fair Good Excellent E1 E2 

1 
Bottom 

5 10 15 20 2.5 2.5 
substrate/available cover 

2 Embeddedness 5 10 15 20 2.5 2.5 
3 Flows 5 10 15 20 2.5 2.5 
4 Channel alteration 3 7 11 15 1.5 1.5 

5 
Bottom scouring and 

3 7 11 15 1.5 1.5 
deposition 

6 Pool/riffle, run/bend ratio 3 7 11 15 1.5 1.5 

7 Bank stabllltv 2 5 8 10 1 1 

8 Bank vegetation stability 2 5 8 10 9.5 9.5 

9 Streamside cover 2 5 8 10 7 7 
Totals 29.5 29.5 

Habitat Category Poor Poor 
Depth (feet) 1.5 1 
Northing (WGS 84) NA NA 
Westing (WGS 84) NA NA 

Description of station locations (see Figure D-1 ): 
E1 = At the confluence of Cedar Creek and the Deep River 
E2 =At sample location SW-051/152-SD (upstream of the Rt. 2145 bridge) 
E3 =Upstream of sample location SW-052/152-SD and downstream of sample location SW-051-SD 
E4 =At sample location SW-051-SD 
E5 = Cedar Creek, miscellaneous 
E6 = Cedar Creek, miscellaneous 
E7 = Farthest upstream station on Cedar Creek, by Henry Oldham bridge 
E8 = Downstream end of the on-site ditch before it's confluence with Cedar Creek 
WGS 84 =World Geodetic Survey, 1984 datum 
NA: Data not available or collected. 

.. Arau and Statton I~ 

·cedarCreek '. 

E3 E4 E5 E8 

5 2.5 2.5 5 

2.5 2.5 2.5 2.5 
2.5 2.5 5 6 
1.5 1.5 1.5 1.5 

1.5 1.5 1.5 1.5 

1.5 1.5 4 4 

1 1 1 1 

7 7 2 6 

7 7 6 7 
29.5 27 26 34.5 
Poor Poor Poor Poor-Fair 
<1 1 1.5 1 

35.56752 NA 35.56740 35.56715 
79.24854 NA 79.27074 79.27376 

'Drainage 
Ditch 

· E7 EB 

2.5 2.5 

2.5 2.5 
2.5 2.5 
1.5 1.5 

1.5 1.5 

1.5 1.5 

1 1 

1 1 

7 7 
21 21 

Poor Poor 
3 1 

NA 35.56508 
NA 79.27814 



-------------------
· ~ Exposure· ·. 

Medium· 

Sediment or SW 

Sediment or SW 

Sediment or SW 

Sediment or SW 

Sediment or SW 

Sediment or SW 

Sediment or SW 

Sediment or SW 

Sediment or SW 

Note: 

Table 2. Preliminary Assessment of Potential Ecological Risk Assessment Exposure Pathways 
Southern Wood Piedmont - Gulf, North Carolina Facility 

Exposure-
Exposure Type 

Receptor Rationale for Selection· or Exclusion 
Point Group of Exposure Pathway 

Sediment or SW Direct Benthic Organisms 
Pathway incomplete due to naturally depauperate 
benthos in Cedar Creek. 
Pathway incomplete for Cedar Creek due to 
absence of suitable fishery. 

Sediment or SW Direct Fish Pathway complete for Drainage Ditch due to 
presence of mosquitofish during July 2006 field 
survey. 

Fish 
Indirect Piscivorous Bird Pathway incomplete due to absence of suitable 

(Food-chain) _{e.g., heron) fishery on Cedar Creek 

Insects 
Indirect Insectivorous Bird 

Pathway complete. 
(Food-chain) (e.g., kingbird) 

Indirect Carnivorous Bird 
Pathway is likely minor due to heavily wooded 

Small mammals 
(Food-chain) (e.g., hawk) 

environment preventing sufficient line-of-sight and 
flyway for foraging. 

Plants, seeds 
Indirect Herbivorous Mammal 

Potential pathway for exposure. 
(Food-chain) (e.g., deer) 

Fish 
Indirect Piscivorous Mammal Pathway incomplete due to absence of suitable 

(Food-chain) (e.g., mink) fishery on Cedar Creek 

Small mammals 
Indirect Carnivorous Mammal 

Potential pathway for exposure. 
(Food-chain) (e.g., fox) 

Multiple 
Indirect Omnivorous Mammal 

Potential pathway for exposure. 
(Food-chain) (e.a. raccoon) 

SW = Surface water 



I SampteiD 

SWP-003 

I 8752 
8753 
8754 
SW-013-SL 

I SW-014-SL 
SW-015-SL 
SW-015-SL 
SW-023-SL 

I 
SW-023-SL 
SW-024-SL 
SW-024-SL 
SW-053-SD 

I 
SW-053-SD 
SW-054-SD 
SW-055-SO 
SW-056-SD 
SW-057-SD 

I SW-058-SD 
SW-158-SO 
SW-059-SO 
SW-059-SO 

I SW-059-SD-TCLP 
SW-060-SD 

SWP-001 

I 
SWP-002 
SWP-009 
8749 
8750 

I 
8751 
8871 
SW-025-SO 
SW-025-SO 

I 
SW-026-SO 
SW-026-SD 
SW-027-SO 
SW-028-SD 
SW-029-SD 

I SW-029-SO 
SW-129-SO 
SW-029-SD-TCLP 
SW-030-SD 

I 
SW-030-SD 
SW-031-SD 
SW-032-SD 
SW-032-SD 

I 
SW-032-SD 
SW-033-SO 
SW-034-SD 
SW-034-SO 

I 
SW-039-SO 
SW-039-SD 
SW-040-SD 
SW-040-SO 
SW-041-SD 

I SW-041-SD 
SW-042-SD 
SW-042-SD 
SW-043-SD 

I SW-043-SO 

I 

Table 3. Summary of Analytical Program for Cedar Creek and Drainage Ditch 
Southern Wood Piedmont- Gulf, North Carolina Facility 

Date Data 
Colliic:ted Source · Tarpt Analyte(s) Depth Interval 
' Drelnap Ditch Sediment s.,.,_ 

09/21/1983 EPA lnorganics VOC, SVOC Surface 
05/03/1990 SWP voc svoc Not stated 
05/03/1990 SWP voc svoc Not stated 
05/03/1990 SWP VOC, SVOC Not stated 
11/14/1995 NCDENR lnoraanics SVOC Dioxins/Furans 0 to 12 inches 
11/14/1995 NCDENR lnorganics VOC SVOC 0 to 12 inches 
11/14/1995 NCDENR lnorganics VOC SVOC Dioxins/Furans 0 to 6 inches 
11/14/1995 SWP voc,svoc Split with NCDENR 
11/14/1995 NCDENR lnorganics VOC SVOC 0 to6 inches 
11/14/1995 SWP VOC, SVOC Split with NCDENR 
11/14/1995 NCDENR lnorganics VOC SVOC Dioxins/Furans 0 to 6 inches 
11/14/1995 SWP voc svoc Split with NCDENR 
07/16/2002 SWP SVOC, Dioxins/Furans 0 to 3 inches 
07/19/2006 SWP TOC grain size 0 to 3 inches 
07/1612002 SWP SVOC Dioxins/Furans 0 to 3 inches 
07/16/2002 SWP svoc 0 to 3 inches 
07/16/2002 SWP svoc 0 to 3 inches 
07/16/2002 SWP SVOC Dioxins/Furans 0 to 3 inches 
07/18/2002 SWP svoc 0 to 3 inches 
07/18/2002 SWP svoc Duplicate 
07/18/2002 SWP SVOC, Dioxins/Furans 0 to 3 inches 
07/19/2006 SWP TOC grain size 0 to 3 inches 
03/1812004 SWP TCLPSVOC 0 to 3 inches 
07/18/2002 SWP svoc 0 to 3 inches 

Ceder Creelr Sediment Samples 
09/21/1983 EPA lnomanics VOC SVOC Surface 
09/21/1983 EPA lnomanics, VOC, SVOC Surface 
09/21/1983 EPA lnorganics VOC SVOC Surface 
05/03/1990 SWP voc svoc Not stated 
05/03/1990 SWP voc svoc Not stated 
05/0311990 SWP voc svoc Not stated 
08/13/1990 SWP voc svoc Not stated 
11/13/1995 NCDENR lnorganics SVOC Dioxins/Furans 0 to 12 inches 
11/13/1995 SWP voc svoc Split with NCDENR 
11113/1995 NCDENR lnomanics SVOC 0 to 12 inches 
11/13/1995 SWP voc svoc Split with NCDENR 
11/13/1995 NCDENR lnorganics SVOC 0 to 12 inches 
11/13/1995 NCDENR lnorganics SVOC Dioxins/Furans 0 to 12 inches 
11/13/1995 NCDENR lnorganics, svoc, Dioxins/Furans 0 to 12 inches 
11/13/1995 SWP voc svoc Split with NCDENR 
11113/1995 NCDENR lnorganics SVOC Dioxins/Furans Duplicate 
03/17/2004 SWP TCLPSVOC 0 to3 inches 
11/13/1995 NCDENR lnomanic SVOC 0 to 12 inches 
11/13/1995 SWP VOC,SVOC Split with NCDENR 
11/13/1995 NCDENR lnorganics, SVOC, Dioxins/Furans 0 to 12 inches 
11/14/1995 NCDENR lnorganics SVOC Dioxins/Furans 0 to 12 inches 
06122/2003 SWP svoc 0 to 3 inches 
07/18/2006 SWP TOC grain size 0 to 3 inches 
11/13/1995 NCDENR lnorganics SVOC Dioxins/Furans 0 to 12 inches 
11/14/1995 NCDENR lnorganics SVOC, Dioxins/Furans 0 to 12 inches 
07/18/2006 SWP TOC Qrain size 0 to 3 inches 
11/09/1998 NCDENR Dioxins/Furans Oto4 inches 
11/09/1998 SWP SVOC Dioxins/Furans Split with NCDENR 
11/09/1998 NCDENR Dioxins/Furans Oto4inches 
11/0911998 SWP SVOC Dioxins/Furans Split with NCDENR 
11/09/1998 NCDENR Dioxins/Furans 0 to4 inches 
11/09/1998 SWP SVOC Dioxins/Furans Split with NCOENR 
11/09/1998 NCDENR Dioxins/Furans 0 to4 inches 
11/09/1998 SWP SVOC Oioxins/Furans Split with NCDENR 
11/09/1998 NCDENR Dioxins/Furans 0 to 4 inches 
11/09/1998 SWP SVOC Dioxins/Furans Split with NCDENR 
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·Comment 

Backaround 

: 

Background 
Bac~ground 

Backaround 
Backaround 
Background 
Background 



I 
I 
I SempleiD ·. 

SW-143-SD 

I 
SW-143-SD 
SW-044-SD 
SW-044-SD 
SW-045-SD 
SW-045-SD 

I SW-045-SD 
SW-046-SD 
SW-046-SD 
SW-046-SD 

I 
SW-047-SD 
SW-047-SD 
SW-047-SD 
SW-048-SD 

I 
SW-048-SD 
SW-048-SD 
SW-049-SD 
SW-049-SD 

I 
SW-049-SD 
SW-050-SD 
SW-050-SD 
SW-050-SD 
SW-051-SD 

I SW-051-SD 
SW-051-SD 
SW-052-SD 
SW-052-SD 

I 
SW-052-SD 
SW-152-SD 
SW-152-SD 
SW-052-SD Duo 

I 
SW-053-SD 
SW-054-SD 
SW-055-SD 
SW-061-SD 

I 
SW-062-SD 
SW-063-SD 
SW-064-SD 
SW-064-SD 
SW-064-SD-TCLP 

I SW-065-SD 
SW-165-SD 
SW-066-SD 
SW-066-SD 

I 
SW-066-SD 
SW-066-SD-Dup 
SW-066-SD-TCLP 
SW-067-SD 

I 
SW-067-SD 
SW-067-SD Duo 
SW-167-SD 
SW-067-SD 

I 
SW-068-SD 

8746 
8747 
8748 

I 8867 
8868 
8869 
SW-025-SW 

I 
I 

Table 3. Summary of Analytical Program for Cedar Creek and Drainage Ditch 
· Southern Wood Piedmont- Gulf, North Carolina Facility 

Date Data .. 
CollectAtd Source Target Analyt8{s) Depth l~rval 

11/09/1998 NCDENR Dioxins/Furans Duplicate 
11/09/1998 SWP SVOC Dioxins/Furans DLJQiicate ~it 
11/09/1998 NCDENR SVOC, Dioxins/Furans 0 to4 inches 
11/09/1988 SWP SVOC, Dioxins/Furans ~it with NCDENR 
11/09/1998 NCDENR SVOC Dioxins/Furans 0 to4 inches 
11109/1998 SWP SVOC Dioxins/Furans Split with NCDENR 
07/1912006 SWP TOC,_grain size 0 to 3 inches 
11/09/1998 NCDENR Dioxins/Furans 0 to 2 inches 
11/09/1998 SWP SVOC Dioxins/Furans Split with NCDENR 
07/1912006 SWP TOC c_9_rain size 0 to 3 inches 
11/09/1998 NCDENR SVOC Dioxins/Furans 0 to 2 inches 
11/09/1998 SWP SVOC Dioxins/Furans ~it with NCDENR 
07/1912006 SWP TOC, grain size 0 to 3 inches 
11/09/1998 NCDENR Dioxins/Furans 0 to 2 inches 
11/09/1998 SWP SVOC Dioxins/Furans ~it with NCDENR 
07/1812006 SWP TOC, grain size 0 to 3 inches 
11/09/1998 NCDENR Dioxins/Furans 0 to 2 inches 
11/09/1998 SWP SVOC Dioxins/Furans Split with NCDENR 
07/1812006 SWP TOC, grain size 0 to 3 inches 
11/09/1998 NCDENR Dioxins/Furans 0 to 2 inches 
11/09/1998 SWP SVOC, Dioxins/Furans Split with NCDENR 
07/1812006 SWP TOC, grain size 0 to 3 inches 
11/09/1998 NCDENR Dioxins/Furans 0 to 2 inches 
11/09/1998 SWP SVOC Dioxins/Furans ~it with NCDENR 
07/1812006 SWP TOC, grain size 0 to3 inches 
11/09/1998 NCDENR Dioxins/Furans 0 to 2lnches 
11/09/1998 SWP SVOC, Dioxins/Furans ~it with NCDENR 
07/1812006 SWP TOC, grain size 0 to 3lnches 
11/09/1998 NCDENR Dioxins/Furans Duplicate 
11/09/1998 SWP SVOC Dioxins/Furans Duplicate Split 
07/1812006 SWP TOC Duplicate 
04/07/1999 SWP Dioxins/Furans 0 to 2 inches 
04/07/1999 SWP Dioxins/Furans 0 to 2 inches 
04/07/1999 SWP Dioxins/Furans 0 to 2lnches 
07/1712002 SWP svoc 0 to 3 inches 
07/1712002 SWP svoc 0 to 3 inches 
07/17/2002 SWP svoc 0 to3 inches 
0711712002 SWP SVOC Dioxins/Furans 0 to3 inches 
07/1912006 SWP TOC,_grain size 0 to3 inches 
03/1912004 SWP TCLPSVOC 0 to 3 inches 
07/1712002 SWP svoc 0 to3 inches 
07/1712002 SWP SVOC Duplicate 
07/1712002 SWP Dioxins/Furans 0 to 3 inches 
0612212003 SWP svoc 0 to 3 inches 
07/1912006 SWP TOC, grain size 0 to 3 inches 
0612212003 SWP svoc Duplicate 
03/1912004 SWP TCLPSVOC 0 to 3 inches 
07/1712002 SWP Dioxins/Furans 0 to3 inches 
07/1912006 SWP TOC, grain size 0 to 3 inches 
07/1912006 SWP TOC 0 to 3 inches 
07/1712002 SWP Dioxins/Furans Duplicate 
0612212003 SWP svoc Oto 3 inches 
07/1712002 SWP Dioxins/Furans Oto 3lnches 

C«<M CrHir Surface W.W SamDiu 
05/03/1990 SWP voc svoc 
05/03/1990 SWP voc svoc 
05/03/1990 SWP voc svoc 
08/13/1990 SWP voc svoc 
08/13/1990 SWP voc svoc 
08/13/1990 SWP voc svoc Contained disturbed sediment 
11/13/1995 NCDENR lnorganics SVOC 
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c 

comment 

Background 



I 
I 
I SampleiD 

SW-025-SW 

I 
SW-026-SW 
SW-026-SW 
SW-027-SW 
SW-028-SW 
SW-029-SW 

I SW-029-SW 
SW-129-SW 
SW-030-SW 
SW-030-SW 

I 
SW-031-SW 
SW-032-SW 
SW-033-SW 
SW-034-SW 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 3. Summary of Analytical Program for Cedar Creek and Drainage Ditch 
Southern Wood Piedmont- Gulf, North Carolina Facility 

Date Data 
CollectAid Source ,. . Target Analyte{s) Depth Interval 

11113/1995 SWP VOC SVOC Split with NCDENR 
11/13/1995 NCDENR lnorganics SVOC 
11/13/1995 SWP VOC,SVOC Split with NCDENR 
11/13/1995 NCDENR lnorganics, SVOC 
11/13/1995 NCDENR lnorganics SVOC 
11/13/1995 NCDENR lnorganics SVOC 
11/13/1995 SWP voc svoc Split with NCDENR 
11/13/1995 NCDENR lnorganics SVOC Duplicate 
11/13/1995 NCDENR lnorganics, SVOC 
11/13/1995 SWP voc svoc Split with NCDENR 
11/13/1995 NCDENR lnorganics SVOC 
11/13/1995 NCDENR lnorganics SVOC 
11/13/1995 NCDENR lnorganics, SVOC 
11/13/1995 NCDENR lnorganics, SVOC 
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Background 



-------------------
Table 4. Sample Locations for the Supplemental 2006 Field Collections 

Southern Wood Piedmont • Gulf, North Carolina Facility 

SampleiD Location Descriptor 
SW-050-SD Tributary to Cedar Creek Reference location 
SW-046-SD Tributary to Cedar Creek Reference location 
SW-048-SD Tributary to Cedar Creek Reference location 
SW-032-SD Tributary to Cedar Creek Reference location 
SW-059-SD Drainage Ditch Drainage Ditch 

SW-053-SD Drainage Ditch 
Drainage Ditch, near confluence 
with Cedar Creek 

SW-045-SD CedarCreek Main stem location 

SW-047-SD CedarCreek 
Main stem location, near confluence 
with reference location 

SW-064-SD Cedar Creek Main stem location 
SW-066-SD Cedar Creek Main stem location 
SW-067-SD Cedar Creek Main stem location 
SW-049-SD CedarCreek Main stem location 
SW-051-SD CedarCreek Main stem location 
SW-034-SD CedarCreek Main stem location 

SW-052-SD CedarCreek 
Main stem location, near confluence 
with Deep River 

Note: 
These samples were analyzed for total organic carbon and grain size 



-------------------
Table 5. Total Organic Carbon and Grain Size Analysis Results for Sediments Collected from the Drainage Ditch and Cedar 

Creek 
SWP-Gulf Facility, Gulf, North Carolina 

... 
,. Percent· Total Orgai'llc . 

Soil Percent Gravel Percent Percent Carbon· 
SamDleiD. CIUIIIftcatlon DascriDtlon · Clay(%) (%) Sand{%) Slit(%) mgiKg· I % 

Drainage Ditch Samples 

SW-053-SD CL-ML 
Fine to medium sandy silty 

16.4 1.7 34.4 47.5 5,090 0.509 
clay 

SW-059-SD ML Silt with sand 15.4 0 15 69.6 9,040 0.904 
cedar Creek Samples 

SW-032-SD SM 
Fine to medium sand with 

12.7 22 43.8 21.5 24,900 2.49 
gravel 

SW-034-SD SP-SM 
Fine to medium poorly 

4.7 0 89.8 6.5 2,520 0.252 
Qraded sand with silt 

SW-045-SD SM 
Fine to medium silty sand 

3.5 29.1 51.5 15.9 3,740 0.374 
with gravel 

SW-046-SD SP-SM 
Fine to medium poorly 

0.9 0 89.9 9.2 4,530 0.453 
graded sand with silt 

SW-047-SD SP-SM 
Fine to medium poorly 

0.8 8.1 83.7 7.4 1,830 0.183 
graded sand with silt 

SW-048-SD SC-SM 
Fine to medium silty clayey 

6.2 38 47.1 8.7 16,100 1.61 
sand with _g_ravel 

SW-049-5D SP 
Fine to medium poorly 

0.8 16.1 81 2.1 523 0.0523 
[graded sand with gravel 

SW-050-SD ML Fine to medium sandy silt 18.8 0 47.6 38.1 44,200 4.42 

SW-051-SD CL-ML Silty clay 38 0 3.9 58.1 7,450 0.745 
SW-052-SD CL-ML Silty clay, trace sand 21.5 0 12 66.5 7,220 0.722 
SW-052-5D Duo - - - - - - 8,860 0.886 

SW-064-SD ML Fine to medium sandy silt 9.3 0 46.9 43.8 20,400 2.04 

SW-066-SD SM Fine to medium silty sand 3.5 0 77.5 19 5,900 0.59 

SW-067-SD sc Fine to medim clayey sand 11.5 2.8 83 2.7 917 0.0917 

SW-067-SD Duo - - - - - - 737 0.0737 

Notes: 
All samples were collected from downstream locations. 
A dash("-") Indicates that the sample was not collected. Field duplicates were not collected for grain size analysis 
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Table 6. Summary of Maximum Non-Detect Values for Sediment Samples Collected from Background Areas, the Drainage Ditch, and Cedar Creek 

Southern Wood Piedmont· Gulf, North Carolina Facility 
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I BackarOUnd Samples I Drainage Ditch Samples I . Cedar Craek SalnPies 
Chemlcat .· Units I Freq I MexValue I Range . I Freq I Max Value I Range I Freq I MaxValue I Range 

VOLAnLES 
2-Butanone mq/KQ (dw) 0/2 0.025 0.012. 0.025 0/6 0.05 0.013. 0.05 0/6 0.05 0.013. 0.05 
~cetone mq/Kq (dw) NA 0.016 0.012. 0.016 0/1 0.02 0.013-0.02 - 0.016 0.013. 0.016 
Benzene mg/KQ (dw) 0/3 0.016 0.005. 0.016 1/11 0.015 0.005 • 0.015 0/8 0.016 0.005. 0.016 
Ethylbenzene mg/Kg (dw) 0/3 0.005 0.005 • 0.005 2111 0.005 0.005. 0.005 1/8 0.005 0.005 • 0.005 
Methylene Chloride (dicloromethane) mg/Kg (dw 0/2 0.02 0.005-0.02 0/6 5 0.005-5 0/6 5 0.005-5 
Styrene mg/Kg(dw 0/3 0.016 0.012. 0.016 1/4 0.015 0.013. 0.015 - 0.016 0.013-0.016 
Toluene mg/Kg (dw 1/3 0.016 0.005. 0.016 3/11 0.015 0.005. 0.015 3/8 0.016 0.005. 0.016 
Xylenes mg/Kg (dw 0/3 NA 0.005. 0.016 3/11 0.014 0.005. 0.014 218 0.016 0.005. 0.016 

SEMI-VOLA11LES 
1-Methylnaphthalene mg/Kg dw 0/1 NA NA 0/1 NA NA 0/2 NA NA 
2,3,4,6-Tetrachlorophenol m_g/Kg dw) 0/2 1.7 1.7-1.7 0/15 0.33 0.05-0.33 0/16 1.7 0.33-1.7 
2,4,6-Trichlorophenol mq/KQ dw) 0/6 2 0.33-2 0/15 13 0.01 -13 0/28 2 0.33-2 
2,4-Dimethylphenol mg/KQ dw) 0/11 2 0.33-2 1119 5.1 0.01. 5.1 1/35 2 0.33-2 
2-Chlorophenol mg/Kg (dw 0/6 2 0.33-2 0/15 13 0.01 -13 0/27 2 0.33-2 
2-Methylnaphthalene mg/Kg dw 0/12 2 0.33. 2 4/20 2 0.01 -2 6/39 2 0.33-2 
2-Methylphenol mg/Kg dw 0/6 2 0.33-2 0/15 5.1 0.01. 5.1 0/28 160 0.33-160 
3/4-Methylphenol mg/Kg dw 0/10 NA NA 0/9 NA NA 4/35 NA NA 
4-Chloro-3-methylphenol mg/Kg dw 0/5 2 0.33-2 1/19 13 0.01 -13 0/22 2 0.33-2 
~cenaphthene m_g/Kg dw 0/12 2 0.33-2 4/20 2 0.01 -2 13/38 2 0.33-2 
~cenaphthylene mq/KQ dw 1/10 0.51 0.33. 0.51 3/14 0.44 0.33·0.44 2132 150 0.33-150 
Aniline mq/KQ dw) 0/2 0.33 0.33-0.33 0/15 2 0.05-2 2116 2 0.33-2 
Anthracene mg/Kg (dw) 1/12 0.51 0.33. 0.51 9/20 0.41 0,01-0.41 21/40 0.7 0.33-0.7 
Benzo a anthracene mg/Kg (dw 1/12 0.51 0.33-0.51 10/20 0.44 0.01-0.44 21/40 2 0.33-2 
Benzo a)pyrene mg/Kg dw 1/12 0.51 0.33. 0.51 10/20 0.41 0.01. 0.41 20/40 2 0.33-2 
Benzo b fluoranthene mg. Kg dw 1f7 0.33 0.33-0.33 8113 0.33 0.01-0.33 9/30 130 0.33-130 
Benzo b,k)fluoranthene mg. Kg dw 1/5 NA NA 6f7 NA NA 10/14 NA NA 
Benzo [g,h,l)perylene m_g. Kg dw 1/10 0.51 0.33-0.51 8114 13 0.33-13 8/34 2 0.028-2 
Benzo k}_fluoranthene m_g, Kg dw 0/6 0.33 0.33-0.33 7/12 0.33 0.01-0.33 5/28 140 0.33-140 
Biphenyl mg/KQ dw) 011 NA NA 0/1 NA NA 0/2 2 2-2 
Carbazole mg/Kg (dw 0/8 0.51 0.33. 0.51 4/20 0.42 0.01. 0.42 9/28 0.7 0.33-0.7 
Chrysene mg/Kg dw 2112 0.51 0.33. 0.51 12/20 0.41 0.01-0.41 22140 0.7 0.33-0.7 
Dibenzo(a,h)anthracene mg/Kg dw 0/12 2 0.33-2 2/20 13 0.01 -13 9/39 2 0.33-2 
Dibenzofuran mg/Kg dw 0/10 2 0.33-2 4/14 2 0.33-2 7/33 2 0.041-2 
Fluoranthene mg/Kg dw 2112 0.51 0.33. 0.51 11/20 0.41 0.01-0.41 24/40 0.7 0.33-0.7 
Fluorene mg/Kg dw 1/12 0.51 0.33. 0.51 4/20 0.42 0.01-0.42 19/40 0.7 0.33-0.7 
lndeno( 1,2,3-cd)pyrene mg/Kg dw 1/12 0.51 0.33. 0.51 5/20 13 0.01 -13 10/40 2 0.33 ·2 
lso_l)_horone mg/Kg dw 0/5 0.51 0.33. 0.51 1113 13 0.33-13 0/17 2 0.031 ·2 
Naphthalene mq/KQ dw) 0/12 2 0.35-2 4/20 2 0.01-2 6/39 2 0.35-2 
Pentachlorophenol mg/Kg dw) 0/12 2 0.89-2 5/20 32 0.05-32 5/38 3.6 0.89-3.6 
Phenanthrene mg/Kg (dw) 1/12 0.51 0.33. 0.51 9/20 0.41 0.01-0.41 21/40 0.7 0.33-0.7 
Phenol mg/Kg (dw) 0/6 2 0.33-2 3/15 13 0.01 -13 0/28 2 0.33-2 
IPyrene mg/Kg (dw) 2/10 0.51 0.33. 0.51 11114 0.33 0.33· 0.33 17/34 160 0.33 ·160 

-
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Table 6. Summary of Maximum Non-Detect Values for Sediment Samples Collected from Background Areas, the Drainage Ditch, and Cedar Creek 

Southern Wood Piedmont· Gulf, North Carolina Facility 
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.. .. I" Background Samples I . Dnlnage Ditch Samples I Cadar Creak SamPleS 
ChamtcaJ · unns 'I· Fnq I MaValue I .. ·Range ·I Fnq I Max Value I Range J Fnq I Max Value I · Range .. 

. METALS 
!Aluminum mg/Kg dw 6/6 NA NA 5/5 NA NA 9/9 NA NA 
!Antimony mg/Kg dw - 1 1 - 1 012 4 1-4 0/3 5 1-5 
!Arsenic mg/Kg dw 416 3 2-3 5/5 NA NA 6/9 2 1-2 
Barium mg/Kg dw 6/6 NA NA 5/5 NA NA 9/9 NA NA 
Beryllium mg/Kg dw 316 1 0.25- 1 5/5 NA NA 5/9 1 0.25-1 
Cadmium mo/Ko dw) 016 0.3 0.05-0.3 0/5 0.34 0.05-0.34 0/9 0.36 0.05-0.36 
Calcium mo/Ko dw 5/6 NA NA 414 NA NA 7f7 NA NA 
Chromium mQ/Ko (dw 616 NA NA 5/5 NA NA 9/9 NA NA 
Cobalt mQ/Kg (dw 1/6 8 4-8 215 20 9-20 4/9 20 4-20 
Copper mg/Kg dw 216 8 3-8 4/5 20 20-20 4/9 20 20-20 
Iron mgt Kg dw 616 NA NA 5/5 NA NA 9/9 NA NA 
Lead mgt Kg dw 6/6 NA NA 5/5 NA NA 919 . NA NA 
Magnesium mgt Kg dw 5/5 NA NA 414 NA NA 7f7 NA NA 
Manganese mg/Kg dw 616 NA NA 5/5 NA NA 9/9 NA NA 
Mercury_ mo/Ko dw) 0/5 0.06 0.06-0.06 0/4 0.07 0.06-0.07 017 0.2 0.06-0.2 
Nickel mo/Ko dw) 216 8 3-8 5/5 NA NA 5/9 15 3-15 
Potassium mg/Kg (dw 5/5 NA NA 414 NA NA 7f7 NA NA 
Selenium mg/Kg dw 0/5 1 0.46- 1 014 1 0.51 -1 017 1 0.57-1 
Silver mgt Kg dw 1/6 0.83 0.73-0.83 1/5 0.93 0.79-0.93 219 1 0.87-1 
Sodium mgiKg dw 0/5 90 20-80 014 220 80-220 017 190 40- 190 
[Thallium mg/Kg dw 0/5 0.55 0.48-0.55 014 0.62 0.5-0.62 017 0.66 0.05-0.66 
rnn mg/Kg dw 1/1 NA NA 1/1 NA NA 212 NA NA 
['.'anadium mg/Kg dw) 616 NA NA 5/5 NA NA 9/9 NA NA 
~nc mo/Ko dw 1/6 40 20-30 1/5 50 30-50 219 40 30-40 

DIOXINSIFURANS 
2,3,7,8-TCDD ng/Kg dw 2111 NA NA 1/6 NA NA 9/38 NA NA 
1,2,3,7,8-PeCDD ng/Kg dw 1/11 12 3.2-12 3/6 5 5-5 21/38 16 4.2- 16 
1,2,3,4, 7 ,8-HxCDD ng/Kg dw 1111 12 0.05-12 616 NA NA 27/38 16 4.3-16 
1,2,3,6, 7 ,8-HxCDD ng. Kg dw 1111 12 0.05-12 616 NA NA 37/38 5 5-5 
1,2,3,7,8,9-HxCDD ng. Kg dw 1/11 12 0.05-12 616 NA NA 36/38 5 5-5 
1,2,3,4,6, 7,8-HpCDD ng. Kg dw 4/11 30 3.2-30 6/6 NA NA 38/38 NA NA 
OCDD no/Ko dw) 9/11 140 140-140 6/6 NA NA 38/38 NA NA 
2,3,7,8-TCDF no/Kq dw) 3/11 NA NA 1/6 NA NA 20/38 NA NA 
1,2,3,7,8-PeCDF no/Ko dw) 017 15 0.05-12 1/6 18 5-18 11/31 20.4 0.05-20.4 
2,3,4, 7 ,8-PeCDF no/Kq(dw 1111 12 0.06-12 216 18 5-18 17138 15.7 0.05-15.7 
1,2,3,4, 7 ,8-HxCDF ng!Kg dw 1/11 15 0.04-12 416 210 200-210 22138 1200 4.3-1200 
1,2,3,6, 7 ,8-HxCDF ng.Kg dw 1/11 12 0.04-12 3/6 18 5-18 23/38 17 0.3-17 
1,2,3,7,8,9-HxCDF ng. Kg dw 1/11 15 0.05-12 4/6 18 0.3-18 17/38 17 0-17 
2,3,4,6, 7 ,8-HxCDF ng. Kg dw 1/11 12 0.04-12 216 18 18-18 12138 38 4.2-38 
1,2,3,4,6, 7 ,8-HpCDF ng. Kg dw 4/11 12 0.1 -12 6/6 NA NA 38/38 NA NA 
1,2,3,4, 7 ,8,9-HpCDF ng, Kg dw 1/11 12 0.1 -12 616 NA NA 32138 16 4.3-16 
OCDF no/Ko dw) 1/10 25 0.1-25 616 NA NA 37/38 32 32-32 

-
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Table 6. Summary of Maximum Non·Detect Values for Sediment Samples Collected from Background Areas, the Drainage Ditch, and Cedar Creek 

Southern Wood Piedmont· Gulf, North Carolina Facility 

-
BackGround S.males · Drainage Ditch Samples Cedar Creek Samples 

Chemical . Units Freer Max Value 
Dioxln-TEQ (mammalian) ng/Kg (dw) 10/11 [1] 
Dioxln-TEQ (avian) ng/KQ(dw) 10/11 [1) 

Notes: 
Background areas combine the samples from the creek and drainage ditch background samples 
NA: Not available or not applicable. 

RDae Freq MaValue Rage 
[1] 6/6 NA NA 
[1) 6/6 NA NA 

[1) Calculated mammalian-TEO and avian-TEO values were 15.1 and 21.1 ng/Kg (dw), respectfully, if all non-detect congeners were set to one-half the SOL. 

Freq Max Value Rage 
38/38 NA NA 
38/38 NA NA 

- -
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Table 7. Comparison of Observed Surface Water Pentachlorophenol Results in Cedar 

Creek to Sample Specific pH-Dependent Screening Criteria 
Southern Wood Piedmont- Gulf, North Carolina Facility 

Sample-Specific· ·-
Excaads Screening Screening Values · Obsetvad Results 

. (JJS i/L.) - Jilt IL) Value? 
. Sample ID Acute Chronic Cone Lab Flag Acute Chronic 

8746 13.7 8.6 10 u NA NA 
8747 13.7 8.6 150 Yes Yes 
8748 13.7 8.6 10 u NA NA 
8867 13.7 8.6 50 u NA NA 
8868 13.7 8.6 50 u NA NA 
8869 13.7 8.6 50 u NA NA 
SW-025-5W 13.7 8.6 50 u NA NA 
SW-026-5W 13.7 8.6 50 u NA NA 
SW-029-5W 13.7 8.6 50 u NA NA 
SW-030-5W 13.7 8.6 50 u NA NA 
SW-030-5W (NCDENR) 13.7 8.6 25 u NA NA 
SW-031-5W(NCDENR) 13.7 8.6 25 u NA NA 
SW-032-5W NCDENR) 13.7 8.6 25 u NA NA 
SW-033-5W (NCDENR) 13.7 8.6 25 u NA NA 
SW-034-5W NCDENR) 13.7 8.6 25 u NA NA 
SW-027-5W NCDENR) 13.7 8.6 25 u NA NA 
SW-028-SW NCDENR) 13.7 8.6 25 u NA NA 
SW-029-5W NCDENR) 13.7 8.6 11 J No Yes 
SW-129-5W (NCDENR) 13.7 8.6 16 J Yes Yes 
SW-025-5W (NCDENR) 13.7 8.6 25 u NA NA 
[SW-026.:.SW 11\J(,DENR) 13.1 8.6 25 [U NA NA 

Note: 
pH-dependent acute and chronic screening values calculated using equation from NCDENR (2003). Used 
average measured pH (2006 event) of 7.41 for Cedar Creek. 
Lab Flags: U = not detected; J = detected at estimated concentration. 
Sample SW-129-SW is a field duplicate of sample SW-029-SW. 
All samples were unfiltered. 



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

.. 

Table 8. Comparison of Observed Surface Water Zinc Results to Sample Specific 
Hardness-Dependent Screening Criteria 

Southern Wood Piedmont ·Gulf, North Carolina Facility 
•• ~.' •.. , . - :o-: 

·~-.. . . .. · Sample;.specific .. -::-· . 
.. 

.. Screening Values .. ·.Observed Results·· Exceeds Screening 
' .. 

Hardness . Ju! /Lf · {ug/Lj_ · .Value? c 

'. 

: ·sampleiD. -;cmg/L)- Acute ·chronic Cone. ·Lab Flag · Acute- ·Chronic· 
SW-025-SW (NCDENR) 29.07 41.08 37.21 7 UJ NA 
SW-026-SW (NCDENR) 29.98 42.17 38.20 11 J No 
SW-027-SW (NCDENR) 29.32 41.38 37.48 au NA 
SW-028-SW (NCDENR) 29.07 41.08 37.21 28 J No 
SW-029-SW (NCDENR) 30.72 43.05 38.99 8 UJ NA 
SW-129-SW (NCDENR) 29.89 42.07 38.10 7U NA 
SW-030-SW (NCDENR)_ 27.50 39.19 35.50 20 U· NA 
SW-031-SW (NCDENR) 11.99 19.40 17.58 7U NA 
SW-033-SW (NCDENR) 9.61 16.08 14.57 13 J No 
SW-034-SW (NCDENR) 21.87 32.28 29.24 9 UJ NA 
SW-032-SW (NCDENR) 14.75 23.13 20.95 7U NA 

Note: 
Hardness calculated using sample calcium and magnesium results using equation from NCDENR (2003) 
Acute and chronic screening values calculaed using equation from NCDENR (2003). 

NA 
No 
NA 
No 
NA 
NA 
NA 
NA 
No 
NA 
NA 

Lab Flags: U = not detected; UJ = not detected at estimated concentration; J = detected at estimated concentration. 
Sample SW-129-SW is a field duplicate of sample SW-029-SW. 
All samples were unfiltered. · 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 9. Summary of Maximum Non-Detect Values for Sediment Samples Collected from Background Areas 
and Cedar Creek 

Southern Wood Piedmont- Gulf, North Carolina Facility 

Al881 Background Samples · Cedar Creek Samples 
Summary Stam 1 · Freq. 1-MaxValue 1· ·Range· Freq I Max Value I Range 

Volatiles ' 

2-Butanone 0/2 0.025 0.01-0.025 017 0.025 0.01-0.025 
Benzene 0/2 0.01 0.005-0.01 0/7 0.01 0.001-0.01 
Ethyl benzene 0/2 0.005 0.005- 0.005 0/7 0.005 0.001 - 0.005 
Methylene Chloride 0/2 0.01 0.005-0.01 0/7 0.01 0.001-0.01 
!Toluene 0/2 0.01 0.005-0.01 0/7 0.01 0.001-0.01 
~ylenes 0/2 0.01 0.005-0.01 0/7 0.01 0.001-0.01 

· Semi-Volatiles 
lp-Chloro-m-cresol 0/6 NA NA 0/14 NA NA 
2-Methylnaphthalene 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
2-Methylphenol 0/2 0.01 0.01-0.01 017 0.01 0.01 -0.01 
2,3,4,6-Tetrachlorophenol 0/2 0.05 0.05-0.05 017 0.05 0.01-0.05 
~,4-Dimethylphenol 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
~,4,6-Trichlorophenol 0/2 0.01 0.01-0.01 0/7 0.01 0.01-0.01 
2-Chlorophenol 0/2 0.01 0.01-0.01 0/7 0.01 0.01-0.01 
~cenaphthene 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
~cenaphthylene 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
~niline 0/4 0.05 0.05-0.05 0/7 0.05 0.01-0.05 
Anthracene 0/2 0.01 0.01-0.01 0/7 0.01 0.01-0.01 
Benzo( a }anthracene 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
Benzo{a)pyrene 0/6 0.01 0.01-0.01 0/14 0.01 0.01 -0.01 
Benzo(b )fluoranthene 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
Benzo(k}fluoranthene 0/2 0.01 0.01 -0.01 0/7 0.01 0.01-0.01 
Benzo(b,k)fluoranthene 0/2 0.01 0.01-0.01 0/7 0.01 0.01-0.01 
Benzo(g,h,i)perylene 0/4 0.01 0.01-0.01 0/7 0.01 0.01-0.01 
Carbazole 0/4 0.05 0.01-0.05 0/9 0.05 0.01-0.05 
Chrysene 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
Dibenzo(a,h}anthracene 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
Dibenzofuran 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
Fluoranthene 0/4 0.01 0.01-0.01 0/9 0.01 0.01-0.01 
Fluorene 0/6 0.01 '0.01 -0.01 0/14 0.01 0.01 -0.01 
lndeno(1,2,3-cd)pyrene 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
lsophorone 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
Naphthalene 0/4 0.01 0.01-0.01 0/9 0.05 0.01-0.05 
Pentachlorophenol 0/6 0.05 0.025-0.05 3/14 0.05 0.01 -0.05 
Phenanthrene 0/6 0.01 0.01-0.01 0/14 0.01 0.01-0.01 
Phenol 0/2 0.01 0.01-0.01 017 0.01 0.01-0.01 
Pyrene 0/4 0.01 0.01-0.01 017 0.01 0.01-0.01 

-. lnorganlcs . . . 
'. 

~luminum 4/4 NA NA 717 NA NA 
~ntimony 0/4 0.02 0.02-0.02 017 0.02 0.02-0.02 
~rsenic 0/4 0.003 0.003 - 0.003 017 0.003 0.003- 0.003 
Barium 4/4 NA . NA 717 NA NA 
Beryllium 0/4 0.001 0.001 - 0.001 017 0.001 0.001 - 0.001 
Cadmium 0/4 0.002 0.002 - 0.002 017 0.002 0.002 - 0.002 
Calcium 4/4 NA NA 717 NA NA 
Chromium 0/4 0.003 0.002 - 0.003 0/7 0.003 0.002.-0.003 
Cobalt 0/4 0.004 0.003 - 0.004 017 0.003 0.003 - 0.003 

Page 1 of2 
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Table 9. Summary of Maximum Non-Detect Values for Sediment Samples Collected from Background Areas 
and Cedar Creek 

Southern Wood Piedmont· Gulf, North Carolina Facility 

AnJa Background Samples. 
Summary Stats Freq Max Value Range 

Copper 0/4 0.007 0.004- 0.007 
Iron 4/4 NA NA 
Lead 0/4 0.001 0.001 - 0.001 
Magnesium 4/4 NA NA 
Manganese 4/4 NA NA 
Mercury 0/4 0.0002 0.0002 - 0.0002 
Nickel 1/4 0.007 0.007 - 0.007 
Potassium 4/4 NA NA 
Selenium 0/4 0.003 0.003 - 0.003 
Silver 0/4 0.004 0.003 - 0.004 
Sodium 4/4 NA NA 
!Thallium 0/4 0.003 0.003 - 0.003 
Vanadium 0/4 0.004 0.003 - 0.004 
IZinc 2/4 0.008 0.007 - 0.008 

Notes: 
All concentration units are in mg/L. 
There were no surface water samples available from the drainage ditch. 
NA = Not applicable 

Cedar Creek Samples 
Freq . Max Value Range .. 

017 0.007 0.004- 0.007 
717 NA NA 
0/7 0.002 0.001 - 0.002 
717 NA NA 
717 NA NA 
1/7 0.0002 0.0001 - 0.0002 
017 0.007 0.007 - 0.007 
717 NA NA 
017 0.003 0.003 - 0.003 
0/7 0.005 0.003 - 0.005 
717 NA NA 
017 0.003 0.003 - 0.003 
'017 0.005 0.003 - 0.005 
0/7 0.02 0.007-0.02 

Page2 of2 
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Table 10. Compilation of Preliminary COPECs based on the SLERA Screening for 
Further Assessment as Part of ERAGS Step 3 

Southern Wood Piedmont· Gulf, North Carolina Facility 
· Gnemlcal . Preliminary 5eatmem l"'reummary. ~unace 

Class. COPEC cat[a] . Water COPEC :' cat ra.1 
VOCs Benzene 3 

Ethyl benzene 3 
Sjyrene 3 
Toluene 3 
Xylenes (Total) 3 

SVOCs 2,4-Dimethylphenol 3 2-Methylphenol 3 
2-Meth_i'lnaphthalene 1 Pentachlorophenol 1 
2-Methylphenol 3 Pyrena 3 
Acenaphthene 1 
Acenaphthylene 1 
Anthracene 1 
Benzo a)anthracene 1 
Benzo a)pyrene 1 
Benzo b )fluoranthene 3 
Benzo (g,h,i)perylene 3 
Benzo k)fluoranthene 3 
Carbazole 3. 
Chrysene 1 
Dibenz{ a,h )anthracene 1 
Dibenzofuran 3 
Fluoranthene 1 
Fluorene 1 
lndeno 1 ,2,3-cd}pyrene 3 
Naphthalene 1 
Pentachlorophenol 3 
Phenanthrene 1 
Phenol 3 
Pyrena 1 
ICtal 1-'AHS 1 

In organics Aluminum 3 Aluminum 1 
Arsenic 1 Barium 3 
Barium 3 Calcium 3 
Beryllium 3 Iron 1, 5 
Calcium 3 Magnesium 3 
Cobalt 3 Manganese 3 
Copper 1 Mercury 1, 5 
Iron 3 Potassium 3 
Magnesium 3 Sodium 3 
Manganese 3 
Nickel 1 
Potassium 3 
Silver 1. 
Vanadium 3 

Dioxin-TEQs Dioxin-TEQs 1 

Note: 
The preliminary COPECs were identified based on comparison to conservative screening 
benchmarks. A refined COPEC screening will be performed as part of ERAGS Step 3. See Section 
4 of text for discussion. 
Only those chemicals that were detected in at least one sample are shown in this table. 
[a] Cat: Chemical category values shown in Appendix 8 tables (from NCDNER, 2003). 
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Appendix A 
NCDENR Checklist for Ecological Assessments/Sampling 
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a me& 
APPENDIX A 

· NCDENR Checklist for Ecological Assessments/Sampling 

· Preface 

This appendix shows the completed checklist for ecological assessments and sampling that is 
included as part of NCDENR {2003). Tables, figures, and additional attachments were prepared 
to support the preparation of this checklist, which are listed below. 

List of Tables 

Table A1-1 Summary of Analytical Results from Sediment Samples Collected from 
Background Areas, the Drainage Ditch, and Cedar Creek, Southern Wood 
Piedmont - Gulf, North Carolina Facility 

Table A1-2 Summary of Analytical Results from Surface Water Samples Collected from 
Cedar Creek, Southern Wood Piedmont - Gulf, North Carolina Facility 

Table A1-3 Plant Species List from Off-Property Areas, Southern Wood Piedmont - Gulf, 
North Carolina Facility 

Table A1-4 Field Collected Surface Water Quality Measurements from the Drainage Ditch, 
Cedar Creek, and the Off-Site Pond, Southern Wood Piedmont - Gulf, North 
Carolina Facility 

Table A1-5 Wildlife Species List from Off-Property Areas, Southern Wood Piedmont- Gulf, 
North Carolina Facility 

Table A1-6 Benthic Macroinvertebrates from the Drainage Ditch, Cedar Creek, and the Off­
Site Pond, Southern Wood Piedmont- Gulf, North Carolina Facility 

Table A2-1 National Heritage Program Database Output for Chatham County, Southern 
Wood Piedmont - Gulf, North Carolina Facility 

List of Figures 

Figure A3-1 SWP-Gulf Facility 1962 and 1979 Aerial Photographs 

Figure A3-2 SWP-Gulf Facility 2004 Aerial Photograph 
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SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

APPENDIX A 
CHECKLIST FOR ECOLOGICAL ASSESSMENTS/SAMPLING 

1. Site Name: Southern Wood Piedmont- Gulf Site 
USEPA 10 Number: _;.N:...;;..C=D=-0;:;.;5;;...;:3;..,_;;4..;;;..88;:;.;5;;..;:5:...;;..7 _______________ _ 
Location SR 2139 

~~~~----~~--~~--------~~--~~--------------County: Chatham City: Gulf State: _N:....;;....;:;.C ______ _ 

2. Latitude: 35.60639 Longitude: _·....:.7-=9.:.::.3:....:4:___ _________ _ 
Note: 
Latitude and Longitude information is for the Township of Gulf, as reported at the following URL: 
http://www.lat-long.com/North-Carolina/Gulf-Township-of_ 1026536.html 
Survey location Lat!Long information is shown in Table A 1-4. 

3. 

II. 

1. 

2. 

Attach site maps, including a topographical map, a diagram which illustrates the layout 
of the facility (e.g., site boundaries, structures, etc.), and maps showing all habitat areas 
identified in Section Ill of the checklist. Also, include maps which illustrate known and 
suspected release areas, sampling locations and any other important features, if 
available. 

The areas under evaluation include the on-site drainage ditch and Cedar Creek. 
See attached figures reproduced from the Work Plan Memorandum for the 
Preparation of Human Health and Ecological Risk Assessments at the Former 
Southern Wood Piedmont Facility in Gulf, North Carolina (Attachment A1; 
Figures A1-1, A1-2A and A1-2B). Also see attached hand-drawn sketches of 
existing habitat types on the site observed during site investigations in July 2006 
(Figure A1-3), and aerial photographs taken in 1962, 1979 and 2004 (Figures A3-1 
and A3-2). · 

SITE CHARACTERIZATION 

Indicate the approximate area of the site (i.e., acres or sq. ft.): 

The approximate areas of the evaluated portions of the site are summarized 
below: · 

• Drainage ditch: 1,890 linear feet x 3.6 feet width = 0.16 acre 
• Cedar Creek: : 12,981 linear feet x 25 feet. width= 7.40 acre 

Note: The average stream widths of the drainage ditch and Cedar Creek were 
based on field measurements collected in July 2006. The linear footages were 
based upon measurements using Auto CAD files of both features. 

Is this the first site visit? DYes I8J No 
If no, attach trip report of previous site visit(s), if available. 

Dates(s) of previous site visit(s) Multiple dates based on prior site investigation 
activities. 

Page A-1 of 43 
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SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

3. 

4. 

5. 

Are aerial or other site photographs available?~ Yes D No 
If yes, please attach any available photo(s) to the site map to the report. 

See figures provided in Attachment A3 

Provide an approximate breakdown of the land uses on the site: 

__ % Heavy Industrial 
% Residential 

___ % Light Industrial 
20 %Rural 

%Urban ---
% Agriculturalb 

% Recreationala 10 %Undisturbed ~7=0~- % Othef 

b 

For recreational areas, please describe the use of the area (e.g., park, playing field, etc). 

For agricultural areas, please list the crops and/or livestock which are present. 

c 
For areas designated as "other,· please describe the use of the area. 

The site is a former wood treating facility. Most of the site area is characterized 
by naturalized vegetation. This vegetation ranges from early successional field 
to mature pine stands. Some small portions of undisturbed vegetation occur 
along the northern site boundary, coincident with the riparian corridor of Cedar 
Creek. Site access dirt roads are present and appear to be periodically used. 

Provide an approximate breakdown of the land uses in the area surrounding the site. 
Indicate the radius (in miles) of the area described: F1 mile! 

__ % Heavy Industrial 
20 % Residential 

""'10 % Recreationala 

5 % Light Industrial 
20 %Rural 
30 % Undisturbed 

%Urban ---
15 % Agriculturalb 

__;;,;;;......__% Othef 

b 
For recreational areas, please describe the use of the area (e.~:~., park, plavin!l field, etc). 

c 

A portion of the forested properties on the north side of Cedar Creek have 
property signs that state ownership by a biking club. Portions of the forested 
areas on the south side of Cedar Creek exhibit signs of use by deer hunters. 
This evidence includes a deer feeding station, a deer stand, and piles of corn 
cobs placed along deer trails. 
For agricultural areas, please list the crops and/or livestock which are present. 
Stands of similarly-aged pine trees, growing in loose rows are present both on 
the site proper as well as on the nearby brick plant property to the east. The pine 
stands on the site proper are significantly smaller in area than those occurring 
on the former brick plant property. The adjacent property to the east, west and 
south of the site is also planted with pine trees for silviculture and harvesting. 

For areas designated as "other,• please describe the use of the area. 

Page A-2 of 43 
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SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

6. 

7. 

8. 

9. 

10. 

Has any movement of soil taken place at the site? [gl Yes D No 
If yes, indicate the likely source of the disturbance, (e.g., erosion, agricultural, mining, 
industrial activities, removals, etc.} degree of disturbance, and estimate when these 
events occurred. 
The site is a former wood treating facility with very few existing above-ground 
structures in place (see aerial photographs from 1979 and 2004; Figures A3-1 and 
A3-2). It is likely that a significant amount of earth movement has taken place as 
part of re-claiming the site (i.e., razing of buildings, maintenance/removal of 
roads, rough and final grading activities, etc.). 

Do any sensitive environmental areas exist adjacent to or in proximity to the site, 
(e.g. Federal and State parks, National and State monuments, wetlands}? ~ 
Remember, flood plains and wetlands are not always obvious; do not answer "no" 
without confirming information. See Table 1 for a list of contacts. 

Please provide the source(s} of information used to identify these sensitive areas, and 
indicate their general location on the site map. 

Although wetland areas are present both on the site and adjacent to the site, 
they have not been mapped by the USFWS National Wetlands Inventory, 
presumably because of their relatively small size. The NCDENR concluded that 
wetland areas of any significant size are restricted to the Cedar Creek channel 
itself (Attachment A1-1). The wetland areas near the creek are fragmented and 
may be characterized as "moist woods" which are not readily apparent in aerial 
photography to as wetlands. The presence of these wetlands was verified by a 
wetlands scientist during site visits in July 2006. 

What type of facility is located at the site? 

D Chemical 
D Waste Disposal 

D Manufacturing 
[8] Other (specify} 

I A former wood treatment facility. 

0 Mixing 

Identify the contaminants of potential concern (COPCs} at the site. If known, include 
the maximum contaminant levels. Please indicate the source of data cited (e.g., 
RFI, confirmatory sampling, etc}. 

PAHs, Dioxins/Furans, Pentachlorophenol 
See Tables A1-1 and A1-2 for summaries of analytical results for sediment and 
surface water, respectively. 

Check any potential routes of off-site migration of contaminants observed at the site: 

0 Swales 
[81 Runoff 
D Other (specify}: 

D Depressions 
D ·Windblown Particulates 

[gl Drainage Ditches 
0 Vehicular Traffic 

Page A-3 of 43 
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SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

11. Indicate the a roximate de th to roundwater in feet below round surface b s . 

12. 

13. 

According to the ESI Report (NCDENR, 1999), the potentiometric head of bedrock 
wells reported to average 26.7 feet within a 1.5 mile radius of the site, and 24.2 
feet for Chatham County. The depth to groundwater for monitoring wells 
installed as art of the site RI/FS ran ed from 4 to 25 ft b s. 

Indicate the direction of groundwater flow (e.g., north, southeast, etc.) 
According to the ESI Report (NCDENR, 1999), the general trend of the 
groundwater flow was north towards Cedar Creek, although south of the railroad 
tracks there were eastern and southeastern components to the groundwater 
flow. 

Is the direction of surface runoff apparent from site observations? 181 Yes D No 
If yes, to which of the following does the surface runoff discharge? Indicate all that 
apply. 

~ Surface water D Groundwater .D Sewer 

D Collection Impoundment 

14. Is there a navigable water body or tributary to a navigable water body? 

~Yes D No Cedar Creek, which discharges to the Deep River. Cedar Creek 
meets the Section 404 definition of a "navigable water"; 
however, it is not navigable in the traditional sense. The 
surface water in Cedar Creek is shallow in depth, intermittent, 
with many areas exhibiting zero flow. 

15. Is there a water body anywhere on or in the vicinity of the site? If yes, also complete 
Section 111.8.1: Aquatic Habitat Checklist- Non-Flowing Systems and/or Section 111.8.2: 
Aquatic Habitat Checklist -- Flowing Systems. 

181 Yes (approx distance: 1.75 miles from D No 
former SWP facility) 

Note: There is a man-made pond immediately east of the property. 

16. Is there evidence of flooding? 181 Yes 0 No 
Wetlands and flood plains are not always obvious. Do not answer "no" without 
confirming information. If yes, complete Section III.C: Wetland Habitat Checklist. 

17. If a field guide was used to aid any of the identifications, please provide a reference. 
Also, estimate the time spent identifying fauna. (Use a blank sheet if additional space is 
needed for text.) 

Field Guide References: (1) Peterson's Field Guide to Trees and Shrubs of 
the Eastern U.S.; (2) Peterson's Field Guide to 
Wildflowers of the Eastern U.S.; (3) Newcomb's 
Wildflower Guide; (4) Stokes Animal Tracking and 

Page A-4 of 43 
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SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Behavior; (5) Audubon Society Field Guide to 
Eastern Trees; (6) Peterson's Field Guide to 
Ferns; (7) Brown's Grasses, an Identification 
Guide. 

Time spent identifying fauna: - 32 hours 
~~~~~----------------------------~ 

18. Are any threatened and/or endangered species (plant or animal) known to inhabit the 
area of the site? jgl Yes D No 

19. 

20. 

21. 

If yes, you are required to verify this information with the U.S. Fish and Wildlife Service 
or other appropriate agencies (see Table 1 for a list of contacts). If species' identities 
are known, please list them next. 

Record weather conditions at the site at the time of the site visit when information for 
completion of this checklist was prepared: 

Date: 
Temperature (°CfDF): 

Wind (direction/speed): 

Cloud Cover: 

Normal daily high temperature (°C/°F): 
Precipitation (rain, snow): 

Note: 

7/17/06-7/21/06 
Daytime: 85-1 00°F 
Nighttime: 65-80°F 
No wind except for 7/20/06. On 
that date, strong winds from the. 
east occurred for approximately 
Y:z-hour prior to a short rain 
shower around 4:30 PM. 
No cloud cover, except for around 
4:00 PM on 7/20/06. 
86,3 Of 
A brief rain shower occurred on 
7/20/06 from around 4:30 PM to 
5:00PM. 

Normal dally high temp was mean of high temps for July reportet:J by the State 
Climate Office of NC. 
(URL: http://www.nc-climate.ncsu.edulcronoslsummaries.php?station=KTT A) 

Describe reasonable and likely future land and/or water use(s) at the site. 

Present/Future Land Use: Recreational contact of sediments by hunters and 
hikers. Game hunting occurs in this area. 
Present/Future Surface Water Use: Recreational contact by hunters and hikers. 
Both the ditch and the creek are too intermittent to support a sport fishery or 
waterfowl. 

Describe the historical uses of the site. Include information on chemical releases that 
may have occurred as a result of previous land uses. For each chemical release, 
provide information on the form of the chemical released (i.e., solid, liquid, vapor} and 
the known or suspected causes or mechanism of the release (i.e., spills, leaks, material 
disposal, dumping, explosion, etc.}. 

Page A-5 of 43 
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SLERA, Appendix A rft 
SWP-Gulf Facility o'rainage Ditch and Cedar Creek arne . . 
11 January 2007 I 

SWP fa,cility was a former wood treatment (creosote and pentachlorophenol) 
plant. Discharges from the on-property holding ponds were intermittently · 
release'd to a drainage ditch, which also received stormwater runoff, and which 
then discharged to Cedar Creek. 

I 
22. Identify the media {e.g., soil [surface or subsurface], surface water, air, groundwater) 

which are known or suspected to contain COCs. 
I 

Ditch and stream sediments contain COPECs. Trace levels detected infrequently 
in surface water samples. For some chemicals (e.g., PAHs) the latter may have 
been an artifact of disturbed sediments in the (unfiltered) surface water samples. 

I 

I 

I 
SUMMARY OF OBSERVATIONS AND SITE SETTING 

I 
i 

II.A. Include information on significant source areas and migration pathways that are 
likely to constitute complete exposure pathways. 

I 
With the exception of the on-site drainage ditch, the site is essentially "re­
claimed" and does not present a source area to terrestrial or aquatic ecological 
receptors. However, the on-site drainage ditch provides a migration pathway 
directly from the site to Cedar Creek. The on-site drainage ditch itself is a source 
area for terrestrial and aquatic receptors inhabiting the site and surrounding 
area. During low flow conditions, the pockets of standing water in the on-site 
drainage ditch host a number of aquatic invertebrates, small fish, and 
amphibians that may provide a food source to terrestrial receptors. During high 
flow conditions, surface water (and possibly some sediments) move through the 
on-site' drainage ditch and into Cedar Creek. 

I 

I 
I 

Checklist Completed by: John Samuelian, Phil Perhamus 
Affiliation: AMEC Earth & Environmental 
Author Assisted by: 
Date: Initial Draft: 15 August 2006; Revisions: 28 November 2006, 8 January 2007 

I 
I 
I 
I 
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SLERA, Appendix A 
SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Ill. HABITAT EVALUATION 

III.A Terrestrial Habitat Checklist 

III.A.1 Wooded 

Are any wooded areas on or adjacent to the site? [81Yes ONe 

a me& 

If yes, indicate the wooded area on the attached site map and answer the following 
questions. If more than one wooded area is present on or adjacent to the site, make 
additional copies of the following questions and fill out for each individual wooded area. 
Distinguish between wooded areas by using names or other designations, and clearly 
identify each area on the site map. 

Note: The following two (2) "wooded areas" are presented for this site: on-site 
deciduous woods and on-site evergreen woods. 

If no, proceed to Section III.A.2: Shrub/Scrub 

Page A-7 of 43 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Wooded Area Questions (1 of 2) 

[81 On-site 0 Off-site 

Name or Designation: Deciduous woods 

1. 

2. 

3. 

4. 

5. 

Estimate the approximate size of the wooded area (-1 Oo/o of site area) 
Please identify what information was used to determine the wooded area of the site 
(e.g., direct observation, photos, etc). 

Assessment was a combination of field observations, review of aerial 
photographs (see Figures A3-1 and A3-2), and review of ESI and Rl reports. 

Indicate the dominant type of vegetation in the wooded area. Provide photographs, if 
available. 

D Evergreen 
[81 Deciduous 
0Mixed 

Dominant plant species, if known: 
Box elder (Acer negundo), American sycamore (Platanus occidentalis), tulip 
poplar (Liriodendron tulipifera), sweetgum (Liquidambar styraciflua), and various 
species of hickory (Carya spp.). See Table A1-3 ("Plant Species List from Off­
Property Areas'? in Attachment A1 for the vegetation survey results. 

Estimate the vegetation density of the wooded area. 

D Dense (i.e., greater than 75% vegetation) 
[gl Moderate (i.e., 25% to 75% vegetation) · 
D Sparse (i.e., less than 25% vegetation) 

Indicate the predominant size of the trees at the site. Use diameter at breast 
height. 

D 0-6 inches 
[gj6-12 inches 
D >12 inches 
D No single size range is predominant 

Specify type of understory present, if known. Provide a photograph, if available. 

Japanese honeysuckle (Lonicera japonica), stinging nettle (Urtica dioica), lady 
thumb (Polygonum persicaria), poison ivy (Toxicodendron radicans), multiflora 
rose (Rosa multiflora), Allegheny blackberry (Rubus allegheniensis), common 
greenbrier (Smilax rotundifolia), and saplings of the tree species listed above in 
Question No.2. See Table A1-3 ("Plant Species List from Off-Property Areas'? in 
Attachment A1 for the vegetation survey results. 

Page A-8 of 43 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Wooded Area Questions (2 of 2) 

[gl On-site 0 Off-site 

Name or Designation: Pine woods (planted) 

1. 

2. 

3. 

4. 

5. 

Estimate the approximate size of the wooded area (-5% of the site) 
Please identify what information was used to determine the wooded area of the site 
(e.g., direct observation, photos, etc). 

Assessment was a combination of field observations, review of aerial 
photographs, and review of ESI and Rl reports. 

Indicate the dominant type of vegetation in the wooded area. Provide photographs, if 
available. 

[gl Evergreen 
0 Deciduous 
0 Mixed 

Dominant plant species, if known: !Loblolly pine (Pinus taedai 

Estimate the vegetation density of the wooded area. 

D Dense (i.e., greater than 75% vegetation) 
[81 Moderate (i.e., 25% to 75% vegetation) 
D Sparse (i.e., less than 25% vegetation) 

Indicate the predominant size of the trees at the site. Use diameter at breast 
height. 

D 0-6 inches 
[81 6-12 inches 
D >12 inches 
D No single size range is predominant 

Specify type of understory present, if known. Provide a photograph, if available. 

Sparse understory of mixed herbaceous forbs and common roadside weeds. 
The shade of the evergreens precludes the establishment of a significant 
understory. See Table A1-3 ("Plant Species List from Off-Property Areas'? in 
Attachment A1 for the vegetation survey results. 
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SLERA, Appendix A & 
SWP-Gulf Facility Drainage Ditch and Cedar Creek ame , 
11 January 2007 

III.A.2 Shrub/Scrub 

. Are any shrub/scrub areas on or adjacent to the site? [8] Yes D No 

If yes, indicate the shrub/scrub area on the attached site map and answer the following 
questions. If more than one shrub/scrub area is present on or adjacent to the site, make 
additional copies of the following questions and fill out for each individual shrub/scrub 
area. Distinguish between shrub/scrub areas, using names or other designations, and 
clearly identify each area on the site map. 

See Figure A1·3 ("Habitat Map for Drainage Ditch, Cedar Creek and a Portion of 
Dee River' in AttachmentA1. 

If no, proceed to Section III.A.3: Open Field 
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SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Shrub/Scrub Area Questions 

[8] On-site D Off-site 

Name or Designation: I Moist, disturbed scrub-shrub 

1. 

2. 

2. 

4. 

Estimate the approximate size of the shrub/scrub area: F2% of site! 
Please identify what information was used to determine the shrub/scrub area of the site 
(e.g., direct observation, photos, etc}. 

I Direct observation during site visits in July 2Q06. 

Indicate the dominant type of shrub/scrub vegetation present, if known. 

Groundsel tree (Baccharis halimifolia), Allegheny blackberry (Rubus 
a/legheniensis), wisteria (Wisteria sp.), and multiflora rose (Rosa multiflora). See 
Table A1-3 ("Plant Species List from Off-Property Areas'? in Attachment A1 for 
the vegetation survey_ results. 

Estimate the vegetation density of the shrub/scrub area. 

[8]Dense (i.e., greater than 75% vegetation} 
0Moderate (i.e., 25% to 75% vegetation} 
0Sparse (i.e., less than 25% vegetation) 

Indicate the approximate average height of the scrub/shrub vegetation. 

Do-2 feet 
02-5feet 
[8]>5 feet 

Note: Scrub/shrub vegetation height ranges from 5 to 10 feet in the northern pond area 
at the former facility. This was natural growth that occurred after the northern ponds 
were backfilled and graded. 

5. Specify type of understory present, if known. Provide a photograph, if available. 

Understory consists of various herbaceous forbs and seedlings. No clear 
dominant species characterize the understory. See Table A1-3 ("Plant Species 
List from Off-Property Areas'? in Attachment A1 for the vegetation survey 
·results. 
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SLERA, Appendix A & 
SWP-Gulf Facility Drainage Ditch and Cedar Creek arne • " 
11 January 2007 

III.A.3 Open Field 

Are any open field areas on or adjacent to the site? [gj Yes D No 

If yes, indicate the open field area on the attached site map and answer the following 
questions. If more than one open field area is present on or adjacent to the site, make 
additional copies of the following questions and fill out for each individual open field 
area. Distinguish between open field areas, using names or other designations, and 
clearly identify each area on the site map. " 

See Figure A1-3 ("Habitat Map for Drainage Ditch, Cedar Creek and a Portion of 
Dee River" in Attachment A1. 

If no, proceed to Section JJJ.A.4: Miscellaneous 

Page A-12 of 43 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SLERA, Appendix A 

a me~ SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Open Field Area Questions 

~ On-site D Off-site 

Name or Designation: Open field, which includes the former operation and wood storage 
areas, former and existin railroad beds, and access roads. 

1. Estimate the approximate size of the open field area (-40% of site). Please identify 
what information was used to determine the open field area of the site. 

2. 

3. 

4. 

I Direct observations during July 2006 site visit. 

Indicate the dominant type of vegetation present, if known. 

The open field community did not exhibit clear dominants; however, abundant 
plant species included the following: Japanese honeysuckle (Lonicera japonica}, 
poison ivy (Toxicodendron radicans}, red clover (Trifolium pretense}, common 
plantain (Plantago major), English plantain (Plantago lanceolata}, hawkweed 
(Hieracium sp.), bush clover (Lespedeza sp.), lesser daisy fleabane (Erigeron 
strigosus}, various species of foxtail (Setaria spp.), various Panicum grasses 
(Panicum spp.), wild carrot (Daucus carota}, leafy spurge (Euphorbia esu/a}, 
pigweed (Amaranth us sp.), common ragweed (Ambrosia artemisiifo/ia}, various 
species of goldenrod (Solidago spp.}, and tall fescue (Festuca arundinacea). 

Estimate the vegetation density of the open/field area. 

~ Dense (i.e., greater than 75% vegetation) 
0 Moderate (i.e., 25% to 75% vegetation) 
D Sparse (i.e., less than 25% vegetation) 

Indicate the approximate average height of the dominant plant: 

Dominant Plant 
General hei ht of overall communi 
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SLERA, Appendix A 
SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 a me& 
III.A.4 Miscellaneous 

Are other types of terrestrial habitats present at the site, other than woods, 
scrub/shrub and open field? DYes [8] No 

If yes, indicate the area on the attached site map and answer the following questions. If 
more than one of these areas are present on or adjacent to the site, make additional 
copies of the following questions and fill out for each individual area. Distinguish 
between areas by using names or other designations. Clearly identify each area on the 
site map. 

NA 

If no, proceed to Section 111.8: Aquatic Habitats. 

/ 
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SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Miscellaneous Area Questions 

0 On-site 0 Off-site 

Na~or~~ndoo: ~I_N_A-------------------------~ 

1. 

2. 

3. 

4. 

Provide a description of the terrestrial miscellaneous habitat and identify the area on the 
site map. 

I None. 

Estimate the approximate size of the area (._ __ % __ acres) 

What observations, if any, were made at the site regarding the presence and/or 
absence of insects, birds, mammals, etc.? 

Review the questions in Section I to determine if any additional habitat checklists should 
be completed for this site. 
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SLERA, Appendix A 
SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

111.8 Aquatic Habitats 

a me& 
Note: Aquatic systems are often associated with wetland habitats. Please refer to Section 
Ill. C, Wetland Habitat Checklist. 

111.8.1 Non-Flowing Systems 

Are any non-flowing aquatic features (such as ponds or lakes) located at or 
adjacent to the site? 

[giVes D No 

If yes, indicate the aquatic feature on the attached site map and answer the following 
questions regarding the non-flowing aquatic features. If more than one non-flowing 
aquatic feature is present on or adjacent to the site, make additional copies of the 
following questions and fill out for each individual aquatic feature. Distinguish between 
aquatic features by using names or other designations. Clearly identify each area on the 
site map. 

Note: The following three (3) non-flowing systems are presented for this site: on­
site drainage ditch, off-site Cedar Creek, and off-site man-made pond. 

If no, proceed to Section 111.8.2: Flowing Systems 
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SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Non-Flowing Aquatic Feature Questions 

[8] On-site 0 Off-site 

Name or Designation: I On-site Drainage ditch 

1. Indicate the type of aquatic feature present: 

2. 

3. 

4. 

5. 

6. 

7. 

D Natural (e.g., pond or lake) 
1Z1 Man-made (e.g., impoundment, lagoon, canal, etc.) 

Estimate the approximate size of the water body (in acres or sq. ft.) 

11 ,890 linear feet x 3.6 feet width = 0.16 acre! 

If known, indicate the depth of the water body (in ft. or in.). F1.5 ftl 
If a water body is present, what are its known uses (e.g.: recreation, navigation, etc.)? 

The drainage ditch is for the conveyance of stormwater. 

Is aquatic vegetation present? 0 Yes [8] No 
If yes, please identify the type of vegetation present if known. 

0 Emergent 0 Submergent 0 Floating 

Indicate the general composition of the bottom substrate. Mark all sources 
that apply from the following list. 

D Bedrock [8] Sand 
D Boulder (>1 0 in.) ~ Silt 
D Cobble (2.5 - 1 0 in.) ~ Clay 
D Gravel (0.1 - 2.5 in.) D Muck (fine/black) 
D Other (please specify): 

0 Concrete 
D Debris 
[8J Detritus 

Indicate the source(s) of the water in the aquatic feature. Mark all sources that 
apply from the following list. 

DRiver/Stream/Creek 
0Groundwater 
Olndustrial Discharge 
[8]Surface Runoff 
OOther (please specify): _______________ _ 
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a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Non-Flowing Aquatic Feature Questions (Continued} 

8. . Is there a discharge from the facility to the aquatic feature? [81 Yes D No 
If yes, describe the origin of each discharge and its migration path. 

9. 

10. 

11. 

The drainage ditch conveys stormwater runoff northward to Cedar Creek. 

Does the aquatic feature discharge to the surrounding environment? [81 Yes D No 
If yes, indicate the features from the following list into which the aquatic feature 
discharges, and indicate whether the discharge occurs onsite or offsite: 

ti$1 River/Stream/Creek 
o Groundwater 
oWetland 
o Impoundment 
o Other (please describe): 

oon-site 
oon-site 
oon-site 
oon-site 

ti$1 off-site 
o off-site 
ooff-site 
o off-site 

Identify any field measurements and observations of water quality that were made. 
Provide the measurement and the units of measure in the appropriate space below: 

../ Area 
~ Depth (average) 
~ Temperature (depth of water where the reading was taken) __ 
~pH 
~ Dissolved Oxygen 
~Salinity 

../ Turbidity (clear, slightly turbid, turbid, opaque): measured as NTUs 
Secchi disk depth: NA 

~ Other (specify): Conductivity 

See Table A1·4 in Attachment A1 for the results of surface water quality field 
measurements. 

Describe observed color and area of coloration. 

The surface water was moderately turbid. 
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SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Non-Flowing Aquatic Feature Questions (Continued) 

12. Mark the open-water, non-flowing system on the site map attached to this checklist. 

13. 

See Figure A1·3 ("Habitat Map for Drainage Ditch, Cedar Creek and a Portion of 
Deep River') in AttachmentA1. 

What observations, if any, were made at the water body regarding the presence and/or 
absence of benthic macroinvertebrates, fish, birds, mammals, etc? 

Wildlife observations were made and a preliminary benthic macroinvertebrate 
assessment was conducted. See Table A1-5 for a complete list of wildlife 
species observed on and around the evaluated areas, and Table A1-6 for a list of 
benthic macroinvertebrates found at specific survey locations. · 
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SLERA, Appendix A 

a me& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

Non-Flowing Aquatic Feature Questions 

D On-site ~ Off-site 

Name or Designation: I Cedar Creek, during non-flow conditions 

1. Indicate the type of aquatic feature present: 

2. 

3. 

4. 

5. 

6. 

7. 

[8J Natural (e.g., pond or lake) 
D Man-made (e.g., impoundment, lagoon, canal, etc.) 

Estimate the approximate size of the water body (in acres or sq. ft.) 

l12,9811inear feet x 25 feet average width= 7.40 acre! 

If known, indicate the depth of the water body (in ft. or in.). 

<1 to 6 feet deep, but mostly 0.5 to 1 foot deep. Dry streambeds were also noted 
durin the Jul 2006 surve • 

If a water body is present, what are its known uses (e.g.: recreation, navigation, etc.)? 

Minimal recreational. Non-flowing portions of the creek are stagnant areas that 
are non-navigable. 

Is aquatic vegetation present? DYes ~No 
If yes, please identify the type of vegetation present if known. 

D Emergent D Submergent D Floating 

Indicate the general composition of the bottom substrate. Mark all sources 
that apply from the following list. 

D Bedrock ~ Sand 
0 Boulder {>1 0 in.) ~ Silt 
0 Cobble (2.5 - 1 0 in.) ~ Clay 
0 Gravel (0.1 - 2.5 in.) D Muck (fine/black) 
0 Other (please specify): 

0 Concrete 
0 Debris 
[gl Detritus 

Indicate the source(s) of the water in the aquatic feature. Mark all sources that 
apply from the following list. 

[g!River/Stream/Creek 
0Groundwater 
Olndustrial Discharge 
~Surface Runoff 
OOther (please specify):. ________________ _ 
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.ame& SWP-Gulf Facility Drainage Ditch and Cedar Creek 
11 January 2007 

8. 

9. 

10. 

11. 

Non-Flowing Aquatic Feature Questions (Continued} 

Is there a discharge from the facility to the aquatic feature? [8:1 Yes D No 
If yes, describe the origin of each discharge and its migration path. 

Cedar Creek receives stormwater runoff from the on-site ditch, several tributaries 
that are not hydrologically connected to the site, and from sheet flow through the 
wooded riparian corridor. 

Does the aquatic feature discharge to the surrounding environment? [8:1 Yes D No 
If yes, indicate the features from the following list into which the aquatic feature 
discharges, and indicate whether the discharge occurs onsite or offsite: 

181 River/Stream/Creek 
o Groundwater 
oWetland 
o Impoundment 
o Other (please describe): 

o on-site 
o on-site 
o on-site 
o on-site 

181 off-site 
0 off-site 
0 off-site 
0 off-site 

Identify any field measurements and observations of water quality that were made. 
Provide the measurement and the units of measure in the appropriate space below: 

./ Area 

./ Depth (average) 
~Temperature (depth of water where the reading was taken). __ 
~pH 

./ Dissolved Oxygen 
~Salinity 

,/ Turbidity (clear, slightly turbid, turbid, opaque): measured as NTUs 
Secchi disk depth: NA 

~ Other (specify): Conductivity 

See Table A1-4 for the results of surface water quality field measurements. 
Chemical data from rior investi ations are summarized in Table A1-2. 

Describe observed color and area of coloration. 

The surface water in Cedar Creek ranges from slightly turbid to very turbid. 
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Non-Flowing Aquatic Feature Questions (Continued) 

12. Mark the open-water, non-flowing system on the site map attached to this checklist. 

13. 

See Figure A1·3 ("Habitat Map for Drainage Ditch, Cedar Creek and a Portion of 
Dee River' in AttachmentA1. 

What observations, if any, were made at the water body regarding the presence and/or 
absence of benthic macroinvertebrates, fish, birds, mammals, etc? 

Wildlife observations were made and a preliminary benthic macroinvertebrate 
assessment was conducted. See Table A1-5 for a complete list of wildlife species 
observed on and around the site, and Table A1-6 for a list of benthic 
macroinvertebrates found. 
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Non-Flowing Aquatic Feature Questions 

D On-site [8] Off-site 

Name or Designation: Man-made pond 

1. Indicate the type of aquatic feature present: 

2. 

3. 

4. 

5. 

. 6. 

7. 

D Natural (e.g., pond or lake) 
[8] Man-made (e.g., impoundment, lagoon, canal, etc.) 

Estimate the approximate size of the water body (in acres or sq. ft.): 

1-1,200 ft2 or -0.028 acre! 

If known, indicate the depth of the water body (in ft. or in.). 

I Unknown, but speculated to be -6 feet deep in the center of the pond. 

If a water body is present, what are its known uses (e.g.: recreation, navigation, etc.)? 

Recreational fishing is anticipated to occur here. 

Is aquatic vegetation present? [8] Yes D No 
If yes, please identify the type of vegetation present if known. 

[8] Emergent [8] Submergent [8] Floating 

Indicate the general composition of the bottom substrate. Mark all sources 
that apply from the following list. 

D Bedrock [8] Sand 
D Boulder (>1 0 in.) [8] Silt 
D Cobble (2.5 - 10 in.) [8] Clay 
[8] Gravel (0.1 - 2.5 in.) D Muck (fine/black) 
D Other (please specify): 

D Concrete 
D Debris 
[8] Detritus 

Indicate the source(s) of the water in the aquatic feature. Mark all sources that 
apply from the following list. 

DRiver/Stream/Creek 
0Groundwater 
Olndustrial Discharge 
[8]Surface Runoff 
OOther (please specify):, ________________ _ 
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Non-Flowing Aquatic Feature Questions (Continued) 

8. Is there a discharge from the facility to the aquatic feature? D Yes [8] No 
If yes, describe the origin of each discharge and its migration path. 

9. 

10. 

11. 

Does the aquatic feature discharge to the surrounding environment? DYes [8] No 
If yes, indicate the features from the following list into which the aquatic feature 
discharges, and indicate whether the discharge occurs onsite or offsite: 

o River/Stream/Creek 
o Groundwater 
oWetland 
o Impoundment 
o Other (please describe): 

oon-site 
oon-site 
oon-site 
oon-site 

o off-site 
o off-site 
o off-site 
o off-site 

Note: There is small depression that likely receives overflow from the man-made pond under 
extreme high water conditions which can discharge to the drainage ditch. 

Identify any field measurements and observations of water quality that were made. 
Provide the measurement and the units of measure in the appropriate space below: 

./ Area (estimated) 
~ Depth (estimated average) 
__.:!___ Temperature (depth of water where the reading was taken) __ 
./ pH 
~ Dissolved Oxygen 
~Salinity 

./ Turbidity (clear, slightly turbid, turbid, opaque): measured as NTUs 
Secchi disk depth: NA 

~ Other (specify): Conductivity 

See Table A 1-4 for the results of surface water quality field measurements. There 
is no chemistry data available for this pond since it is not hydrologically 
connected to the drainage from the former SWP facility. 

Describe observed color and area of coloration. 

The surface water in the off-site pond is slightly turbid. 
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12. 

13. 

Non-Flowing Aquatic Feature Questions (Continued) 

Mark the open-water, non-flowing system on the site map attached to this checklist. 

See Figure A1·3 ("Habitat Map for Drainage Ditch, Cedar Creek and a Portion of 
Deep River") in Attachment A1 and the 2004 aerial photograph in Attachment A3, 
Figure A3-2. 

What observations, if any, were made at the water body regarding the presence and/or 
absence of benthic macroinvertebrates, fish, birds, mammals, etc? 

Wildlife observations were made and a preliminary benthic macroinvertebrate 
assessment was conducted. See Table A1-5 for a complete list of wildlife 
species observed on and around the site, and Table A1-6 for a list of benthic 
macroinvertebrates found. 

111.8.2 Flowing Systems 

Note: Aquatic systems are often associated with wetland habitats. Please refer to Section 11/.C, 
Wetland Habitat Checklist. 

Are any flowing aquatic features (such as streams or rivers) located at or adjacent to the site? 

[8J Yes D No 

Note: The flowing system (i.e., the Deep River) described in this section is not adjacent to 
the site (as stated in the above question). However, it is described here because of its 
ecological relevance to the Cedar Creek system.· 

If yes, indicate the system on the attached site map and answer the following questions 
regarding the flowing system. If more than one flowing system is present on or adjacent to 
the site, make additional copies of the following questions and complete one set for each 
individual aquatic feature. Distinguish between flowing systems by using names or other 
designation. Clearly identify each area on the site map 

If no, proceed to Section III.C: Wetlands Habitats. 
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Flowing Aquatic Systems Questions 

D On-site ~ Off-site 

Nameor~~~on: ILD_~_P_R_~_e_r _____________________ ~ 

1. 

2. 

3. 

4. 

5. 

6. 

Indicate the type of flowing aquatic feature present. 

~River 
Ostream/Creek/Brook 
Olntermittent stream 
0Artificially created (ditch, etc.) 
0Channeling 
OOther (specify) 

For natural systems, are there any indicators of physical alteration (e.g., channeling, 
debris, etc.)? D Yes ~ No 
If yes, please describe the indicators observed. 

No apparent alterations in the immediate vicinity of the junction of Cedar Creek 
and the Dee River 

Indicate the general composition of the bottom substrate. 

0 Bedrock 
0 Boulder (>10 in.) 

[81 Sand (course) 
[81 Silt (fine) 
[81 Clay (slick) 

0 Concrete 
D Debris 
D Detritus D Cobble (2.5 -10 in.) 

D Gravel (0.1 - 2.5 in.) 
0 Other (please specify): 

0 Muck (fine/black) D Marl (Shells) 

Describe the condition of the bank (e.g., height, slope, extent ofvegetative cover). 

Bank height is very high (-15·20 feet} and very steep; however, the banks are 
well vegetated and exhibit -80·90% ground cover. 

Is the system influenced by tides? DYes ~No 
What information was used to make this determination? 

I Review of information provided in the ESI and Rl Reports. 

Is the flow intermittent? 0 Yes ~ No 
If yes, please note the information used to make this determination. 
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Flowing System Questions (Continued) 

7. Is there a discharge from the site to the water body? 0 Yes [8:1 No 

8. 

9. 

10. 

11. 

If yes, describe the origin of each discharge and its migration path. 

Discharge to the Deep River is indirect. Storm water flow from the facility 
discharges to a drainage ditch on the property. This ditch drains to Cedar Creek, 
which is 1.75 miles from the Deep River. Cedar Creek has additional tributaries 
that are unconnected to the site. 

Indicate the discharge point of the water body. Specify name of the discharge, if known. 

This portion of the Deep River is upstream of its confluence with the Haw River. 
This area is within Ca e Fear Basin, sub basin 03-06-11. 

Identify any field measurements and observations of water quality that were made. 
Provide the measurement and the units of measure in the appropriate space below: 

Area 
Depth (average) 

-- Temperature (depth of water where the reading was taken) __ 
pH 

__ Dissolved Oxygen 
__ Salinity 

Turbidity (clear, slightly turbid, turbid, opaque): 
Secchi disk depth: 

__ Other (specify): 

I There were no field measurements collected within the Deep River. 

Describe observed color and area of coloration. 

The surface water in the Deep River is moderately turbid. 

Is any aquatic vegetation present? 0 Yes [8:1 No 
If yes, please identify the type of vegetation present, if known. 

0 Emergent 0 Submergent D Floating 
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Flowing System Questions (Continued) 

12. Mark the flowing water system on the attached site map. 

13. What observations were made at the water body regarding the presence and/or absence 
of benthic macroinvertebrates, fish, birds, mammals, etc? 

Wildlife observations were made and a preliminary benthic macroinvertebrate 
assessment was conducted. See Table A1·5 for a complete list of wildlife 
species observed on and around the site, and Table A1·6 for a list of benthic 
macroinvertebrates found. · 
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III.C Wetland Habitats 

a me& 
Are any wetland areas such as marshes or swamps on or adjacent to the site? 

(gl Yes 0No 

If yes, indicate the wetland area on the attached site map and answer the following 
questions regarding the wetland area. If more than one wetland area is present on or 
adjacent to the site, make additional copies of the following questions and fill out one 
for each individual wetland area. Distinguish between wetland areas by using names 
or other designations (such as location). Clearly identify each area on the site map. 
Also, obtain and attach a National Wetlands Inventory Map (or maps) to illustrate each 
wetland area. 

See Figure A1·3 ("Habitat Map for Drainage Ditch, Cedar Creek and a Portion of 
Dee Rivet' in Attachment A1. 

Identify the sources of the observations and information (e.g., National Wetland 
Inventory, Federal or State Agency, USGS topographic maps) used to make the 

· determination whether or not wetland areas are present. 

These wetlands are not mapped by the USFWS National Wetlands Inventory, 
presumably because of their relatively small size. The NCDENR concluded that 
wetland areas of any significant size are restricted to the Cedar Creek channel 
itself (Attachment A1·1). The wetland areas near the creek are also fragmented 
and may be characterized as "moist woods" which are not readily apparent in 
aerial photography to be wetlands. The presence of these wetlands was verified 
by a wetlands scientist during site visits in July 2006. 

If no wetland areas are present, proceed to Section 111.0: Sensitive Environments and 
Receptors. 
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Wetland Area Questions (1 of 2) 

1:21 On-site DOff-site 

Name or Designation: I Disturbed scrub-shrub wetland and wet meadow complex 

1. 

2. 

3. 

4. 

5. 

Indicate the approximate area of the wetland (acres or fe): l-8% of site areSl 

Identify the type(s) of vegetation present in the wetland. 

D Submergent (i.e., underwater) vegetation 
D Emergent (i.e., rooted in the water, but rising above it) vegetation 
0 Floating vegetation 
['81 Scrub/shrub 
Owooded 
['81 Other (Please describe): !HerbaceouS! 

Provide a general description of the vegetation present in and around the wetland 
(height, color, etc). Provide a photograph of the known or suspected wetlands, if 
available. 

This wetland complex is located in the northern portion of the site and consists 
of a mosaic of scrub-shrub and wet meadow communities. Portions of the wet 
meadow community are mowed, and non-mowed areas have developed into the 
scrub-shrub component. The northern portion of the site adjacent to Cedar Creek 
is basically undisturbed. This area has not been mowed and consists mostly of 
hardwood trees. The scrub-shrub component is characterized by vegetation 
such as young box elder (Acer neg undo), spicebush (Lindera benzoin}, 
groundsel tree (Baccharis halimifo/ia}, and young black willow (Salix nigra). The 
wet meadow component is characterized by vegetation such as spike rush 
(E/eocharis sp.), soft rush (Juncus effusus}, woolgrass (Scirpus cyperinus}, twig 
rush (Ciadium mariscoides}, jewelweed (Impatiens capensis}, deer-tongue grass 
(Panicum clandestinum}, various species of smartweeds (Po/ygonum spp.), 
Japanese stiltgrass (Microstegium vimineum}, and curly dock (Rumex crispus). 
See Table A1-3 for a complete list of plant species observed on and around the 
site. · 

Estimate the vegetation density of the wetland area. 

['81 Dense (i.e., greater than 75% vegetation) 

D Moderate (i.e., 25% to 75% vegetation) 

D Sparse (i.e., less than 25% vegetation) 

Is standing water present? DYes ['81 No 
If yes, is the water primarily: D Fresh 0 Brackish · 
Indicate the approximate area of the standing water (ft.2

) ~ 
Indicate the approximate depth of the standing water, if known (ft. or in.}~ 
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7. 

8. 

9. 

Wetland Area Questions (Continued) 

6. Identify any field measurements and observations of water quality that were made. 
Provide the measurement and the units of measure in the appropriate space below: 

Area -----
----- Depth (average) 
_____ Temperature (depth of water where the reading was taken: ) 
_____ pH 
_____ Dissolved oxygen 
_____ Salinity 
_____ Turbidity (clear, slightly turbid, turbid, opaque) 

(Secchi disk depth ) 
_____ Other (specify) 

1 Not applicable 

Describe observed color and area of coloration. 

I Not applicable 

If known, indicate the source of the water in the wetland. 

0 Stream/River/Creek/Lake/Pond 
[8] Flooding 
D Groundwater 
[8]Surface runoff 

Is there a discharge from the site to the wetland? [gl Yes 0 No 
If yes, please describe: 

This wetland receives stormwater drainage from the site. 
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10. 

11. 

Wetland Area Questions (Continued) 

Is there a discharge from the wetland? D Yes [83 No 
If yes, to what water body is discharge released? 

0Marine (Name=------------~ 
0Surface stream/River (Name: ___________ -J 

0Lake/Pond (Name: __________ -J 

0Groundwater 
0Not sure 

Does the area show evidence of flooding? [83 Yes D No 
If yes, indicate which of the following are present (mark all that apply). 

D Standing water 

[83 Water-saturated soils 

0 Water marks 

D Buttressing 

[83 Debris lines 

0 Mud cracks 

D Other (Please describe):, ________________ _ 

I Note: Extent of flooding varies by the topography and is not extensive in most areas. 

12. If a soil sample was collected, describe the appearance of the soil in the wetland area. 
Circle or write in the best response. ~ 

Color (blue/gray, brown, black, mottled): 
Water content (dry, wet, saturated/unsaturated): ----------------------------

13. Mark the observed wetland area(s) on the attached site map. 

See Figure A1-3 C'Habitat Map for Drainage Ditch, Cedar Creek and a Portion of 
Dee River' in Attachment A 1. 
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Wetland Area Questions (2 of 2) 

DOn-site (gl Off-site 

Name or Designation: I Forested deciduous wetland 

1. 

2. 

3. 

4. 

5. 

Indicate the approximate area of the wetland (acres or fe): IUnknownl 

Identify the type(s) of vegetation present in the wetland. 

D Submergent (i.e., underwater) vegetation 
D Emergent (i.e., rooted in the water, but rising above it) vegetation 
D Floating vegetation 
D Scrub/shrub 
[81 Wooded 
D Other (Please describe): 

Provide a general description of the vegetation present in and around the wetland 
(height, color, etc). Provide a photograph of the known or suspected wetlands, if 
available. 

The majority of the forested riparian corridor for Cedar Creek is either upland 
woods or moist woods. Relatively small portions of these communities are 
forested deciduous wetland. Their occurrence appears to be coincident with 
either a low topographic elevation or possibly a constricting soil horizon, such 
as a clay subsoil. These forested communities are similar in composition to the 
species assemblage noted for the moist woods, but differ in the shrub and 
ground layers. The shrub and ground layers of the forested wetland areas are 
dominated by spicebush (Lindera benzoin), sensitive fern (Onoclea sensibilis), 
lady thumb (Polygon urn persicaria), false nettle (Boehmeria cylindrica), and bur­
reed (Sparganium sp.). See Table A1-3 for a complete list of plant species 
observed on and around the site. 

Estimate the vegetation density of the wetland area. 

(gl Dense (i.e., greater than 75% vegetation) 

D Moderate (i.e., 25% to 75% vegetation) 

D Sparse (i.e., less than 25% vegetation) 

Is standing water present? DYes (gl No 
If yes, is the water primarily: D Fresh D Brackish 
Indicate the approximate area of the standing water (ft.2

) ~ 
Indicate the approximate depth of the standing water, if known (ft. or in.)~ 
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7. 

8. 

9. 

Wetland Area Questions (Continued) 

7. Identify any field measurements and observations of water quality that were made. 
Provide the measurement and the units of measure in the appropriate space below: 

Area -----
----- Depth (average) 
_____ Temperature (depth of water where the reading was taken: ) 
_____ pH 
_____ Dissolved oxygen 
_____ Salinity 
_____ Turbidity (clear, slightly turbid, turbid, opaque) 

(Secchi disk depth ) 
_____ Other (specify) 

j Not applicable. 

Describe observed color and area of coloration. 

If known, indicate the source of the water in the wetland. 

0Stream/River/Creek/Lake/Pond 
0Fiooding 
D Groundwater 
[8] Surface runoff 

Is there a discharge from the site to the wetland? [8] Yes D No 
If yes, please describe: 

The wetland areas that are situated downgradient of the site receive stormwater 
drainage from the site; however, the wetland areas that are located to the west 
and east of the site receive stormwater drainage from residential properties and 
the former brick plant, respectively. 
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Wetland Area Questions (Continued) 

10. Is there a discharge from the wetland? DYes [gl No 

11. 

12. 

13. 

If yes, to what water body is discharge released? 

0Marine (Name: ___________ -' 
0Surface stream/River (Name: ___________ -' 
DLake/Pond (Name: __________ _, 
0Groundwater 
0Not sure 

Does the area show evidence of flooding? DYes [gl No 
If yes, indicate which of the following are present (mark all that apply). 

D Standing water 

D Water-saturated soils 

D Water marks 

D Buttressing 

D Debris lines 

D Mud cracks 

D Other (Please describe): 

If a soil sample was collected, describe the appearance of the soil in the wetland area. 
Circle or write in the best response. ~ 

Color (blue/gray, brown, black, mottled): 
Water content (dry, wet, saturated/unsaturated): ----------------------
Mark the observed wetland area(s) on the attached site map. 

See Figure A1·3 ("Habitat Map for Drainage Ditch, Cedar Creek and a Portion of 
Dee River'' in AttachmentA1. 
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111.0 Sensitive Environments and Receptors 

1. 

2. 

3. 

4. 

3 
Do any other potentially sensitive environmental areas exist adjacent to or within one-
half mile of the site? If yes, list these areas and provide the source(s) of information used 
to identify sensitive areas. Do not answer "no" without confirmation from the U.S. Fish 
and Wildlife Service and other appropriate agencies. See Table 1 for a Jist of contacts. 

The following two [2] potentially sensitive environmental areas are located off­
site, and to the east of the site: (1) a hardwood swamp, and (2) a pond. 

The hardwood swamp is located on the former brick plant property. A dirt 
access road bisects the swamp. At the time of the site visit, the down gradient 
portion of the swamp resembled a shallow pond. This area would likely appear 
to be a moderately deep pond during periods of high precipitation; whereas 
during dry periods, likely resembles moist swampland. Numerous wildlife 
specimens were observed to congregate in this swamp system. 

Another off-site pond (differing from the pond described under "Non-flowing 
Aquatic Systems Questions" is located to the east of the site, south of the 
railroad tracks. This pond is visible from Jeffries Drive (a side street of Route 
2145) and is slightly larger than the off-site pond described earlier. 

Are any areas on or near (i.e., within one-half mile) the site owned or used by local 
tribes? If yes, describe. 

Does the site serve or potentially serve as a habitat, foraging area or refuge by rare, 
threatened, endangered, candidate and/or proposed species (plants or animals), or any 
otherwise protected species? If yes, identify species. This information should be 
obtained from the U.S. Fish and Wildlife Service and other appropriate agencies. See 
Table 1 for a list of contacts. 

With the exception of plant species, the site does not serve as habitat for the 
rare, threatened, endangered, candidate and/or proposed wildlife species 
identified in Chatham County (see Attachment A2). 

Is the site potentially used as a breeding, roosting or feeding area by migratory bird 
species? If yes, identify which species. 

Unlikely due to the absence of perennial standing water and extent of forest 
cover. 

• Areas that provide unique and often protected habitat for wildlife species. These areas are typically 
used during critical life stages such as breeding, hatching, rearing of young and overwintering. Refer to 
Table 2 at the end of this document for examples of sensitive environments. 
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Sensitive Environments and Receptors Questions (continued} 

4 
5. Is the site used by any ecologically , recreationally or commercially important 

4 

species? If yes, explain. 

Ecologically important species include populations of species which provide a critical (i.e., not replaceable} food 
resource for higher organisms. These species' functions would not be replaced by more tolerant species or perform 
a critical ecological function (such as organic matter decomposition} and will not be replaced by other species. 
Ecologically important species include pest and opportunistic species that populate an area if they serve as a food 
source for other species, but do not include domesticated animals (e.g., pets and livestock} or plants/animals whose 
existence is maintained by continuous human interventions (e.g., fish hatcheries, agricultural crops, etc}. 
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IV. EXPOSURE PATHWAY EVALUATION 

1. Do existing data provide sufficient information on the nature, rate and extent of 
contamination at the site? 

2. 

3. 

(giVes 
0No 
Ouncertain 

Please provide an explanation for your answer: 
An ESI, Rl, and supplemental field investigations have been performed 
as part of this project. On-property areas are not the focus of the current 
evaluation. 

Do existing data provide sufficient information on the nature, rate and extent of 
contamination in offsite affected areas? 

(gives 
0No 
Ouncertain 
0No offsite contamination 

Please provide an explanation for your answer: 
An ESI, Rl, and supplemental field investigations have been performed as part of 
this project. Chemical residues in sediments and surface water have been well 
characterized. 

Do existing data address potential migration pathways of contaminants at the site? 

(g]Yes 
0No 
Ouncertain 

Please rovide an ex /anation for our answer: 
Historical overflows from settling basins at the SWP-facility were the source of 
COPECs to on-site Drainage Ditch and portions of Cedar Creek. 
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4. Do existing data address potential migration pathways of contaminants in offsite affected 
areas? 

5. 

6. 

7. 

~Yes 
DNo 
0Uncertain 
0No offsite contamination 

Please provide an explanation foryour answer: 
Historical overflows from settling basins were source of COPECs to the off-site 
areas. Migration pathway is surface water based, which iticludes suspended 
solids transport. 

Are there visible indications of stressed habitats or receptors on or near (i.e., within 
one-half mile) the site that may be the result of a chemical release? If yes, explain. 
Attach photographs if available. 

No apparent stressed vegetation or other disturbed areas in the ditch or creek. 

Is the location of the contamination such that receptors might be reasonably expected to 
come into contact with it? For soil, this means contamination in the soil 0 to 1 foot below 
ground surface (bgs). If yes, explain. 

Yes. COPECs have been detected above screening levels in some of the surface 
sediments. 

Are receptors located in or using habitats where chemicals exist in air, soil, sediment or 
surface water? If yes, explain. 

Yes. Humans can trespass the ditch and creek areas during recreation or 
hunting. Ecological receptors can use the ditch and creek areas for foraging. 
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8. Could chemicals reach receptors via groundwater? Can chemicals leach or dissolve 
to groundwater? Are chemicals mobile in groundwater? Does groundwater discharge 
into receptor habitats? If yes, explain. 

9. 

Not considered to be significant due to poor reported groundwater recharge 
capacity of surface soils in the upper Cape Fear basin. 

Could chemicals reach receptors through runoff or erosion? Answer the following 
questions. 
What is the approximate distance from the contaminated area to the nearest 
watercourse? !Note: This is based on distance from property to Deep Riverl 

D 
D 
D 
D 
D 
D 
D 
D 
~ 

0 feet (i.e., contamination has reached a watercourse) 
1-10 feet 
11-20 feet 
21-50 feet 
51-100 feet 
101-200 feet 
>200 feet 
>500 feet 
>1000 feet 

What is the slope of the ground in the contaminated area? 

~ 0-10% 
D 10-30% 
D >30% 

What is the approximate amount of ground and canopy vegetative cover in the 
contaminated area? 

D <25% 
D 25-75% 
[gl > 75% 

Is there visible evidence of erosion (e.g., a rill or gully) in or near the contaminated 
area? 

D Yes 
[8] No 
D Do not know 

Do any structures, pavement or natural drainage features direct run-on flow (i.e., 
surface flows originating upstream or uphill from the area of concern) into the 
contaminated area? 

D Yes 
~ No 
D Do not know 
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10. Could chemicals reach receptors through the dispersion of contaminants in air 
(e.g., volatilization, vapors, fugitive dust)? If yes, explain. 

11. 

Not likely to be significant. COPECs have low volatility and are unlikely to be 
released as vapor phase. Fugitive dusts may represent an exposure route when 
ditch or creek bed dries but this would require a significant drought period and 
excessive winds. 

Could chemicals reach receptors through migration of non-aqueous phase liquids 
(NAPLs)? Is a NAPL present at the site that might be migrating towards receptors or 
habitats? Could NAPL discharge contact receptors or their habitat? 

Likely source to the drainage ditch and portions of Cedar Creek was COPECs 
associated with suspended solids and dissolved in the water column. There 
were no reports of any NAPL originating from the facility operations. 
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Attachment A1 
Tables, Figures and Supplemental Information 

Preface 

a me& 

This attachment contains the tables, figures and additional information referenced by the 
Checklist for Ecological Assessments/Sampling. Several of these tables and figures were also 
provided as part of the Work Plan Memorandum for the Preparation of Human Health and 
Ecological Risk Assessments at the Former Southern Wood Piedmont Facility in Gulf, North 
Carolina (dated 7 February 2006). Additional tables were prepared following a field 
reconnaissance and sampling event during July 2006. 
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Table A1·1. Summary of Analytical Results from Sediment Samples Collected from Background Areas, the Drainage Ditch, and Cedar Creek 

Southern Wood Piedmont· Gulf, North Carolina Facility 

I I BackGround S.mples I Dralnaae Ditch 8amDIH I 

- - -
Page 1 of2 

I Units I Freq I Mean I NO Range I Pos Ranae I Frea I Mean I NO Ranae I Pos RanGe I FreQ I Mean L ND RanGe I Pos Ranae 
VOLATILES 

ma!Ka(dw 0/6 NO 0.005. 0.016 1/10 0.0075 0.005. 0.015 0.039. 0.039 0/13 NO 0.005. 0.016 
mQ!KQ(dw 0/6 NO 0.005. 0.016 3/10 0.021 0.005. 0.014 0.004 ·0.1 1/13 0.013 0.005 • O.D16 0.1 -0.1 
mQ/KQ{dw NA NA NA NA 0/3 NO 0.05-0.05 1/3 0.077 0.05-0.05 0.18. 0.18 
mQ/KQ(dw NA NA NA NA 0/3 NO 0.05-0.05 1/3 0.067 0.05-0.05 0.15-0.15 
mQ/KQ(dwl NA NA NA NA 0/3 NO 0.005. 0.005 013 NO 0.005 • 0.005 
mQ!KQ(dwl 1/6 0.019 0.005. 0.016 0.084. 0.084 3/10 0.027 0.005. 0.015 0.043-0.14 3/13 0.012 0.005. 0.016 0.0086 • 0.066 
ma!Ka(dw) 0/6 NO 0.005. 0.016 3/10 0.075 0.005. 0.014 0.016 ·0.42 3/13 0.031 0.005. 0.016 0.002-0.34 

SEMI-VOLATILES 
mQ/KQ(dw 0/16 NO 0.33. 2 4120 16.5 0.01-2 0.051· 260 6/49 6.70 0.33. 2 0.064-250 
mQ/KQdw 0/16 NO 0.33. 2 4/20 14.1 O.D1· 2 0.069. 200 13/49 5.67 0.33· 2 0.05-180 
mQ/KQdw 1/14 0.263 0.33-0.51 1.2-1.2 3/14 0.5 0.33. 0.44 0.5-4.3 . 2143 5.76 0.33-150 0.074. 0.083 
mQ/KQ dw 1/16 0.176 0.33. 0.51 0.0038 • 0.0038 9/20 44.7 O.D1· 0.41 0.086 ·860 21/49 1.60 0.33-0.7 0.052-18 
mQ/KQ dw 1/16 0.176 0.33-0.51 0.0057 • 0.0057 10/20 2.6 O.D1· 0.44 0.014 ·32 21/49 0.85 0.33· 2 0.049-6.6 
mQ/KQ dw 1/16 0.176 0.33-0.51 0.0091 • 0.0091 10/20 1.1 0.01. 0.41 0.067. 8.1 20/49 0.41 0.33-2 0.064-1.8 
mQ/KQ dw 119 0.188 0.35-0.51 0.079 • 0.079 13/16 3.1 0.33. 0.82 0.056 ·22 16/29 1.00 0.35-0.82 0.033-5.3 
mQ/KQdw 0.143 0.33. 0.33 0.013. 0.013 8/13 0.8 0.01. 0.33 0.03· 7.9 9/26 8.81 0.33-130 0.25-4.6 
mQ/KQ dw 1/14 0.177 0.33. 0.51 0.003 • 0.003 8/14 0.8 0.33-13 0.032 ·0.36 7/43 0.22 0.028· 2 0.089-0.5 
mQ/KQ dw 0/6 NO 0.33-0.33 7/12 0.2 0.01-0.33 0.027 ·0.65 5/24 9.20 0.33-140 0.28. 2.2 
mQ/KQdw 0/11 NO 0.33-0.51 4/19 16.1 0.01-0.42 0.044. 300 9/35 0.93 0.33. 0.7 0.05. 12 

2116 0.168 0.33-0.51 0.019 • 0.067 12120 3.02 0.01. 0.41 0.027 ·29 23/49 1.07 0.33-0.7 0.064-6.8 
0/16 NO 0.33-2 2120 0.62 0.01 -13 0.076-0.15 8/45 0.22 0.33-2 0.057-0.9 

mQ/KQ{dwl 0/14 NO 0.33-2 4/14 17.8 0.33 ·2 0.026-220 8/43 4.51 0.041. 2 0.066-150 
mQ/KQ(dw) 2116 0.168 0.33. 0.51 0.014. 0.072 11/20 16.8 O.D1· 0.41 0.14·200 24/49 4.17 0.33-0.7 0.06. 59 
mQ/KQ(dw 1/16 0.197 0.33-0.51 0.34. 0.34 5120 22.8 0.01-0.42 0.48-370 19/49 4.18 0.33. 0.7 0.054-110 
mQ/Ka(dw 1/16 0.176 0.33-0.51 0.0044 • 0.0044 5120 0.63 0.01 -13 0.093 ·0.39 10/49 0.26 0.33· 2 0.058-0.99 
mQ/Kadw 0/16 NO 0.33. 2 4/20 28.9 0.01. 2 0.35-480 6/49 1.79 0.33-2 0.079 ·53 
mg/Kgdw 1/16 0.176 0.33-0.51 0.0025 • 0.0025 9/20 46.7 0.01-0.41 0.021. 700 22149 7.75 0.33-0.7 0.053. 200 
mg/Kg·dw 2114 0.168 0.33-0.51 0.013. 0.061 11/14 11.3 0.33. 0.33 0.068 ·120 17/43 7.22 0.33-160 0.16-15 
mgfKg,dw 1/16 0.097 N0-1.55 11/20 200.7 N0-3,394 24/48 31.73 N0-964 
mg/Kg dw 2116 0.023 N0-0.28 16120 34.30 N0-406 26/48 8.62 N0-85.8 
mg/Kgdw 2116 0.119 NO ·1.63 16/20 235.0 N0-3,800 26/48 40.30 NO ·1.050 
mg/Kgdw 0/16 NO 0.33. 2 1/20 0.50 0.01. 5.1 3.9-3.9 0/49 NO 0.33-2 
mg/Kg dw 0/16 NO 0.33. 2 1/11 0.646 0.01-5.1 2.5-2.5 2139 0.237 0.33-2 0.052-0.08 
mg/Kgdw 0/16 NO 0.89-2 5/20 3.181 0.05-32 0.25·11 5149 3.042 0.89-3.6 0.3-110 
mg/Kgdw 0116 NO 0.33-2 3/19 0.598 0.01 -13 0.065· 0.12 0/49 NO 0.33· 2 
mg/Kgdw 0/16 NO 0.33. 2 1/20 0.365 0.01 -5.1 1.2-1.2 0/49 NO 0.33. 160 
mg/Kg dw 0/2 NO 0.33-0.33 0/16 NO 0.05-2 2118 0.278 0.33-2 0.034 • 0.091 

METALS 
mg/Kg dw) 515 4,680 1900.9700 515 9,860.0 7400-13000 9/9 9,956 3900 ·13000 
mg/Kg dw) 0/1 NO 1 -1 0/3 NO 1-4 0/5 NO 1·5 
mg/Kgdw 3/5 2.1 2-3 2.1-3.3 5/5 4.74 3.1· 6.9 6/9 4.233 1·2 2.9-9.9 
mg/Kg dw) 5/5 37 14· 70 5/5 93.6 62 ·150 9/9 101.8 34-160 
mg/Kg dw 215 0.40 0.25-1 0.24-0.65 5/5 0.62 0.32-0.9 519 0.65 0.25-1 0.69-1.1 
mg/Kg dw 0/5 NO 0.05-0.3 0/5 NO 0.05· 0.34 019 NO 0.05-0.36 
mg/Kgdw 4/4 453 250-550 4/4 1,320 980-1500 961.4 360-2100 
mg/Kg dw 515 10.02 4.6-15 5/5 21.0 14-26 919 20.7 8.5-32 
mg/Kgdw 1/5 3.38 4-8 5.4. 5.4 215 9.3 9-20 12-15 419 12.6 4-20 10-27 
mg/Kgdw 1/5 3.18 3-8 3.9-3.9 4/5 18.8 20-20 13-28 5/9 17.4 20-20 17-29 

-
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Table A1·1. Summary of Analytical Results from Sediment Samples Collected from Background Areas, the Drainage Ditch, and Cedar Creek 

Southern Wood Piedmont· Gulf, North Carolina Facility 

- - -
Page 2 of2 

Beclq(round Slllllples Dra1111 I Ditch 8am )(IS Cedar CrHk Sam _pin 
Chemical Units ~ Mun NDRanae 

Iron mg/Kg dw) 515 11,100 . 
Lead mg/Kg dw_l 515 6.74 . 
Magnesium mg/Kq dwl 4/4 812.5 . 
Manganese mg/Kg dw) 6/6 191.7 . 
Mercury_ mQ/Kq dw 0/5 NO 0.06· 0.06 
Nickel mq/Kq(dwl 216 4.8 3-8 
Potassium mq/Kq(dwl 515 217.2 . 
Selenium mq/Kq(dwl 016 NO 0.46-1 
[Silver mg/Kg(dw_l 116 0.562 0.73. 0.83 
ISodium mo/Kt:~(dwl 0/5 NO 20-90 
!Thallium mo/Kt:~(dwl 0/6 NO 0.48-0.55 
ITin mQ/Kt:~(dwl 111 3.3 -
~anadium mQ/Kt:~(dw) 6/6 22.8 . 
IZJnc mt:~/Kt:~(dw 116 14.7 20-40 

2,3,7,8-TeCDD nQ/Kt:~(dw 2111 0.9 0.06-5 
1,2,3, 7,8-PeCDD nQ/KQ (dw 117 3.3 3.2-12 
1,2,3,4, 7,8-HxCOD OQ/KQ (dw 1/11 2.2 0.05. 12 
1,2,3,6, 7,8-HxCDD nQ/KQ (dw 1111 2.6 0.05. 12 
1,2,3, 7,8,9-HxCDD nt:~IK!l (dw 2111 2.8 0.05-12 
1,2,3,4,6, 7,8-HpCDD nt:~IK!l (dw 5/11 33.5 3.2· 30 
OCDD OQ/KQ (dw 10111 1,420 140-140 
~.3,7,8-TeCDF nt:~/Kt:~ (dwl 4/11 1.2 1.8-6 
1,2,3,7,8-PeCDF nQ/KQ (dwl 0111 NO 0.05- 15 
2,3,4,7,8-PeCDF nQ/KQ (dw) 1/11 2.0 0.06-12 
1,2,3,4,7,8-HxCDF OQ/KQ (dw) 1111 2.6 0.04-15 
1,2,3,6, 7,8-HxCDF OQ/KQ (dw) 1111 2.1 0.04-12 
1,2,3, 7,8,9-HxCDF ng!JSg_ ( dwl 0/11 NO 0.05 ·15 
2,3,4,6,7,8-HxCDF nQ/KQ (dw) 1111 2.5 0.04. 12 
1,2,3,4,6, 7,8-HpCDF no/Kil (dwl 4111 5.4 0.1 -12 
1,2,3,4, 7,8,9-HpCDF nt:~/KQ (dwl 1/11 2.1 0.1- 12 
OCOF ng/Kg(dw_l 1111 14.9 0.1-25 
Dioxin-TEQ(mammallan)- Half DLs ng/KQ (dwl 10/11 1.37 
Dioxin-TEQ(mammallan) ·Zero DLs nQ/KQ (dwl 10/11 6.33 
Dioxln-TEQ(avlanl· Half DLs nQ/KQ (dwl 10111 2.18 
Dioxin-TEQ(avlanl· Zero Dis OQ/Kq(dw) 10/11 9.33 

Notes: 
Background areas combine the samples from the creek and drainage ditch background samples 
NO: Not Detected 
NA: Not avaHable or not appHcable. 
MNC: Mean not calculated due to detection limits greater than the positive results. 

Revised: 21 May 2007 

Posrtanae Frea 
9000 ·13000 5/5 

4.9-8.9 515 
250-1500 4/4 
100.260 515 . 0/4 
2.3-17 5/5 
46 ·570 414 

. 015 
1.4-1.4 1/5 

- 014 
. 015 

3.3. 3.3 1/1 
12-30 515 
13-13 1/5 

.. DIOXINSIFURANS 
0.13-0.6 2111 
2.3-2.3 518 
3.7-3.7 11111 
7.9. 7.9 11111 

0.21. 9.1 11111 
1.6. 320 11111 

115-12000 11111 
0.18-0.29 5111 

. 8/14 
1.4-1.4 7/11 

0.12-0.12 9/11 
2.5-2.5 8/11 . 5111 
6.9. 6.9 10/11 
0.14-31 11111 
1.9-1.9 11111 

120-120 11/11 
NO ·15.52 717 
NO ·13.50 717 
NO ·24.33 717 
NO ·19.08 717 

Mun NO Ranae ,.RIIJ'III Frea Mean NDRa_11111 PosRanae 
21,200 . 15000 • 29000 9/9 18,533 . 4000-37000 
12.18 . 6.2· 20 919 12.3 . 6.2. 23 
2,425 - 1800-3200 717 1 839 . 390-4000 
278.0 . 220-350 9/9 447 . 92-900 

NO 0.06-0.07 . 0/8 NO 0.06-0.2 . 
17.4 . 14-23 419 18.0 3-15 26-43 

390.0 . 170-530 717 279 - 70-380 
NO 0.51 ·1 . 019 NO 0.57 ·1 . 

0.917 0.79-0.93 2.9-2.9 219 0.99 0.87 ·1 2.5-3.2 
NO 80-220 . 017 NO 40-190 -
NO 0.5· 0.62 . 018 NO 0.05-0.66 . 

13.0 . 13-13 212 20.0 - 19-21 
31.4 . 24-41 919 32.1 . 14.51 
20.0 30-50 25-25 219 19.6 30-40 22-24 

1.1 0.2-7 0.82-3.35 5134 1.5 0.03-20.9 0.13-0.95 
6.6 5·5 0.7-32.7 9117 3.8 4.2-16 0.93-10 
21.7 . 1.1-117 24134 12.5 4.3-16 0.38-78.9 
129.9 . 3-634 33134 148.5 5-5 1.4. 820 
48.3 - 4.4-207 32/34 37.6 5-5 0.76-238 

6,460 - 104-33000 34/34 6,687 - 53-36000 
46,280 . 2780 • 138000 34134 63,151 . 1400 • 360000 

1.1 1-7 0.37 ·1 15134 1.3 0.3-16.1 0.15-1.2 
2.6 5-18 0.41-4.4 12144 2.5 0.05-20.4 0.16-2.1 
6.5 5-18 0.36-35.9 13134 3.3 0.05-15.7 0.38-17.5 

39.7 200-210 0.87-123 20134 61.8 4.3 -1200 0.42-147 
8.9 5-18 0.63-47.2 20/34 7.4 0.3-17 0.17-51.4 
4.1 0.3-18 0.51-19.2 2134 3.4 0-17 0.51-27.6 
18.3 18 ·18 0.85-100 18/34 11.6 4.2-38 0.32-136 

776.0 - 13.4-3600 34134 1,094 - 9.29-6800 
58.9 - 1.6-276 29134 79.3 4.3-16 0.85· 573 

3,030 - 42.4-13400 33/34 5,586 32-32 25.4-37000 
193.11 55.3. 585.9 34134 132.1 1.89-719.3 
186.08 50.9-585.7 34134 123.9 1.65-654.4 
140.61 50.8-345.6 34/34 104.7 2.39-561.4 
130.15 44.0-344.9 34/34 94.3 2.21 -493.0 

-



-- ---- ----------
Table A 1-2. Summary of Analytical Results from Surface Water Samples Collected from Cedar Creek 

Southern Wood Piedmont - Gulf, North Carolina Facility 

Araal I Regional I Background Samples I Cedar Creek Samples 
.. Summary Stats I WQS Bkad Freq Mean Range I Fraq I Mean I Range 

.. Volatiles 
12-Butanone NA 0/2 NO NO on NO NO 
Benzene 0.00119 NA 012 NO NO on NO NO 
Ethylbenzene NA 0/2 NO NO on NO NO 
Methylene Chloride NA 0/2 NO NO on NO NO 
~oluene 0.00036 NA 012 NO NO on NO NO 
D(ylenes NA 0/2 NO NO on NO NO 

Semi-Volatiles· 
lp-Chloro-m-cresol 0.001 NA 0/6 NO NO 0/14 NO NO 
12-Methylnaphthalene 0.000028 NA 0/6 NO NO 0/14 - NO NO 
2-Methylphenol 0.001 NA 0/2 NO NO on NO NO 
12.3,4,6-Tetrachlorophenol 0.001 NA 0/2 NO NO on NO NO 
12.4-0imethylphenol 0.001 NA 0/6 NO NO 0/14 NO NO 
2,4,6-Trichlorophenol 0.001 NA 0/2 NO NO on NO NO 
12-Chlorophenol 0.001 NA 0/2 NO NO on NO NO 
Acenaphthene 0.000028 NA 0/6 NO NO 0/14 NO NO 
Acenaphthylene 0.000028 NA 0/6 NO NO 0/14 NO NO 
Aniline NA 0/4 NO NO on NO NO 
Anthracene 0.000028 NA 0/2 NO NO on NO NO 
Benzo( a )anthracene 0.000028 NA 0/6 NO NO 0114 NO NO 
Benzo(a)pyrene 0.000028 NA 0/6 NO NO 0114 NO NO 
Benzo(b}fluoranthene 0.000028 NA 0/6 NO NO 0/14 NO NO 
Benzo(k)fluoranthene 0.000028 NA 0/2 NO NO on NO NO 
Benzo(b,k}fluoranthene 0.000028 NA 0/2 NO NO on NO NO 
Benzo(g,h,i}perylene 0.000028 NA 0/4 NO NO on NO NO 
Carbazole NA 0/4 NO NO 0/9 NO NO 
Chrysene 0.000028 NA 0/6 NO NO 0/14 NO NO 
Oibenzo( a,h )anthracene 0.000028 NA 0/6 NO NO 0/14 NO NO 
Oibenzofuran NA 0/6 NO NO 0/14 NO NO 
Fluoranthene 0.000028 NA 0/4 NO NO 0/9 NO NO 
Fluorene 0.000028 NA 0/6 NO NO 0/14 NO NO 
lndeno(1,2,3-cd}pyrene 0.000028 NA 0/6 NO NO 0/14 NO NO 
lsophorone NA 0/6 NO NO 0/14 NO NO 
Naphthalene 0.000028 NA 0/4 NO NO 0/9 NO NO 
Pentachlorophenol 0.001 NA 0/6 NO NO 3/14 0.016 NO- 0.15 
Phenanthrene 0.000028 NA 0/6 NO NO 0114 NO NO 
Phenol 0.001 NA 0/2 NO NO on NO NO 
Pyrene 0.000028 NA 0/4 NO NO on NO NO 

---
Page 1 of2 · 
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Table A1-2. Summary of Analytical Results from Surface Water Samples Collected from Cedar Creek 

Southern Wood Piedmont- Gulf, North Carolina Facility 

ArHI Regional f. Background Samples 
Summary Stats I. WQS Bkad J Freq I Mean. I Range 

tnorganlcs .. 

~luminum 0.007-1.47 4/4 0.51 0.40-0.59 
Antimony NA 0/4 NO NO 
Arsenic 0.05 NA 0/4 NO NO 
Barium 1 NA 4/4 0.02 0.02-0.02 
Beryllium 0.0065 NA 0/4 NO NO 
Cadmium 0.002 NA 0/4 NO NO 
Calcium NA 4/4 6.30 6.2-6.3 
Chromium 0.05 NA 0/4 NO NO 
Cobalt NA 0/4 NO NO 
Copper 0.007 NA 0/4 NO NO 
Iron 1 NA 4/4 0.87 0.77-0.95 
Lead 0.025 NA 0/4 NO NO 
Magnesium 1.1-6.0 4/4 3.33 3.3-3.4 
Manganese 0.2 0.002 to 0.59 4/4 0.04 0.037 - 0.043 
Mercury 0.000012 NA 0/4 NO NO 
Nickel 0.025 NA 1/4 0.00 N0-0.007 
Potassium NA 4/4 1.93 1.9-2 
Selenium 0.005 NA 0/4 NO NO 
Silver 0.00006 NA 0/4 NO NO 
Sodium 2.0-19.0 4/4 5.10 5.0-5.2 
Thallium NA 0/4 NO NO 
Vanadium NA 0/4 NO NO 
Zinc 0.05 NA 2/4 0.01 NO -0.028 

Notes: 
All concentration units are In mg!L. 
There were no surface water samples available from the drainage ditch. 
Average concentrations were calculated by setting non-detects to one-half their reported detection limils. 
WQS = Water Quality Standard for Class C and WS-IV Waters. 
Regional background data from USGS (2003). 
NO = Not Detected 
MNC: Mean not calculated due to detection limits greater than the single positive result. 

I Cedar Creek Samples 

I Freq I Mean Range 

717 0.83 0.45-1.3 
017 NO NO 
017 NO NO 
717 0.03 0.024- 0.038 
017 NO NO 
0/7 NO NO 
717 4.41 2-6.2 
0/7 NO NO 
017· NO NO 
017 NO NO 
717 1.39 0.81 -2.0 
0/7 NO NO 
717 2.40 1-3.7 
717 0.07 0.037-0.11 
1/7 MNC N0-0.0002 
0/7 NO NO 
717 1.38 0.88-1.9 
0/7 NO NO 
0/7 NO NO 
717 4.36 3.2-5.9 
0/7 NO NO 
0/7 NO NO 
0/7 NO NO 

- - -
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Table A1·3. Plant Species List from Off-Property Areas 
Southern Wood Piedmont • Gulf, North Carolina Facility 

Page 1 of 4 

The following is a list of plant species Identified during field surveys of the Southern Wood Piedmont Site, located in the Town of Gulf, 
Chatham County, North Carolina. Wetland indicator classification nomenclature follows USFWS (1988 & 1996). In addition, NA = 

not applicable, Nl = no indicator, and NL =not listed. The field surveys occurred from July 17 to July 21, 2006. 

USFWS 
Scientific Name Common Name Synonyms Indicator 

Aceraceae 
(Maple Family) 

Acer negundo Box elder FAC+ 
Acerrubrum Red maple FAC 
Acer saccharinum Silver maple FACW 

Amaranthaceae 
(Amaranth Family) 

Amaranthus sp. Pigweed NA 

Anacardiaceae 
(Cashew Family) 

Toxicodendron radicans Poison ivy FAC 

Aquifoliaceae 
(Holly Family) 

/lex opaca American holly FACU+ 

Asteraceae 
(Aster Family) 

Ambrosia artemisiifolia Common ragweed FACU 
Baccharis halimifo/ia Groundsel tree FACW 
Centaurea maculosa Spotted knapweed NL 
Erigeron strigosus Lesser daisty fleabane Whitetop FACU+ 
Hieracium sp. Hawkweed NA 
Solidago sp. Goldenrod NA 

Balsaminaceae 
(Touch-me-not Family) 

Impatiens capensis Jewelweed FACW 

Betulaceae 
(Birch Family) 

Betula nigra River birch FACW 
Carpinus caroliniana Ironwood FAC 
Ostrya virginiana Hop hornbeam FACU-

Bignoniaceae 
(Trumpet Creeper Family) 

Campsis radicans Trumpet-vine FAC 

Cannabaceae 
(Hemp Family) 

Humulus japonicus Japanese hops FACU 

Caprifoliaceae 
(Honeysuckle Family) 

Lonicera japonica Japanese honeysuckle FAC-

Cornaceae 
(Dogwood Family) 

Nyssa sylvatica Black gum FAC 
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Table A1-3. Plant Species List from Off-Property Areas 
Southern Wood Piedmont - Gulf, North Carolina Facility 
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The following is a list of plant species identified during field surveys of the Southern Wood Piedmont Site, located in the Town of Gulf, 
Chatham County, North Carolina. Wetland indicator classification nomenclature follows USFWS (1988 & 1996). In addition, NA = 

not applicable, Nl = no indicator, and NL = not listed. The field surveys occurred from July 17 to July 21, 2006. 

USFWS. 
Scientific Name Common Name Synof1Y_ms Indicator 

Cupressaceae 
(Cypress Family) 

Juniperus virginiana Eastern red cedar FACU 

Cyperaceae 
(Sedge Family) 

Carex pensylvanica Sedge NL 
Cladium mariscoides Twig rush Smooth sawgrass OBL 
Eleocharis sp. Spike rush NA 
Scirpus cyperinus Woolgrass FACW+ 

Euphorbiaceae 
(Spurge Family) 

Euphorbia esula Leafy spurge NL 

Fabaceae 
(Bean/ Pea Family) 

Lespedeza sp. Bush clover NA 
Melilotus alba White sweet clover FACU-
Trifolium pratense Red clover FACU-
Wisteria sp. Wisteria NA 

Fagaceae 
(Beech Family) 

Quercus alba Whiteoak FACU 
Quercus dentata Chestnut oak NL 

Hamamelidaceae 
(Witch Hazel Family) 

Liquidambar styraciflua Sweetgum FAC 

Hypericaceae 
(St. Johnswort Family) 

Hypericum perforatum Common St. John's -wort NL 

Juglandaceae 
(Walnut Family) 

Caryaovata Shagbark hickory FACU-

Juncaceae 
(Rush Family) 

Juncus effusus Soft rush FACW+ 

Lauraceae 
(Laurel Family) 

Lindera benzoin Spicebush FACW-
Sassafras albidum Sassafras FACU-

Liliaceae 
(Lily Family) 

Smilacina racemosa False Solomon's seal FACU-
Smilax bona-nox Bull brier greenbrier FACU 
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The following is a list of plant species identified during field. surveys of the Southern Wood Piedmont Site, located in the Town of Gulf, 
Chatham County, North Carolina. Wetland indicator classification nomenclature follows USFWS (1988 & 1996). In addition, NA = 

not applicable, Nl =no indicator, and NL =not listed. The field surveys occurred from July 17 to July 21, 2006. 

USFWS 
· Scientific Name Common Name Svnonvms Indicator 

Smilax rotundifo/ia Common greenbrier FAC 

Magnoliaceae 
(Magnolia Family) 

Uriodendron tulipifera Tulip poplar FACU 

Oleaceae 
(Olive Family) 

Fraxinus pennsylvanicum Green ash FACW 

Pinaceae 
(Pine Family) 

Pinustaeda Loblolly pine FAC-

Platanaceae 
(Plane-tree Family) 

Platanus occidentalis 
I 

American sycamore FACW-

Plantaginaceae 
(Plantain Family) 

Plantago lanceolata English plantain NL 
Plantago major Common plantain FACU 

Poaceae 
(Grass Family) 

Echinochloa crusgal/i Barnyard grass FACU 
Festuca arundinacea Tall fescue Kentucky fescue FACU 
Hystrix patula Bottlebrush grass NL 
Microstegium vimineum Japanese stiltgrass FAC 
Panicum clandestinum Deer-tongue grass FAC+ 
Panicum sp. Grass NA 
Setaria sp. Bristly foxtail NL 

Polygonaceae 
(Smartweed Family) 

Polygonum persicaria Lady thumb FACW 
Polygonum sp. Smartweed NA 
Rumex crispus Curly dock FACU 

Polypodiaceae 
(Polypody Family) 

Onoclea sensibilis Sensitive fem FACW 
Polystichum acrostichoides Christmas fem FACU-

Rosaceae 
(Rose Family) 

Rubus allegheniensis Allegheny blackberry FACU-

Salicaceae 
(Willow Family) 

Salix nigra Black willow FACW+ 
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The following is a list of plant species identified during field surveys of the Southern Wood Piedmont Site, located in the Town of Gulf, 
Chatham County, North Carolina. Wetland indicator classification nomenclature follows USFWS (1988 & 1996). In addition, NA = 

not applicable, Nl =no indicator, and NL =not listed. The field surveys occurred from July 17 to July 21, 2006. 

USFWS 
Scientific Name Common Name S_ynonyms Indicator 
Sparganiaceae 

(Bur-reed Family) 
Sparganium sp. Bur-reed -

Sphagnaceae 
(Sphagnum Family) 

Sphagnum sp. Sphagnum moss NL 

Umbelliferae 
(Parsley Family) 

Daucus carota Wild carrot NL 

Urticaceae 
(Nettle Family) 

Boehmeria cylindrica False nettle FACW+ 
Urlica dioica Stinging neWe FACU 

Verbenaceae 
(Vervain Family 

Viola sp. Violet NA 

Vitaceae 
(Grape Family) 

Parthenocissus quinquefolia Virginia creeper FACU 
Vitis sp. Grape NA 



-------------------
Table A1-4. Field Collected Surface Water Quality Measurements from the Drainage Ditch, Cedar Creek, and the Off-Site Pond 

Southern Wood Piedmont- Gulf, North Carolina Facility 

Areas 

Cedar Creek · 
Station ID E1 E2 E3 E4 ES E6 

Parameters 
pH 7.74 7.41 7.45 7.6 7.38 6.94 
Conductivity (mS/cm) 0.143 0.002 0.168 0.151 0.149 0.183 
Turbidity (NTU) 3 7 4 3 1 1 
DO (mg/L) 5.86 NA 5.76 5.22 4.56 5.08 
Temperature (°C) 29.4 23.5 23.6 25.1 23.9 22.8 
Salinity (ppth) 0.00 0.00 0.00 0.00 0.00 0.00 

Date 7118/06 7/18/06 7/18/06 7/18/06 7/19/06 7/19/06 
Time (hours) 1220 1310 1340 1500 1100 915 
Depth (feet) 1.5 1 <1 1 1.5 1 
Northing (WGS 84) NA NA 35.56752 NA 35.56740 35.56715 
Westing (WGS 84) NA NA 79.24854 NA 79.27074 79.27376 

Description of station locations: 
1 = At the confluence of Cedar Creek and the Deep River 
2 =At sample location SW-051/152-SD (upstream ofthe Rt. 2145 bridge) 
3 = Upstream of sample location SW-052/152-SD and downstream of sample location SW-051-SD 
4 =At sample location SW-051-SD 
5 = Cedar Creek, miscellaneous 
6 = Cedar Creek, miscellaneous 
7 = Farthest upstream station on Cedar Creek, by Henry Oldham bridge 
8 = Downstream end of the on-site ditch before it's confluence with Cedar Creek 
9 = Off-site pond located near the northeast comer of the site 

mS/cm = milliSiemens per centimeter, equivalent to millimhos per centimeter (mmhos/cm} 
NTU = National Turbidity Units 
mg/L = milligrams per liter 
°C = degrees Celsius 
ppth = parts per thousand 
WGS 84 =World Geodetic Survey, 1984 datum 
NA = Not available 

Drainage Off .Site 
Ditch Pond 

E7 EB E9 

7.34 6.91 8.33 
0.177 0.205 0.063 

4 2 2 
6.79 5.4 5.45 
22.4 26.1 33.5 
0.00 0.00 0.00 

7/20/06 7119/06 7/19/06 
930 1630 1630 

3 1 2.5 
NA 35.56508 NA 
NA 79.27814 NA 
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Table A1-5. Wildlife Species List from Off-Property Areas 
Southern Wood Piedmont· Gulf, North Carolina Facility 
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The following is a list of wildlife species identified during field surveys of the Southern Wood Piedmont Site, located in 
the Town of Gulf, Chatham County, North Carolina. The field surveys were conducted from July 17 to July 21, 2006. 

oDServatlon Area 
Scientific Name Common Name Type Observed 

BIRDS 

Phasianidae • Partridges, Grouse, and Turkeys 
Meleagris gallopavo Wild Turkey· Visual, call Off-site 

Ardeidae - Bitterns, Herons & Allies 
Ardea herodias Great Blue Heron Visual Off-site 

Cathartidae - American Vultures 
Cathartes aura Turkey Vulture Visual Off-site 

Columbidae - Pigeons & Doves 
Zenaida macroura Mourning Dove Visual Off-site 

Alcedinidae - Kingfishers 
Cery/e alcyon Belted Kingfisher Visual, call Off-site 

Picidae - Woodpeckers & Allies 
Melanerpes carolinus Red-Bellied Woodpecker Call Off-site 
Picoides pubescens Downy Woodpecker Call Off-site 
Colaptes auratus Northern Flicker Call Off-site 

Tyrannidae - Tyrant Flycatchers 
Empidonax virescens Acadian Flycatcher Call Off-site 

Corvidae - Jays,· Magpies & Crows 
Cyanocitta cristata Blue Jay Call On-site; Off-site 
Corvus brachyrhynchos American Crow Visual Off-site 

Paridae - Chickadees & Titmice 
Poecile carolinensis Carolina Chickadee Call On-site; Off-site 

Troglodytidae - Wrens 
Thryothorus /udovicianus Carolina Wren Call On-site; Off-site 

Turdidae - Thrushes 
Hy/ocich/a mustelina Wood Thrush Call Off-site 

Cardinalidae - Grosbeaks & Buntings 
Cardinalis cardina/is Northern cardinal Call Off-site 

Fringillidae- Fringilline and Cardueline Finches 
Cardue/is tristis American Goldfinch Visual, call On-site; Off-site 
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The following is a list of wildlife species identified during field surveys of the Southern Wood Piedmont Site, located in 
the Town of Gulf, Chatham County, North Carolina. The field surveys were conducted from July 17 to July 21, 2006. 

UDServatton Area 
Scientific Name Common Name Type Observed 

MAMMALS 

Procyonidae - Raccoons and Caotis 
Procyon lotor Raccoon Tracks Off-site 

Cricetidae - Mice, Rats, lemmings, and Voles 
Ondatra zibethica Muskrat Visual Off-site 

Sciuridae - Squirrels 
Sciurus carolinensis Eastern gray squirrel Visual Off-site 

Cervidae - Deer 
Odocoileus virgninianus White-tailed deer Tracks, beds Off-site 

HERPTILES 

Bufonidae -Toads 
Bufo americana American toad Visual Off-site 

Hylidae - Hylid Frogs 
Hyla crucifer Spring peeper Call Off-site 
~cris crepitans North em cricket frog Call On-site 

Ranidae -True Frogs 
Bufo americanus Bullfrog Call Off-site 
Rana clamitans Green frog Visual, call On-site; Off-site 

Emydidae - Emydid Turtles 
Unidentified species NA Visual Off-site 



- - - - - - - - - - - - - - - -
Table A1-6. Benthic Macrolnvertebrates from the Drainage Ditch, Cedar Creek, and the Off-Site Pond 

Southern Wood Piedmont - Gulf, North Carolina Facility 

.. Drainage . Area CedarCreek Ditch 
LocaUon E1· E2 E3 E4 E5 Ell E7 E8 

Sampling Date 7/18106 7/18106 7/18106 7118106 7/19/06 7/19106 7119108 7/19108 

Order Ephemeroptera (Mayflies) 6 2 12 2 NC 

Order Coleoptera (Beetles) 5 5 1 NC 2 

Order Diptera (Flies) 
Family Chironomidae (True midges) 1 2 3 6 1 1 NC 5 

Order Hemiptera (True bugs) 1 6 1 NC 7 

Order Megaloptera (Fishflies, dobsonflies, & alderflies) 
Family_ Corydalidae 2 NC 

Order Odonata (Dragonflies & damselflies) 

Class Crustacea (Crustaceans) 
Order Amphipoda (Amphipods) 1 NC 
Order Decapoda (Shrimp, crayfish & lobsters) 3 3 1 NC 1 

[Ictal Number of Organisms (i.e. Taxonomic Richness) - 4 21 14 9 14 6 0 16 

Notes: 

-
Off .Site 

Pond 
E9 · 

7/19/06 

NC 

NC 

NC 

NC 

NC 

NC 
NC 

0 

NC = Not collected. Organisms were not collected from Locations 7 due to deep water conditions and unstable banks. Organisms were not collected from Location 9 as this was lentic 
system that Is not hydrologically connected to Cedar Creek. 
See Table A1-4 for descriptions of Cedar Creek sampling locations. 
Literature used for taxonomic identification: Burch (1975), Crumb (1977), Cummins and Wilzbach (1985), Edmunds et al. 1976), Heard and Burch (1966), Hobbs ( 1972), Meinkoth (1981 ), 
Needham and Needham (1938), Peckarsky et al., (1990), Pennack (1989), Robbins and Yentsch (1973), Thorp and Covich (1991). 
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SLERA, Appendix A 
SWP-Gulf Facility Drainage Ditch and Cedar Creek 
14 June 2007 

Attachment A2 
Threatened and/or Endangered Species 

Preface 

a me& 

A total of 57 species or groups of organisms were identified in the August 2006 update 
(accessed on 13 November 2006) of the North Carolina Natural Heritage Program (NCNHP) for 
the Chatham County area, but not explicitly at the site. These include one animal assemblage 
(colonial wading bird colony), 14 invertebrate species, 18 natural communities, 14 vascular 
plants, and 10 vertebrate animals. These have been summarized in Table A2-1. 

In response to NCDENR comment following review of the draft SLERA 1, the NCNHP was 
contacted concerning the availability of any higher resolution data concerning rate, threatened 
and/or endangered (RTE) species that have been reported more local to the site, since county­
level data was available on-line. In their correspondence dated 4 June 2007 (enclosed, along 
with the request for information correspondence dated 24 May 2007) they indicated that thete 
were no records of any RTE species at the site, although the Cape Fear Shiner has been 
reported in the Deep River near the project area. 

List of Tables 

Table A2-1 National Heritage Program Database Output for Chatham County, Southern Wood 
Piedmont - Gulf, North Carolina Facility 

1 North Carolina Department of Environment and Natural Resources (NCDENR). 2007. Evaluation of 
SLERA, Southern Wood Piedmont, Gulf, Chatham County. Letter from Keith Snavely (NCDENR) to 
William Arrants (SWP), dated 28 March 2007 (corrected year). 
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.. Major Group · 

Animal Assemblage 

Invertebrate Animal 

Invertebrate Animal 

Invertebrate Animal 
Invertebrate Animal 

Invertebrate Animal 

Invertebrate Animal 
Invertebrate Animal 
Invertebrate Animal 
Invertebrate Animal 

Invertebrate Animal 

Invertebrate Animal 
Invertebrate Animal 
Invertebrate Animal 
Invertebrate Animal 

Natural Community 

Vascular Plant 

Vascular Plant 

Vascular Plant 

Vascular Plant 

Vascular Plant 

Table A2-1. National Heritage Program Database Output for Chatham County 
Southern Wood Piedmont -Gulf, North Carolina Facility 

- .. 
·. state' · .. .. ' . · ·Federal ·State :Global -- .. ' 

. Scientific Name -- . - · Common Name Status· Status Rank Rank. 
Colonial Wading Bird 

None None None 53 GNR 
Colony 
Alasmidonta undulata Triangle Floater T None 52 G4 

Alasmidonta varicosa Brook Floater E FSC 51 G3 

Cambarus davidi Carolina Ladle Crayfish SR None S2S3 G2G3 
Choroterpes basalis A Mayfly SR None 52 G5 

Fusconaia masoni Atlantic Pigtoe E FSC 51 G2 

Gomphus abbreviatus Spine-crowned C!ubtail SR None 53? G3G4 
Gomphus quadricolor Rapids Clubtail SR None S1S2 G3G4 
Gomphus septima Septima's Clubtail SR FSC S1S3 G2 
Lampsilis cariosa Yellow Lampmussel E FSC 51 G3G4 

Neurocordulia virginiensis 
Cinnamon 

SR None S2S3 G4-
Shadowdragon 

Strophitus undufatus Creeper T None 52 G5 
Villosa constricta Notched Rainbow sc None 53 G3 
Viflosa defumbis Eastern Creekshell SR None 53 G4 
Villosa vaughaniana Carolina Creekshell E F5C 52 G2 
Piedmont longleaf pine 

None None None 51 G1? 
forest 

Allium cuthbertii Striped Garlic 5R-T None '52 G4 

Baptisia afbescens 
Thin-pod White Wild 

5R-P None 52 G4 
Indigo 

Coffinsonia tuberosa Piedmont Horsebalm 5R-P None 51 G3G4 

Dichanthelium annulum A Witch Grass SR-P None 5H GNR 

Fothergi/Ja major Large Witch-alder 5R-T None 53 G3 

' County .: Status , · 

Chatham - Current 

Chatham - Current 

Chatham - Historical 

Chatham - Current 
Chatham - Current 

Chatham - Historical 

Chatham - Obscure 
Chatham - Obscure 
Chatham - Current 
Chatham - Current 

Chatham - Obscure 

Chatham - Current 
Chatham - Current 
Chatham - Current 
Chatham - Current 

Chatham - Current 

Chatham - Historical 

Chatham - Historical 

Chatham - Current 

Chatham - Historical 

Chatham - Current 
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Table A2-1. National Heritage Program Database Output for Chatham County 
Southern Wood Piedmont - Gulf, North Carolina Facility 

•'c' •" • ' ' 

···- .. - · State- _Federal State .. Global .. -

Major Group · . ' · Scientific Name --- ·.-_Common Name-·: --.Status Status Rank :Rank-_ 

Vascular Plant Gillenia stipulata Indian Physic SR-P None 52 G5 

Vascular Plant /soetes virginica Virginia Quillwort SR-L FSC 51 G1 

Vascular Plant Monotropsis odorata Sweet Pinesap SR-T FSC 53 G3 

Vascular Plant Paspa/um fluitans Horsetail Crown Grass SR-D None 51 G5 

Vascular Plant Phacelia covil/ei Buttercup Phacelia SR-T FSC 53 G3 
Vascular Plant Piilimnium nodosum Harperella E E 51 G2 

Vascular Plant Scutellaria nervosa Veined Skullcap SR-P None 51 G5 

Vascular Plant Thennopsis mollis Appalachian Golden~ 
SR-P None 52 G3G4 

banner 

Vascular Plant Trifolium reflexum Buffalo Clover SR-T None 5152 G3G4 

Vertebrate Animal Aimophila aestivalis Bachman's Sparrow sc FSC S3B,S2N G3 
Vertebrate Animal Anhinga anhinga Anhinga SR None S2B G5 

Vertebrate Animal Etheostoma collis pop. 2 
Carolina Darter- Eastern sc FSC 52 G3T3Q 
Piedmont Population 

Vertebrate Animal Haliaeetus leucocephalus Bald Eagle T T S3B,S3N G5 

Vertebrate Animal Hemidactylium scutatum Four-toed Salamander sc None 53 G5 

Vertebrate Animal Lanius /udovicianus Loggerhead Shrike sc None S3B,S3N G4 
Vertebrate Animal Notropis mekistocholas Cape Fear Shiner E E 51 G1 

-

-· couritv -status 

Chatham - Historical 

Chatham - Historical 

Chatham - Current 

Chatham - Historical 

Chatham - Current 
Chatham - Current 

Chatham - Historical 

Chatham - Historical 

Chatham - Historical 

Chatham - Current 
Chatham - Current 

Chatham - Current 

Chatham - Current 

Chatham - Current 

Chatham - Current 
Chatham - Current 
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' •. Major Group 

Table A2-1. National Heritage Program Database Output for Chatham County 
Southern Wood Piedmont - Gulf, North Carolina Facility 

'' 
,. 

,. State Federal State ·Global ; - ' ',' 

Scientific Name Common Name ·- Status· . Status. Rank Rank County - Status 

Vertebrate Animal Pha/acrocorax auritus 
Double-crested 

SR None S1B,S5N G5 Chatham - Current 
Cormorant 

Vertebrate Animal Picoides borealis 
Red-cockaded 

E E 52 G3 Chatham - Historical 
Woodpecker 

Notes: 
Data from North Carolina National Heritage Program (http:/1149.168.1.196/nhp/county.html). Accessed 15 June 2007. Latest update in 1 March 2007. 
State Status Definitions: E - Endangered; SC - Special Concern; SR - Significantly Rare; SR (PE) - Significantly Rare and Proposed Endangered; SR-L­
Significantly Rare and Limited; SR-P- Significantly Rare and Peripheral; SR-T- Significantly Rare and Throughout; and T- Threatened. 
Federal Status Definitions: E- Endangered; FSC- Federal Species of Concern; and T, PD- Threatened but Proposed De-listed. 
State Rank Definitions: S1 -Critically imperiled; S1B,S5N- ???; S1S2 -Imperiled to critically imperiled; S1S3- Critically imperiled to rare or uncommon; S2-
Imperiled; S2S3- Imperiled to rare or uncommon: S3- Rare or uncommon: S38,S2N - Imperiled to rare or uncommon rank for migratory species: S38,S3N -
Rare or uncommon rank for migratory species; and SH- Historic only. 
Global Rank Definitions: G1 -Critically imperiled; G2- Imperiled; G2G3 - Imperiled to very rare: 
G2G3Q- Imperiled to very rare but questionable taxonomic status: G3- Very rare: G3G4 -Very rare to rare in parts but secure globally; 
G3T3Q - Main and subspecies very rare but questionable taxonomic status for subspecies: G4 - Rare in parts but secure globally; 
G4T4- Main and subspecies rare in parts but secure globally; G5- Demonstrably secure globally; GNR- Not ranked. 
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24 May 2007 

North Carolina Natural Heritage Program 
1601 Mail Service Center 
Raleigh, NC 27699-1601 

a me& 

RE: Request for Site-Specific Information for Natural Heritage Features near the 
Southern Wood Piedmont Facility in Gulf, North Carolina 

Dear Sir or Madam: 

We are in the process of performing an Ecological Risk Assessment of the drainage ditch and 
Cedar Creek near the Southern Wood Piedmont Facility in Gulf, Chatham County, North 
Carolina. As part of this effort, we need to compile the natural heritage features of the 
evaluated area. For the initial screening phase of this risk assessment, the county-level 
information was collected from your website and tabulated (see enclosed Table 1; accessed on 
13 November 2006 when the screening report was under preparation}. Table 2 summarizes the 
existing features for the evaluated area and existing vegetation cover based on a habitat survey 
that was performed in July 2006. Following review of the screening document, NCDENR 
requested whether information was available for the immediate vicinity of the drainage ditch and 
Cedar Creek near this property {see enclosed Figure 1 }. If available, please provide us any 
such "higher resolution" information concerning the types of rare, threatened, or endangered 
species that have been observed or are suspected to be present in these two areas. The 
enclosed Figure 2 provides a summary of the habitats in the evaluated to facilitate your 
assessment. 

Thank you for your assistance in this matter. I can be contacted at the address and phone 
number shown below. 

Sincerely, 

John H. Samuelian, Ph.D. 
Senior Environmental ScientisV 
Project Manager 

WB 

AMEC Earth & Environmental, Inc. 
15 Franklin Street 
Portland, ME 04101 
Tel (207) 879-4222 
Fax (207) 879-4223 www.amec.com 
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Table 1. National Heritage Program Database Output for Chatham County 

Southern Wood Piedmont- Gulf, North Carolina Facility 

State Federal State 
Scientific Name Common Name Status Status Rank 

Colonial Wading Bird 
None None None 53 Colony 

Alasmidonta undulata Triangle Floater T None 52 

Alasmidonta varicosa Brook Floater E FSC 51 

Cambarus davidi Carolina Ladle Crayfish SR None 5253 
Choroterpes basalis A Mayfly_ SR None 52 

Fusconaia masoni Atlantic Pigtoe E FSC 51 

Gom}J_hus abbreviatus Spine-crowned Clubtail SR None 53? 
Gomphus quadricolor Rapids Clubtail SR None 5152 
Gomphus septima Septima's Clubtail SR FSC 5153 
Lampsilis cariosa Yellow Lampmussel E FSC 51 

Neurocordulia virginiensis 
Cinnamon 

SR None 5253 
Shadowdragon 

Strophitus undulatus Creeper T None 52 
Villosa constricta Notched Rainbow 5C None 53 
Villosa delumbis Eastern Creekshell 5R None 53 
Villosa vaughan/ana Carolina Creekshell E F5C 52 
Basic mesic forest 

None None None 52 
(piedmont subtype) 

Basic oak-hickory forest None None None 53 

Dry oak-hickory forest None None None 54 
Dry-mesic oak-hickory 

None None None 55 forest 
Floodplain pool None None None 5253 
Hillside seepage bog None None None 52 

Mesic mixed hardwood 
None None None 54 

forest (piedmont subtype) 

Piedmont longleaf pine 
None None None 51 forest 

Piedmont/coastal plain 
None None None 53 

heath bluff 
Piedmont/low mountain 

None None None 85 
alluvial forest 

Global 
Rank County - Status 

GNR Chatham - Current 

G4 Chatham - Current 

G3 Chatham - Historical 

G2G3 Chatham - Current 
G5 Chatham - Current 

G2 Chatham - Historical 

G3G4 Chatham - Obscure 
G3G4 Chatham - Obscure 
G2 Chatham - Current 
G3G4 Chatham - Current 

G4 Chatham - Obscure 

G5 Chatham - Current 
G3 Chatham - Current 
G4 Chatham - Current 
G2 Chatham - Current 

G5T3 Chatham - Current 

G4 Chatham - Current 

G5 Chatham - Current 

G5 Chatham - Current 

G3? Chatham - Current 
G2 Chatham - Current 

G5T5 Chatham - Current 

G1? Chatham - Current 

G4? Chatham - Current 

G5 Chatham - Current 

- -
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MaJor Group 

Natural Community 

Natural Community 

Natural Community 

Natural Community 

Natural Community 

Natural Community 

Natural Community 
Natural Community_ 

Vascular Plant 

Vascular Plant 

Vascular Plant 
Vascular Plant 

Vascular Plant 

Vascular Plant 

Vascular Plant 

Vascular Plant 

Vascular Plant 

Vascular Plant 

Vascular Plant 

Vascular Plant 

Vascular Plant 

Vascular Plant 
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Table 1. National Heritage Program Database Output for Chatham County 

Southern Wood Piedmont- Gulf, North Carolina Facility 

State Federal State 
Scientific Name Common Name Status status Rank 

Piedmont/mountain 
None None None S3? 

bottomland forest 
Piedmont/mountain levee 

None None None S3? forest 
Piedmont/mountain 
semipermanent None None None S4 
impoundment 
Piedmont/mountain 

None None None S1S2 
swamp forest 
Rocky bar and shore None None None S5 
Upland depression swamp 

None None None S3 forest 
Upland pool None None None S1 
Xeric hardpan forest None None None S3 

Allium cuthbertii Striped Garlic SR-T None S2 

BaptisTa albescens 
Thin-pod White Wild 

SR-P None S2 
Indigo 

Carexphysorhvncha Bellow's-beak Sedg_e SR-P None S2 
Col/insonia tuberosa Piedmont Horsebalm SR-P None S1 

Dichanthelium annulum A Witch Grass SR-P None SH 

Fothe!!Jilla major Large Witch-alder SR-T None S3 

Gillenfa stipulata Indian Physic SR-P None S2 

/soetes virginica Virginia Quillwort SR-L FSC S1 

Monotropsis odorata Sweet Pinesap SR-T FSC S3 

Paspalum ffuitans Horsetail Crown Grass SR-0 None S1 

Phace/ia covi/lei Buttercup Phacelia SR-T FSC S3 

Ptilimnium nodosum Harperella E E S1 

Scutellaria nervosa Veined Skullcap SR-P None S1 

Thermopsis mol/is 
Appalachian Golden-

SR-P None S2 
banner 

Global 
Rank County • Status 

G5 Chatham - Current 

G5 Chatham - Current 

G5 Chatham - Current 

G2 Chatham - Current 

G5 Chatham - Current 

G3 Chatham - Current 

G1 Chatham - Current 
G3G4 Chatham - Current 

G4 Chatham - Historical 

G4 Chatham - Historical 

G5T5 Chatham - Current 
G3G4 Chatham - Current 

GNR Chatham - Historical 

G3 Chatham - Current 

G5 Chatham - Historical 

G1 Chatham - Historical 

G3 Chatham - Current 

G5 Chatham - Historical 

G2 Chatham - Current 

G2 Chatham - Historical 

G5 Chatham - Historical 

G3G4 Chatham - Historical 

- -
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Table 1. National Heritage Program Database Output for Chatham County 

Southern Wood Piedmont- Gulf, North Carolina Facility 

State Federal State Global 

- -
MaJor Group Scientific Name Common Name Status Status Rank Rank County- Status 

Vertebrate Animal Aimophila aestivalis Bachman's Sparrow sc FSC S3B,S2N G3 Chatham - Current 

Vertebrate Animal Anhinga anhinga Anhinga SR None S2B G5 Chatham - Current 

Vertebrate Animal Etheostoma col/is pop. 2 
Carolina Darter - Eastern sc FSC S2 G3T3Q Chatham - Current Piedmont Population 

Vertebrate Animal Haliaeetus leucocephalus Bald Eagle T T S3B,S3N G5 Chatham - Current 

Vertebrate Animal Hemidactylium scutatum Four-toed Salamander sc None S3 G5 Chatham - Current 

Vertebrate Animal Lanius ludovicianus loggerhead Shrike sc None S3B,S3N G4 Chatham - Current 

Vertebrate Animal Moxostoma sp. 3 Carolina Redhorse SR(PEl_ FSC S1 G1G2Q Chatham - Current 
Vertebrate Animal Notropis mekistocholas Cape Fear Shiner E E S1 G1 Chatham - Current 

Vertebrate Animal Phalacrocorax auritus 
Double-crested 

SR None S1B,S5N G5 Chatham - Current Cormorant 

Vertebrate Animal Picoides borealis 
Red-cockaded 

E E S2 G3 Chatham - Historical Woodpecker 

Notes: 
Data from North Carolina Natlonal Heritage Program (http:l/207.4.179.38/nhp/county.html). Accessed 13 November 2006. Latest update In 11 August 2006. 
State Status Definitlons: E- Endangered; SC- Special Concern; SR- Significantly Rare; SR (PE)- Significantly Rare and Proposed Endangered; SR-L­
Significantly Rare and Limited; SR-P- Significantly Rare and Peripheral; SR-T- Significantly Rare and Throughout; and T- Threatened. 
Federal Status Definitions: E - Endangered; FSC - Federal Species of Concern; and T, PO - Threatened but Proposed De-listed. 
State Rank Definitions: 51 -Critically imperiled; S1B,S5N- ???; S1S2 -Imperiled to critically imperiled; S1S3- Critically imperiled to rare or uncommon; 52-
Imperiled; S2S3- Imperiled to rare or uncommon; 53- Rare or uncommon; S3B,S2N - Imperiled to rare or uncommon rank for migratory species; S3B,S3N -Rare 
or uncommon rank for migratory species; and SH - Historic only. 
Global Rank Definitions: G1 -Critically imperiled; G2- Imperiled; G2G3 -Imperiled to very rare; 
G2G3Q- Imperiled to very rare but questionable taxonomic status; G3- Very rare; G3G4- Very rare to rare in parts but secure globally; G3T3Q- Main and subspe· 
G4T4- Main and subspecies rare in parts but secure globally; G5- Demonstrably secure globally; GNR- Not ranked. 

- -
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Table 2. Summary of Vegetation Types and other Information for the Areas near the Drainage Ditch and Cedar Creek 

Southern Wood Piedmont • Gulf, North Carolina Facility 

Category Drainage Ditch CedarCreek 

Ownership 
Portion of ditch on SWP property and also on private 

Multiple private or commercial properties 
lorooertv 
Portion of ditch on SWP property is in open areas, all 
buildings have been removed. This area is naturally 

Existing Features revegetating. Undeveloped 
Portion of ditch that lies outside of the SWP fenceline is 
in an open but undeveloped area. 

The majority of the forested riparian corridor for Cedar 
Creek is either upland woods or moist woods. Relatively 
small portions of these communities are forested 
deciduous wetland. Their occurrence appears to be 
coincident with either a low topographic elevation or 
possibly a constricting soil horizon, such as a clay 

Vegetative Cover -
NA 

subsoil. These forested communities are similar in 
Riparian Areas composition to the species assemblage noted for the 

moist woods, but differ in the shrub and ground layers. 
The shrub and ground layers of the forested wetland 
areas are dominated by spicebush (Lindera benzoin), 
sensitive fem ( Onoc/ea sensibilis ), lady thumb 
(Po/ygonum persicaria ), false nettle (Boehmeria 
cylindrica ), and bur-reed (Sparganium sp.). 
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Table 2. Summary of Vegetation Types and other Information for the Areas near the Drainage Ditch and Cedar Creek 

Southern Wood Piedmont - Gulf, North Carolina Facility 

Category Drainage Ditch Cedarcreek 

The northern portion adjacent to Cedar Creek is 
basically undisturbed. This area has not been mowed 
and consists mostly of hardwood trees. The scrub-shrub 
component is characterized by vegetation such as young 

This wetland complex near the northern portion of the 
box elder (Acer negundo ), spicebush (Lindera benzoin), 
groundsel tree (Baccharis halimifolia ), and young black 

Vegetative Cover -
Drainage Ditch consists of a mosaic of scrub-shrub and 

willow (Salix nigra). The wet meadow component is 
wet meadow communities. Portions of the wet meadow 

Wetlands community are mowed, and non-mowed areas have 
characterized by vegetation such as spike rush 
(Eieocharis sp.), soft rush (Juncus effusus ), woolgrass 

developed into the scrub-shrub component. 
( Scirpus cyperinus ), twig rush { C/adium mariscoides ), 
jewelweed (Impatiens capensis ), deer-tongue grass 
(Panicum clandestinum ), various species of smartweeds 
(Polygonum spp.), Japanese stiltgrass (Microstegium 
vimineum ), and curly dock (Rumex crispus ). 

Present but they have not been mapped by the USFWS 
The wetland areas near the creek are fragmented and 
may be characterized as "moist woods" based on 

Wetland area National Wetlands Inventory, presumably because of 
observations by a wetlands scientist during site visits in 

their relatively small size. 
July 2006. 

Cedar Creek receives stormwater runoff from the on-site 
ditch, several tributaries that are not hydrologically 

) 
connected to SWP property, and from sheet flow through 

Hydrology Intermittent, used for the conveyance of stormwater. the wooded riparian corridor. 
The surface water in Cedar Creek is shallow in depth, 
intermittent, with many areas exhibiting zero flow. 
Discharges to the Deep River. 
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Data use subject to license. 
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c-.----.... 
Habitat Map for the On-Site Drainage SOUTHERN WOOD PIEDMONT 

Ditch, Cedar Creek and a Portion of Deep 1----.....;G;.;U;.;;L;.;.F.:.., N~.c;.;.·.;.;FA~C;;.;I;,;;;L,;.;,ITY..;.....----1 
River - Jul 2006 FIGURE 2 
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NCDE~N~R 

North Carolina Department of Environment and Natural Resources 
Michael F. Easley, Governor 

Mr. John H. Samuelinn, Ph.D. 
AMEC Earth & Environmental, Inc. 
I 5 Franklin Street 
Portland, ME 04101 

William G. Ross Jr.j Secretary 

June d, 2007 

Subject: Ecological Risk Assessment for Southern Wood Piedmont Facility; Gulf, Chatham County, NC 

Dear Mr. Samuelian: 

The Natural Heritage Program has no record of rare species, significant natural communities, or 
significant natural heritage areas at the site. However, the Federal and State Endangered Cape Fear 
shiner (Notropis mekistocholas) has been found in the Deep River near the project area. It has been 
fnund at the SR 2153 bridge crossing, just downstream from the confluence of Cedar Creek with the 
river. We assume that the fish occurs upstream and downstream of this site, as we hm·c records from 
such places several miles nway. Thus~ it is imperath·e that sedimentation from the facility not reach the 
Cupc Fear River. 

Also. the Vegetative Cover description for Cedar Creek (Table 2) attached with your letter lists a plant 
species that is Significantly Rare in North Carolina- twig rush (Ciadiummariscoides). This species 
occurs in bogs near the coast, in the Sandhills region, and in the mountains. As bog habitat is probably 
not present along Cedar Creek, I wonder if the species was correctly identified. Our Program would like 
to receive more information about this plant (location, number of individuals, etc.) if yot.i feel that the 
species was correctly identified. A Rare Plant Form is available for downloading on our website 
(below). 

'• . 
Y(lu !'1;!' wlr;h to check the Natural Heritage Program rlntabase website at www.ncnhp.org for <1. listiri~ of 
rare phints and ~nimals and significant mit.ural communities ·in the count_Y an~ on the quad map. 

NC OneMap now provides digital Natural Heritage data online for free. This service provides site 
specific information on GIS layers with Natural Heritage Program rare species occurrences and 
Significant Natural Heritage Areas. The NC OneMap website provides Element Occurrence (EO) ID 
numbers (instead of species name), and the data user is then en~ouraged to contact the Natural Heritage 
.Program for detailed infommtion. This service allows the user to quickly and efficiently get site specific 
NHP data without visiting th~.NHP \Vorkroo·m or waiting for the Information Request to be answered by 
NHP staft: For more informnii'on riboiii data fomint5 and access, visit<www.nconemap.com/data.htnil>, 
or e!ll.~!l NC OneMap at <dataq@ncmail.net>. 

.... .. .. ·"·· 
.. . 

1601 Mail Service Center, Raleigh·, ~orth Carolina 27699~1.601 
Phone: 919-733-4984\ FAX: 919-715-3060\lntemet: www.enr.state.nc.usiENRI . . . . .: . 

An Equal Opportunfty I Affi110aHve Action Employer- 50% Recycled I 10% Posl Consumer Paper 

o" t• • ••', I • 

. . ..• 

N~~Carolina 
;Naturalllf 
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Please do not hesitate to contact me at 919-715-8697 ifyou have questions or need further information. 

Sincerely, / .../ 11 j_ 
~;;.~r 

Harry E. LeGrand, Jr., Zoologist 
Natural Heritage Program 
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SLERA, Appendix A 
SWP-Gulf Facility Drainage Ditch and Cedar Creek 
14 June 2007 

Preface 

Attachment A3 
Aerial Photographs 

a me& 

Aerial photographs from 1962, 1979 and 2004 were available and are provided in Figures A3-1 
and A3-2. An annotated overlay of the historical site operations is shown on the 1979 aerial 
photograph, with the boundaries of these operations shown on. the remaining aerial 
photographs. 

List of Figures 

Figure A3-1 Aerial photographs from 1962 and 1979 

Figure A3-2 • Aerial photograph from 2004 
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1979 

SITE BOUNDARIES NOT TO SCALE BECAUSE AERIAL PHOTOGRAPH IS NOT ORTHO RECTIFIED . 
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FIGURE A3-1 

1979 and 1962 Aeria l 
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SOUTHERN WOOD PIEDMONT 
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2004 

SITE BOUNDARIES NOT TO SCALE BECAUSE AERIAL PHOTOGRAPH IS NOT ORTHO RECTIFIED. 
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FIGURE A3-2 
2004 Aerial Photograph 
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SLERA, Appendix A 
SWP-Gulf Facility Drainage Ditch and Cedar Creek 
14 June 2007 

Preface 

Attachment A4 
Historical Wetlands Assessment 

a me& 

This attachment contains the correspondence from the Raleigh {NC) office of the US Army 
Corps of Engineers concerning the wetlands assessment of the Cedar Creek area. 
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Mar¢hU, 1996· 
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APPENDIXB 
NCDENR SLERA Tables 

Preface 

a me& 

This appendix includes some of the relevant NCDENR SLERA Tables in the format presented in 

NCDENR (2003). The Jist of NCDENR table templates and their corresponding appendix tables 

are shown below. Completion of many of the NCDENR SLERA tables was not required since 

the ·media was not relevant to this assessment (e.g., soils), was not present at the site (e.g., 

saltwater) or the chemical parameters were not collected as part of the prior field. 

NCDENR Appendix 
Table Description ·comment· Table 

1 Calculation of Dioxin Toxicity Equivalents, Soil Excluded, no soil 
data 

2 Calculation of Dioxin Toxicity Equivalents, Sediment B-1 

3 Calculation of Dioxin Toxicity Equivalents, Salt Excluded, not 
Water relevant 

4 Calculation of Dioxin Toxicity Equivalents, Excluded, not 
Freshwater collected 

5 Selection of COPCs, VOCs in Soil Excluded, no soil 
data 

6 Selection of COPCs, SVOCs in Soil 
Excluded, no soil 

data 

7 Selection of COPCs, Pesticides in Soil Excluded, no soil 
data 

8 Selection of COPCs, lnorganics in Soil Excluded, no soil 
data 

9 Selection of COPCs, VOCs in Sediment B-2 
10 Selection of COPCs, SVOCs in Sediment B-3 
11 Selection of COPCs, Pesticides in Sediment B-5 
12 Selection of COPCs, lnorganics in Sediment B-4 

13 Selection of COPCs, VOCs in Saltwater 
Excluded, not 

relevant 

14 Selection of COPCs, SVOCs in Saltwater 
Excluded, not 

relevant 

15 Selection of COPCs, Pesticides in Saltwater 
Excluded, not 

relevant 

16 Selection of COPCs, lnorganics in Saltwater 
Excluded, not 

relevant 

17 Selection of COPCs, VOCs in Freshwater 
Excluded, no 

detections 
18 Selection of COPCs, SVOCs in Freshwater B-6 

19 Selection of COPCs, Pesticides in Freshwater 
Excluded, not 

collected 
20 Selection of COPCs, lnorganics in Freshwater B-7 

Page B-1 
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a me& 
The sediment sample results from the Drainage Ditch and Cedar Creek were combined for 
these summary tables. When the SERA is developed, these two areas, and whether the 
samples originated from upgradient (background) or downgradient areas, will be evaluated 
separately. 

The database includes samples collected by NCDENR, EPA, and SWP. Some of the samples 
collected by NCDENR were split for chemical analysis by SWP. To distinguish these samples 
in the database, the extension "(NCDENR)" was added to the sample results reported by 
NCDENR where split sample results were also available from SWP. 

The TEFmammal values for several of the PCDD/F congeners in the NCDENR table template were 
updated to reflect the recent publication by Van den Berg et al (2006). The fish and avian TEFs 
were not changed as a result of this update and are from Van den Berg et al (1998}. The 

current TEFmammal values are compared to the prior TEFmammal values in the table below. 

Prior TEFmamma~ value Current TEF~1 valua 
· PCDD/F congener. (Van dan Berg at al.,1998) (Van dan Berg at al., 2006) 
OCDD 0.0001 0.0003 
1,2,3, 7 ,8-PeCDF 0.05 0.03 
2,3,4,7,8-PeCDF 0.5 0.3 
OCDF 0.0001 0.0003 

Consistent with the conservative screening nature of the NCDENR (2003) guidanc~. the 
maximum PCDD/F congener concentration across all of the samples was used to calculate the 
TEQ values. In addition, if the maximum sample quantitation limit (SQL) was greater than the 
maximum positive result for a specific PCDD/F congener, then half the SQL was used as the 
input for the TEQ calculation. For the sediment samples, the SQL was used to calculate the 
TEQ values for four PCDD/F congeners (2,3,7,8-TCDD, 2,3,7,8-TCDF, 1,2,3,7,8-PeCDF, and 
1,2,3,4, 7,8-HxCDF). . 

References 

North Carolina Department of Environment and Natural Resources (NCDENR). 2003. 
Guidelines for Performing Screening Level Ecological Risk Assessments within the North 
Carolina Division of Waste Management. North Carolina Department of Environment and 
Natural Resources. Division of Waste Management. October. 
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Table B-1. Selection of COPCs for PCDD/F congeners and Dioxin· TEQs In Sediments 

Former SWP-Gulf Facility, Gulf, North Carolina 

Maximum 
Detected Maximum Compartson 

Concentridlon SQL Concentration 1 

Dloxln/Furan Congener (ng/Kg) 
2,3,7,8-TCDD 3.35E+OO 2.09E+01 1.05E+01 

1,2,3,7,8-PentaCDD 3.27E+01 1.60E+01 3.27E+01 

1,2,3,4,7,8-HexaCDD 1.17E+02 1.60E+01 1.17E+02 
1,2,3,6,7,8-HexaCDD 8.20E+02 1.20E+01 8.20E+02 
1,2,3,7,8,9-HexaCDD 2.38E+02 1.20E+01 2.38E+02 

1,2,3,4,6, 7,8-HeptaCDD 3.60E+04 3.00E+01 3.60E+04 

OctaCDD 3.60E+05 1.40E+02 3.60E+05 

2,3,7 ,8-TetraCDF 1.20E+OO 1.61E+01 8.05E+OO 

1,2,3, 7,8-PentaCDF 4.40E+OO 2.04E+01 1.02E+01 
2,3,4,7,8-PentaCDF 3.59E+01 1.80E+01 3.59E+01 

1,2,3,4,7,8-HexaCDF 1.47E+02 1.20E+03 6.00E+02 
1,2,3,6,7 ,8-HexaCDF 5.14E+01 1.80E+01 5.14E+01 
1,2,3,7,8,9-HexaCDF 2.76E+01 1.80E+01 2.76E+01 
2,3,4,6, 7 ,8-HexaCDF 1.36E+02 3.80E+01 1.36E+02 

1,2,3,4,6,7,8-HeptaCDF 6.80E+03 1.20E+01 6.80E+03 
1,2,3,4, 7 ,8,9-HeptaCDF 5.73E+02 1.60E+01 5.73E+02 

OctaCDF 3.70E+04 3.20E+01 3.70E+04 

Toxicity Equivalents (TEQ) 

Notes: 
1. Larger of the maximum positive result or one-half the maximum SOL if the congener Is not detected. 
2. Reflects updated mammalian TEFs from van den Berg et al (2006). 
3. Fish and avian TEF values from van den Berget al. (1998). 
4. Mammal, Fish, and Avian Values = Comparison Concentration x Respective TEF 

SOL = Sample Ouantitation Limit 
TEF =Toxic Equivalency Factor 
TEO= Toxic Equivalents relative to 2,3,7,8-tetrachlorodibenzo(p)dioxin (2,3,7,8-TCDD) 

Mammal Mammal Fish 
TEP Value' TEP 

1 1.05E+01 1 

1 3.27E+01 1 

0.1 1.17E+01 0.5 
0.1 8.20E+01 0.01 
0.1 2.38E+01 0.01 

0.01 3.60E+02 0.001 

0.0003 1.08E+02 0.0001 

0.1 8.05E-01 0.05 

0.03 3.06E-01 0.05 
0.3 1.08E+01 0.5 

0.1 6.00E+01 0.1 
0.1 5.14E+OO 0.1 
0.1 2.76E+OO 0.1 
0.1 1.36E+01 0.1 

0.01 6.80E+01 0.01 
0.01 5.73E+OO 0.01 

0.0003 1.11E+01 0.0001 

8.07E+02 

- - - - -
Fish Avtan Avtan 

Value' TEP Value' 

1.05E+01 1 1.05E+01 

3.27E+01 1 3.27E+01 

5.85E+01 0.05 5.85E+OO 
8.20E+OO 0.01 8.20E+OO 
2.38E+OO 0.1 2.38E+01 

3.60E+01 0.001 3.60E+01 

3.60E+01 0.0001 3.60E+01 

4.03E-01 1 8.05E+OO 

5.10E-01 0.1 1.02E+OO 
1.80E+01 1 3.59E+01 

6.00E+01 0.1 6.00E+01 
5.14E+OO 0.1 5.14E+OO 
2.76E+OO 0.1 2.76E+OO 
1.36E+01 0.1 1.36E+01 

6.80E+01 0.01 6.80E+01 
5.73E+OO 0.01 5.73E+OO 

3.70E+OO 0.0001 3.70E+OO 

3.62E+02 3.57E+02 
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Tobie 11-2. Soloctfon of COPCo for Volotno 0'1Jonlcoln Sodlrnont. 

Former SWJ'.Outf Faclnty, Gutf, North CaroiiRII ,_ 
~<II .~<11 ~<II - EPA EPA -<II - I - - ~Far "-ttlonfV CU' -... _..,. - - 11111. Q .... Q - Umlio 

_.._. 
·Effoota- PQL 

k:lraonlco. VOCo lua/Kal 
1,1,1·Trichloroethane 0110 NA 10 
I ,1.2.2· Tetrachloroethane OliO NA 10 
1,1,2-Trichloro--1 ,2,2-trifluoroethane NA - NA 10 
I, I .2· Trichloroethane 015 NA 10 
1,1-0ichloroethane 015 NA 10 
1,1-0ichloroethene 015 NA 10 
1,2,3-Trichlorobenzene NA NA NA 
I ,2,4- richlorobenzene 0143 NA 10 
1,2-DibroiTIC)o..J.chloropropane NA - NA 10 
I ,2-llibromoethane NA NA 10 
1.2.0ichlorobenzene 0143 NA 10 
1.2-Dichloroethane 015 NA 10 
1.2-Dichloropropana 015 NA 10 
I ,3-0ichlorobenzene 0143 NA 10 
I ,4-Dichlorobenzene 0118 NA 10 
-Butanone 0111 . NA 10 
-Hexanone NA NA 10 

eth 2-pentanone NA NA 10 
cetone 0/5 NA 10 

Benzene 1/11 39 39 SW-014-Sl NCOENR 5· 15 39 NA 10 
Bromochloromethane NA NA NA 
Bromodichloromethane 0/5 NA 10 
Bromo rm 0/5 NA 10 
Bromomethane NA NA 10 

arbon Disulfide 0/10 NA 10 
~rbon Tetrachloride OliO NA 10 

hlorobenzene 0/5 - NA 10 
hloroethane 0/10 NA 10 
hlorolonn 0/10 NA 10 
hloromethane 0/5 - NA 10 

:1&-1 ,2-lllchloroethene NA NA 10 
,.1,3-t: lchloropropene NA NA 10 
~ydohexane NA NA 10 

ibromochloromethane 0/5 NA 10 
Olchlorodiftuoromethane NA NA 10 

iEthytbenzene 2114 100 100 
8750 5·5 100 NA 10 SW-015-Sl 

leopropylbenzene NA NA 10 
ethviAcetate NA NA 10 

Methyl tort-Butyl Ether NA NA 10 
Methylcydohexane NA NA 10 
Methylene Chloride 0118 NA 10 
IS,.,._ 115 82 82 SW-014-Sl NCOENR 12·18 82 NA 10 

etrachiOroethene 0/5 NA 10 
oluene oC/18 8.8 140 SW-014-Sl NCDENR 5·18 140 NA 10 

rans-1,2-lllchloroethene NA - NA 10 
rana-1 ,3-Dichloropropene 015 NA 10 
richloroothene 0110 NA 10 
~richlorofluoromethane NA NA 10 
inyt Chloride 0110 - NA 10 

IX yteneo T olal 3118 2 J 420 SW-015-Sl 5·18 420 NA 10 

NOTES: 
'• Ent• maximum concenfrlltlon. If cont.mlnant wa1 not detected, enter the miiXfmum SOL. 
1 • When the POL ,. Effectt V.tue, Site Screening Vatu. def.uta ID PQL For contarnNnta ~ ecreentng value Ia based on the POL. data reported below the reqUred quantlflciiHon limit 

(e.g., J-ftoggo4 data) ohoUd be compored to tho EPA Region IV E"-Voluo. 
1 • Blank apece mNftlanafyte ellmiNited 11 1 COPC. 

CLP POL• Connct Laboratory Program Pf'llcfcal OulntltaUon Umlt 
COPC • Contamlnont Of Pctontlol Ccncem 
Maximum HaDI'd Quotient • Concentration UMd For Screenlng/ESV 
NA • Not Aqflable 
Q•OatiOullifler 
SOL • Sampfe Oullntltatlon Umlt 

Contaminant Cat.;o,._ 
I 
2 

Contllmlnant It found In concentrlltlon~exceedlng ll:lacreenlng value. 

Cont.mlnant Will not folnJ In concenfrltionlexceedlng lhe SOL: however, the SOla exceed n. ecreenlng value. 
Contllmlnent Will fou1d in concentratloneexceedlng 11:1 SOL: however, there Ia no cwrent acreenlng value for the contamlnanL 
Contamln.nt Will not fol.m In concenlrlltionl: exceeding lhe SOL and lherele no current acreenlng value for the contaminant 

v- v-• 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

- - - - -
-- ~ - ClllagfJr/ 

3 

3 

3 

3 

3 



- - - - - -
FI"'ICCuency Range of 

of Det8ctlon 
AJi~~yte Detllc:tlon II ln. Ia I II a. 

Organics- SVOCs (11!1/KQ) 
1,1-Biphenyl NA - -
1 ,2.4,5-Tetrachlorobenzene NA - -
2,2'-<>xybis(1-chloropropane) NA -
2,4,5-Trlchlorophenol 0/48 - -
2,4,6-Trlchlorophenol 0/85 - -
2,4-Diehlorophenol 0/48 - -
2 4-Dimethvfoheno 1185 3900 3900 
2,4-Dinltrophenol 0148 - -
2,4-Dinltrololuene 0/48 - -
2,6-Dinltrololuene 0/48 - -
2-Chloronaphthalene 0/48 - -
2-Chlorophenol 0/85 - -
2-Methvfoheno 1/85 1200 J 1200 
2-Nitroanillne 0/48 - -
2-Nitrophenol 0/48 - -
3,3'-Diehlorobenzldlne 0192 - -
3-Nitroanillne 0/48 - -
4,6-Dlnitro-2-methylphenol 0116 - -
4-Bromophenyt_phenyt ether NA - -
4-Chloro-3-methyfphenol 0/85 -
4-Chloroanlllne 0/32 - -
4-Chlorophenyl phenyl ether 0148 - -
4-Methyfphenol 0115 - -
4-Nitroanlline 0/48 - -
4-Nitrophenol 0/48 - -
Acetaphenone NA - -
Atrazlne NA -
Benzaldehyde NA -
bls(2-Chloroethoxy)methane NA - -
bis(2-Chloroethyl)ether NA - -
Caprolactam NA - -
Dlbenzofuran 12171 26 220000 
Hexachlorobenzene 0/48 - -
Hexachlorobutadlene 0/48 - -
Hexachlorocyclopentadlene 0/48 
Hexachloroethane 0148 - -
lsophorone ono - -
n-Nitroso-dl-n-propyfamlne NA - -
n-Nitrosodlphenylamlne 0/48 - -
Nitrobenzene 0/48 - -
Pentachloropheno 10/85 300 J 110 000 
Phenol 3/84 65 J 120 
Butyl benzyl phthalate 0116 - -
Di-n-butyfphthalate 0/46 -
Di-n-octylphthalate 0/48 -
Diethyfphthalate 0/48 - -
Dimethyl phthalate 0/46 - -

- - - - - -
Table B-3. Selection of COPCs for Semlvolatlle Organics In Sediments 

Former SWP-Gulf Facility, Gulf, North Carolina 

Location of Range of Concentmlon EPA 
Miodmum o.t.ctlon U.ICI For· R.;loniV 

Ia Conc.ntratlon Umn. Sci'MIIIna' Etreca VaJJM! 

- - - NA 

- - - NA - NA 

- - - NA 

- - - NA 

- - - NA 
SW.Q14-Sl (NCDENR) 10-5100 3900 NA 

- - - NA 

- - - NA 

- - - NA 

- - - NA 

- - - NA 
J SW.Q14-Sl (NCDENRl 10-160 000 1200 NA 

- - - NA 

- - - NA 

- - - NA 

- - - NA 

- - - NA 

- - - NA 

- - NA 

- - - NA 

- - - NA 

- - - NA 

- - - NA 

- - - NA 

- - - NA 

- - NA 

- NA 

- - - NA 

- - - NA 

- - - NA 
SW.Q14-Sl (NCDENR) 41-2000 220000 NA 

- - - NA 

- - - NA 

- - - NA - - - NA 

- - - NA 

- - - NA - - - NA 

- - - NA 
J SW.Q29-SD (NCDENR) 50-32000 110000 NA 
J SW.Q56-SD 10-13 000 120 NA 

- - - NA 

- - - NA 

- - NA 

- - - NA - - - NA 

- - - - - -
I CLP I 

EPA Site MIIXImum 
ScnMIIIIIIQ Sci'Hftlng Hazan~ Cant.-nlnant 

PQL Value VaJue4 Quallent Category 

330 NA - -
NA NA - -
330 NA - -
830 NA - -
330 NA - -
330 NA - -
330 NA 3 
830 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA 3 
830 NA - -
330 NA - -
330 NA - -
830 NA - -
830 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
830 NA - -
830 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA 3 
330 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
830 NA 3 
330 NA 3 
330 NA - -
330 NA - -
330 NA - -
330 NA - -
330 NA - -
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Freq111111CY Range of 

of Det8ctlon 
'-

Anllyte Detllctlon ·Min. Q JIB.' 
bls(2·E!_hylhel(}'llphthalate NA - -
Total Phthalates NA - -
2-Methvtnaohthalem 10/85 51 J 250000 
Acenaohthene 17/85 50 J 200 000 
Acenaohthvlene 6/71 74 J 4300 
Anthracene 31/85 3.8 860000 
Benzo( a )anthracene 32/85 5.7 32000 
Be~o( a )pyre11e 31/85 9.1 8100 
Benz__Q{Il)fluoranthene 18/46 13 7900 
Benzo(!l.h.l)oerylene 16171 3 500 
BenzO(k ftuoranthene 12/42 27 J 2200 
Carbazole 13/65 44 J 300000 
Chrvsene 37/85 19 29000 
Olbenz(a h)anthracene 10/81 57 J 900 
Fluoranthene 37/85 14 200 000 
Fluorene 25/85 54 J 370 000 
lnderlQ{_1 2 3-cdl!m"_ene 16/85 4.4 990 
Naphthalene 9151 79 J 480000 
Phenanthrene 32/85 2.5 700000 
IPvrene 30/71 13 120 000 
Total PAHs 44/84 410 3,820 000 

NOTES: 

Table B·3. Selection of COPCs for Semlvolatlle Organics In Sediments 
Former SWP-Gulf Facility, Gulf, North Carolina 

Location of Range of Concetltrmlon EPA 
Mlllllmum Det8ctlon UeedFor Region IV 

Q Conc:entntlon Umllli ScrMnlnal. Effect~ VtJJIIfl 

- - - 182 

- - - 182 
SW-029-SD (NCDENR) 10.2000 250000 20.2 
SW-014-SL (NCDENR) 10-2000 200 000 6.71 

J SW-014-SL (NCDENR) 330 ·150 000 4300 5.87 
SW-014-SL (NCDENR) 10· 700 860.000 46.9 
SW-014-SL_{NCDENRl 10.2 000 32000 74.8 

J SW-014-SL CNCDENRl 10.2 000 8100 88.8 
SWP-003 10 ·130000 7900 NA 

J SW-030-SD (NCDENR) 28 ·13000 500 NA 
SW-045-SD 10 ·140 000 2200 NA 

SW-014-SL (NCDENR) 10.700 300000 NA 
SW-014-SL INCDENRl 10.700 29000 108 

J SWP-001 57-900 900 6.22 
SW-014-SL NCDENR 10.700 200000 113 
SW-014-SL (NCDENR) 10-700 370000 21.2 

J SW-030-SD NCDENRl 10-13000 990 NA 
SW-014-SL (NCOENR) 10.2 000 480 000 34.6 
SW-014-SL NCDENR 10.700 700 000 86.7 

J SW-014-SL (NCDENR) 330-160 000 120000 153 
SW-014-SL NCOENR 10 ·150000 3,820 000 1684 

'=Since no effects value Is avallable, the value for bls(2-Ethylhexyl)phthalate Is used as a surrogate value for total phthalates. 
2 =Enter maximum concentration. If contaminant was not detected, enter the maximum SOL. 
•" Values obtained from MacOonald, D. D. "Approach to the Assessment of Sediment Quality In Florida Coastal Waters.• Florida Department of Environmental Protection. 1994. 

CLP 
PQL 
3.6 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

• • When the PQL > Effects Value, Site Screening Value defaults to POL. For contaminants whose screening value is based on the POL. data reported below the required quantlflcation limit 
(e.g., J-flagged data) should be compared to the EPA Region IV Effects Value. 

• = Blank space means analyte enmlnated as a COPC. 

CLP POL • Contract Laboraloty Program Practical Quantitation Umlt 
COPC • Contaminant Of Potential Concern 
Maximum Hazard Quotient = Concentration Used For Screenlng/ESV 
NA = Not Available 
0 • Data Qualifier 
SOL= Sample OuantllaUon Umit 

Contaminant Categories 
1 
2 
3 
4 

Contaminant Is found In concentrations exceeding Its screening value. 
Contaminant was not found In concentrations exceeding the SOL; however, the SOLs exceed Its screening value. 
Contaminant was found In concentrations exceeding Its SOL; however, there Is no current screening value for the contaminant 
Contaminant was not found In concentrations exceeding the SOL and there Is no current screening value for the contaminant 

EPA Site Maximum 
ScnNIIIIng ScnNIIIIIIII Hazard' Contaminant 

Value Value4 QuOtrant Clllllgory 
182 - -
182 - -
330 1.2E+04 1 
330 3.0E+04 1 
330 7.3E+02 1 
330 1.8E+04 1 
330 4.3E+02 1 
330 9.1E+01 1 
NA - 3 
NA - 3 
NA - 3 
NA - 3 
330 2.7E+02 1 
330 1.4E+02 1 
330 1.8E+03 1 
330 1.7E+04 1 
NA - 3 
330 1.4E+04 1 
330 8.1E+03 1 
330 7.8E+02 1 

1684 2.3E+03 1 
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- - - - - -
Frwquency Range of 

- - - - - -
Table B-4. Selection of COPCs for lnorganlcs In Sediments 

Fonner SWP-Gulf Facility, Gulf, North Carolina 

Location Of - Rangeat conc:entndlon ·EPA 

- -
• EPA 

of . o.t.ctlon Maximum Det.ctlon UNci For Region IV CLP Sci'HIIIng 
Analyte Detac:tlon I Min. I Q I Max. I Q I CoiiCIII'Itnltlon Umlts Sci'HIIIna1 Effec3 Value PQL 

lnorganlcs (mg/Kal 

Aluminum 19/19 1,900 13,000 
SW-024-SL (NCDENR) 
SW-034-SD INCDENR) - 13,000 NA 40 

Antimony' 019 - - 1-5 151 2 12 

Arsenic' 14/19 2.1 9.9 SW-030-SD (NCDENR) 1-3 9.9 7.24 2 
Bartum 19/19 14 160 SW-129-SD_(NCDENRI - 160 NA 40 
Beryllium 12119 0.24 J 1.1 J SW-030-SD (NCDENR) 0.25-1 1.1 NA 1 

Cadmium' 0/19 - - 0.05-0.36 [0.361 0.676 1 
Calcium 15/15 250 2,100 SW-129-SD (NCDENR) - 2,100 NA 1,000 

hromium' 19/19 4.6 32 SW-030-SD (NCDENR) - 32 52.3 2 
Coba~ 7/19 5.4 27 SW-129-SD INCDENR 4-20 27 NA 10 

Opper' 10/19 3.9 29 SWP-002 3-20 29 18.7 5 
Iron 19/19 4,000 37,000 SW-030-SD NCDENR - 37 000 NA 20 

Lead" 19/19 4.9 23 SWP-002 - 23 30.2 0.6 
MaQneslum 15/15 250 4,000 SW-129-SD (NCDENR) - 4,000 NA 1,000 
Ma_nganese 20/20 92 J 900 J SW-129-SD NCDENR - 900 NA 3 
Mercury" 0/19 . - 0.06-0.2 [0.2] 0.13 0.02 

Nickel5 11/20 2.3 43 SWP-002 3-15 43 15.9 8 
Potassium 16/16 46 J 570 SW-013-SL (NCDENR - 570 NA 1000 

elenlum 0/20 . - 0.46-1 1 NA 1 

snver' 4120 1.4 3.2 SWP-002 0.73-1 3.2 0.733 2 
Sodium 0/16 - - 20-220 [220] NA 1,000 
Thallium 0/19 . - 0.05-0.66 [0.66] NA 2 

anadium 20/20 12 51 SW-030-SD INCDENR . - 51 NA 10 
Zinc 4120 13 25 SWP-003 20-50 25 124 4 

NOTES: 
'a Enter maximum concentration. If contaminant was not detected, enter the maximum SOL 
'•When the POL> Effects Value, Site Screening Value defau~ to POL For contaminants whose screening value Is based on the POL, data reported below the r&qulred 

quantification limit (e.g., J-flagged data) should be compared to the EPA Region IV Effects Value. 
'• Value obtained from Long, Edward R., and Lee G. Morgan. "The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested In the 

National Status and Trends Program." 1991. NOAA T echnlcal Memorandum NOS OMA 52 

Value 

NA 

12 

7.24 
NA 
NA 

1 
NA 

52.3 
NA 

18.7 
NA 

30.2 
NA 
NA 

0.13 

15.9 
NA 
NA 

2 
NA 
NA 
NA 

124 

'• Values obtained from MacDonald, D.O. "Approach to the Assessment of Sediment Quality In Flortda Coastal Waters." Flortda Department of Environmental Protection. 1994. 
1

" Values obtained from Long, Edward R., Donald D. MacDonald. Sherr! L Smith, and Fred D. Calder. "Incidence of Adverse Biological Effects within Ranges of Chemical 
Concentrations In Martne and Estuarine Sediments." Environmental Managemen~ 19 (1 ):81-97. 

• • Blank space means analyte eDmlnated as a COPC. 

CLP POL • Contract Laboratory Program Practical Ouantitation Limit 
COPC " Contaminant Of Potential Concern 

Maximum Hazard Quotient • Concentration Used For Screenlng/ESV 
NA • Not Available 
0 • Data OuaOfier 

SOL • Sample Ouantltatlon Limit 

Contaminant Categories 
1 Contaminant Is found In concentrations exceeding Its screening value. 
2 Contaminant was not found In concentrations exceeding the SOL; however, the SOLs exceed Its screening value. 
3 Contaminant was found In concentrations exceeding Its SOL; however, there Is no current screening value for the contamlna~ 
4 Contaminant was not found In concentrations exceeding the SOL and there Is no current screening value for the contaminant 

- - - - -
151te Maximum 

Sci'Htllng Hazard Cont.nlnant 
Valurl Quotlant cattgoryll 

3 

0.4 

1.4 1 
3 
3 

0.4 
3 

0.6 
3 

1.6 1 
3 

0.8 
3 
3 

1.5 2 

2.7 1 
3 
3 

1.6 1 
3 
3 
3 

0.2 



- - - - - -
f-

"' _...,. -P••tlcldH fuafka) 

l,]l'-000" NO 

00 NO 

l,p'-OOE" NO 

DOE' NO 

l,p'-00 NO 

00 NO 

OOT/OOE/000 Total)' NO 

""'"" NO 
,lpha Chlordane NO 

amma Chlordane NO 
otal Chk>rdanes NO 

>lo/l&-BHC NO 
bei&-BHC NO 
elt•BHC NO 
amma-BHC Lindane NO 

otaiBHCs NO 
ai~Endosulfan NO 
beta-Endosulfan NO 
Endosulfan sulfate NO 

Dieldrin NO 
Endrin aldeh • NO 
Enclrin ketone NO 
Endrln NO 

otal Endrlns NO 
Heptachlor NO 
He achlor xide NO 
Methoxychlor NQ 
oxa Ilene NQ 

ploxln-TEQ(mammanan)- HaK 01..1 [ng/Kg Sl/!52 

p!oxln-TEQ(mammaftan)-Zom Ols [ng/Kg S11!52 

p1ox1n-TEQ(ovfan)- Half 01..1 [ng!Kg) S11!52 

Oiox~TE ~Man • Zero DLa 151152 
OlaiPCBs NQ 

NOTES: 

- - - - - -
..... 

1.811 

1.65 

2.39 

2.21 

lloftpcf -IQI Ma. 

Tobie 11-5. S.loctlon of COPCo for Pootlcldoo, PCBo, ond PCOO/Foln Sodii!Minlo 
Former SWP-Gulf Facility, Gulf, North Corollno 

=:' = - EPA ._, .. AotloftiY CI.P 
Q - Umllo -· -- PQL 

- 1.22 3.3 

2 3.3 

2.07 3.3 

2 3.3 

- 1.19 3.3 

1 3.3 

- 1.58 3.3 

- NA 1.7 

- NA 1.7 

- 0.5 1.7 

- 1.7 1.7 
NA 1.7 
NA 1.7 
NA 1.7 

0.32 3.3 

0.32 3.3 

- NA 1.7 
NA 3.3 
NA 3.3 

- 0.02 3.3 

- NA 3.3 

- NA 3.3 

- 0.02 3.3 

- 0.02 3.3 

- NA 1.7 - NA 1.7 

- NA 17 - NA 170 

719.3 
SW-1~0 

15.1-15.1 719.3 2.5 5 
(NCOENR) 

654.4 
SW-1~0 o-o 654.4 2.5 5 (NCOENR) 

581.4 
SW-Q32-$0 

212-212 561.4 2.5 5 
(NCOENR) 

493 SW-045-SD o-o 493 2.5 5 - 21.6 33 

1 • Enter msxlmum concentration. If contaminant was not detected, enter the msxlmum SOL. 

- -
EPA -_..,. --,.,. v_. 
NA NO 

NA NO 

NA NO 

NA NO 

NA NO 
NA NO 
NA NO 
NA NO 
NA NO 
NA NO 

NA NO 
NA NO 
NA NO 
NA NO 
NA NO 

NA NO 
NA NO 
NA NO 
NA NO 
NA NO 
NA NO 
NA NO 

NA NO 
NA NO 
NA NO 
NA NQ 
NA NQ 
NA NQ 

2.5 NA 

2.5 NA 

2.5 NA 

2.5 NA 
33 NQ 

2 • When the POL> Effects Value, S~e S~enlng Value defau~ to POL. For contaminants whose screening value Is based on the POL, data reported below the required quanl!lleaUon Rm~ 
(e.g., J-flagged data) should be compared to the EPA Region IV Effects Value. 

• ~Values obtained from MacDonald, D.O. •Approach to the Assessment of Sediment Quanty In Aortda Coastal Waters.• Aortda Department of Environmental Protection. 1994. 
4 • Value obtained from Long, Edward R, and Lee G. Morgan. "The Potential for Biological Effects of Sediment-Sorbed Contaminants Tested In the 

National Status and Trends Program.• 1991. NOAA Technical Memorandum NOS OMA 52 
1 • Values obtained from Long, Edward R. Donald D. MacDonald, Sherrt L. Sm~. and Fred D. Calder. ,nddence of Adverse Biological Effects ~In Ranges of Chemical 

Concentrations In Martne and Estuartne Sediments." Environmental Management. 19 (1):81-97. 
• • US EPA Region 4 recommends that, since no effects value Is avaDable, the CLP POL Is used as a surrogate value lor total chlordane. 
r" US EPA Region 4 recommends that. since no effects value Is avaRable, the value for gamma BHC Is used as a surrogate value for total BHCs. 
1 • US EPA Region 4 recommends ihat. since no effects value Is available, the value for endrtn Is used as a surrogate value lor total endrtns. 
0 

• Blank space means analyte eliminated as a COPC. 

CLP POL • Contract Laboraloly Program Practical Quantitation Limn 
COPC • Contaminant Of Potential Concem. 
Maximum Hazard Quotient • Concentration Used For Screenlng/ESV 
NA • Not Available 
NQ • Not quanl!lled 
Q • Data Qualifier 
SOL ~ Sample QuanUtaUon Limn 

Contaminant Categories 
1 
2 
3 
4 

Contaminant Is found In concentrations exceeding Its s~enlng value. 
Contaminant was not found In concentrations exceeding the SOL: however, the SOLs exceed ~ screening value. 
Contaminant was found In concentrations exceeding ~SOL; however, there Is no current screening value lor the contaminant. 
Contaminant was not found In concentrations exceeding the SOL snd there Is no current screening value lor the contaminant. 

- - - - -
-- - c::::· - COPe? 

-

2.9E+02 Yoo 1 

UE+02 Yos 1 

2.2E+02 Yos 1 

2.0E+02 Yos 1 



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

AnaJyta 

Organics • SVOCs (pg!LJ 

1,1-Biphenyl 
1,2,4,5-Tetrachlorobenzene 

2,2'-oxybis( 1-chloropropane) 

2,4,5-Trichlorophenol 

2,4,6· Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-M ethyl phenol 
2-Nitroaniline 

2-Nitrophenol 

3,3'-Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroanillne 

4-Chlorophenyl phenyl ether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

Acetophenone 

Atrazine 

Benzaldehyde 

bls(2-Chloroethoxy)methane 

bls(2-Chloroethyl)ether 

Caprolactam 

Dibenzofuran 

Hexachlorobenzene 

Table B-6. Selection of COPCs for Semlvolatile Organics In Freshwater 
SWP-Gulf Facility, Gulf, North Carolina 

Frequency Rllnge of Location of· Range of Concentration EPA 
of Detection Maximum Detection UudFor Region IV 

Detection Min. QIMax.IQ Concentration Limits Scraenlna1 csva 

NQ - - NA 10-10 10 NA 

NQ - - NA 10-10 10 50 

NQ - - NA 10-10 10 NA 

0/11 - - NA 10-10 10 NA 

0/20 - - NA 10-10 10 3.2 

0/11 - - NA 10-10 10 36.5 

0/20 - - NA 10-10 10 21.2 

0/11 - - NA 10-10 10 6.2 

0/11 - - NA 10-10 10 310 

0/11 - - NA 10 ·10 10 NA 

0/11 - - NA 10-10 10 NA 

0/20 - - NA 10-10 10 43.8 

1/20 1 1 SW-034-SW 10-10 1 NA 

0/11 - - NA 10-10 10 NA 

0/11 - - NA 10-10 10 3,500 

0/11 - - NA 10-10 10 NA 

0/11 - - NA 10-10 10 NA 

0/11 - - NA 10-10 10 2.3 

0/11 - - NA 10-10 10 12.2 

0/20 - - NA 10-10 10 0.3 

0/11 - - NA 10-10 10 NA 

0/11 - - NA 10-10 10 NA 

NQ - - NA 10-10 10 NA 

0/11 - - NA 10-10 10 NA 

0/11 - - NA 10 ·10 10 82.8 

NQ - - NA 10-10 10 NA 

NQ - - NA 10-10 10 NA 

NQ - - NA 10-10 10 NA 

0/11 - - NA 10-10 10 NA 

0/11 - - NA 10-10 10 2,380 

NQ - - NA 10-10 10 NA 

0/11 - - NA 10-10 10 NA 

0/11 - - NA 10 ·10 10 NA 

Page 1 of3 

Maximum NCWater 
Hazard Quality Exceed Contaminant 

Quotient Standarcl' NCWQS? Category 

NA NA NA 

0.20 NA NA 

NA NA NA 

NA NA NA 4 

3.13 NA NA 2 

0.27 NA NA 

0.47 NA NA 

1.61 NA NA 2 

0.03 NA NA 

NA NA NA 4 

NA NA NA 4 

0.23 NA NA 

NA NA NA 3 

NA NA NA 4 

0.00 NA NA 

NA NA NA 4 

NA NA NA 4 

4.35 NA NA 2 

0.82 NA NA 

33.3 NA NA 2 

NA NA NA 4 

NA NA NA 4 

NA NA NA 

NA NA NA 4 

0.12 NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 4 

0.00 NA NA 

NA NA NA 

NA NA NA 4 

NA NA NA 4 



-----
.. 

•Analyta 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 

lsOQhorone 
n-Nitroso-di-n-propylamine 
n-Nitrosodlphenylamine 
Nitrobenzene 

Pentachloroohenol4 

Phenol 
Butyl benzyl phthalate 
Di-n-butyl phthalate 
Di-n-octylphthalate0 

Dlethylphthalate 
Dimethyl phthalate 
bls(2-Ethylhexyl) phthalate 
2-Methylnaohthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo a anthracene 
Benzo a)pyrene 
Benzo b fluoranthene 
Benzo ~g.h,l)perylene 
Benzo k)fluoranthene 
Carbazole 
Chry_sene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd )pyrene 

- ----- --
Table B-6. Selection of COPCs for Semlvolatlle Organics In Freshwater 

SWP-Gulf Facility, Gulf, North Carolina 

Frequency. · Range of Location of Range of. Concentration EPA 

Of Detection Maximum Detection . UsedFor Region IV 
Detection Min. Q Max. Q Concentration Limits Screenlna1 CsV 

0/11 - - NA 10-10 10 0.93 
0/11 - - NA 10-10 10 0.07 
0/11 - - NA 10-10 10 9.8 

1/11 1 1 SW-034-SW 10-10 1 1,170 
0/11 - - NA 10-10 10 NA 
0/11 - - NA 10-10 10 58.5 
0/11 - - NA 10-10 10 270 

3/20 11 J 150 SW-02 11 - 150 150 13 
0/20 - - NA 10-10 10 256 
0/11 - - NA 10-10 10 22 
0/11 - - NA 10-10 10 9.4 
0/11 - - NA 10-10 10 0.3 
0/11 - - NA 10-10 10 521 
0/11 - - NA 10-10 10 330 
0/11 - - NA 10-10 10 0.3 
0/20 - - NA 10- 10 10 NA 
0/20 - - NA 10-10 10 17 
0/11 - - NA 10-10 10 NA 
0/20 - - NA 10-10 10 NA 
0/20 - - NA 10-10 10 NA 
0/20 - - NA 10-10 10 NA 
0/20 - - NA 10-10 10 NA 
0/11 - - NA 10-10 10 NA 
0/20 - - NA 10-10 10 NA 
0/20 - - NA 10-50 10 NA 
0/20 - - NA 10-10 10 NA 
0/20 - - NA 10-10 10 NA 
0/21 - - NA 10-10 10 39.8 
0/22 - - NA 10-10 10 NA 
0/20 - - NA 10-10 10 NA 

---- --
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MIIXImum NCWater 
Hazard Quality Exceed· Contaminant 

Quotient Standa~ NCWQS? Category-

10.8 NA NA 2 
142.9 NA NA 2 
1.02 NA NA 2 

0.001 NA NA 
NA NA NA 4 
0.17 NA NA 
0.04 NA NA 

11.5 NA NA 1 
0.04 NA NA 
0.45 NA NA 
1.06 NA NA 2 
33.3 NA NA 2 
0.02 NA NA 
0.03 NA NA 
33.3 NA NA 2 
NA NA NA 4 
0.59 NA NA 
NA NA NA 4 
NA NA NA 4 
NA NA NA 4 
NA NA NA 4 
NA NA NA 4 
NA NA NA 4 
NA NA NA 4 
NA NA NA 4 
NA NA NA 4 
NA NA NA 4 

0.25 NA NA 
NA NA NA 4 
NA NA NA 4 



- - - - -
.. 

Anatvta 
Naphthalene 
Phenanthrene 
IPvrene 
Total PAHsu 

NOTES: 

- - - - - - - -
Table B-6. Selection of COPCs for Semlvolatlle Organics In Freshwater 

SWP-Gulf Facility, Gulf, North Carolina 

Frequency Range of. . Location of Range of Concentration EPA 
of Detection Maximum Detection Used For Region IV 

Datactlon Min. Q Max. Q Concentration ·Umlts Screenlns[ csv' 
1/20 1 J 1 J SW-034-SW 10-50 1 62 
0/20 - - NA 10-10 10 NA 
1111 3 J 3 J SW-034-SW 10-10 3 NA 
1/20 4 J 4 J SW-034-SW 10-10 4 17 

1 = Enter maximum concentration. If contaminant was not detected, enter the maximum SOL. 
2 = Based on US EPA's Region 4 Water Management Division, Water Quality Standards Unit's Screening List. 

-
Maximum 

Hazard 
Quotient 

0.02 
NA 
NA 

0.24 

3 = NC DENR, "North Carolina Surface Water Quality Standard for Aquatic Life." NC Administrative Code 15A NCAC 028 .0100 & .0200. April 2003. 

Available on the Internet at http://h2o.enr.state.nc.us/admin/rules/rb0401 03.pdf 

- -
NCWater 
Quality Exceed 

Standard' NCWQS? 
NA NA 
NA NA 
NA NA 
NA NA 

PLEASE NOTE: COPCs can only be retained, not eliminated, based on comparison to this value. COPCs can only be eliminated If the maximum concentration 
or detection limit Is less than the EPA Screening Value. Contaminants may belong to more than one contaminant category If one of those categories Is 5. 

4 = pH Dependent. See text, Section 3.1.3. 
5 = Since no CSV was available for di-n-octyphthalate, the CSV for bis(2-ethylhexyl)phthalate was used as a surrogate. 
8 = Since no CSV exists for many PAHs, the value for acenaphthene was used as a surrogate for total PAHs 
7 = Blank space means analyte eliminated as a COPC. 

Both the background and downstream results from Cedar Creek were combined for this tabulation 
COPC = Contaminant Of Potential Concern 
CSV = Chronic Screening Value 
Maximum Hazard Quotient = Concentration Used For Screening I CSV 
NA = Not Available 
NC DENR = North Carolina Department of Environment and Natural Resources 
NCSWOS = North Carolina Surface Water Quality Standard 
NO = Not quantified 
Q = Data Qualifier 
SOL = Sample Quantitation Limit 

Contaminant Categories 
1 

2 
3 
4 
5 

Contaminant is found In concentrations exceeding its screening value. 
Contaminant was not found in concentrations exceeding the SOL; however, the SOLs exceed its screening value. 
Contaminant was found in concentrations exceeding its SOL; however, there is no current screening value for the contaminant. 
Contaminant was not found in concentrations exceeding the SOL and there is no current screening value for the contaminant. 
Contaminant's SOL or maximum concentration exceeds the NC Surface Water Quality Standard. 

- - -
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Contaminant 
Category 

4 
3 



- - - - - - - - - - - -
Table B-7. Selection of COPes for lnorganlcs In Freshwater 

SWP-Gulf FacUlty, Gulf, North Carolina 

frequertCJ RMgeof Loc811onof ~of EPA 
of Dncllon Maidnium Dncllon Uaedfllf R8glon IV 

Analvllt o.ttc:tloJI Min. Q .... al Concentntlon Umn. s-rna' csv' 
lnorganlcs (~giL 

lumlnum foH 6.5- 9 11111 400 J 1,300 SW.033-SW 1,300 67 
ntimonv 0111 - - NA 20-20 20 160 
rsenlc Ill 0111 - - NA 3-3 3 190 

Barium 6111 20 J 36 SW.032-SW 20-20 36 NA 
Bervlllum 0111 - - NA 1·1 1 0.53 

admlum 0111 - - NA 2-2 2 0.66 
alelum 11111 2,000 6,400 SW.026-SW 6.400 NA 

hromlum lilt 0/11 NA 2-3 3 117.32 
hromlumNI NA NA NA NA 11 
otsl Chromium 0111 NA 2-3 3 NA 
oba~ 0111 - - NA 3-4 4 NA 

opper 0111 - - NA 4-7 7 6.54 
Iron 11/11 770 J 2,000 J SW.029-SW 2,000 1,000 

ead4 0111 - - NA 1-2 2 1.32 
Maanestum 11111 1,000 3,700 J SW.029-SW 3,700 NA 

Bnaanese 11111 37 110 SW.032-SW 110 NA 
Mercurv 1111 0.2 J 0.2 J SW-Q29-SW 0.1-0.2 0.2 0.012 

INic~er 0111 - - NA 7-7 7 67.71 
Potassium 11/11 660 2.000 SW.027-5W 2,000 NA 

elenlum 0111 - - NA 3-3 3 5 

!Silver' 0111 - - NA 3-5 5 0.012 
odium 11111 3,100 5,900 J SW.029-SW 5,900 NA 

Thallium 0111 - - NA 3-3 3 4 
anadlum 0111 - - NA 3-5 5 NA 
nc 3/11 11 J 28 J SW-Q28-SW 7-20 28.0 58.91 

NO~S: 

1 • Enler maximum concentration. tf corUmlnant wa not detected, Mer the maxlm~.n1 SQL 

1 • Baed onUS EPA'a Reglon4 Walftf Manog«norl. OMolon, Wa! .. Quallly S1ancla!<Ss Unll'a ~List. 
1 • NC OENR, "North CsroDns Surface Water Qua illy Standatd lor Aquatic Ufe." NC Admlnlslratlve Code15A NCAC 028 .0100 & .0200. April2003. 

Available on tho lrllomet at http~lh2o.OIY.atato.nc.us/edmlnlnJos/rb040103.pdf 

PLEASE NOTE: COPCi con only bo retained, not oftmlrurted, -d on comporloon to lhlo value. COPCo con only bo ollmlna!od If tho 

ma.lmum concentration or detection Umlt la Ieee than the EPA Screening Vatue. Contamlnanta may belong to more than one contaminant 

catogo<y If one of lhooo catogortoolo 5. 

' • llardnaa dopondonL CslctJated ualng oquatlcna a'-nln Sodlon 3.1.2 of NCOENR (2003) and an overage hardnon ol24 mgiL. 
1 

• Blank apace mea.-. anatyte eliminated •• • COPC. 

Both tho bockgmund and -m results from Csdar Creek wono combined lor this tabulation 

COPC • Corllamlnonl Of Potential Concom 

CSV • Ctronlc Scroonlng Value 

Maximum Hazard Quotlorl. • Conconlratlon Uled For Screening I CSV 

NA • Not Avaftable 

NC OENR • North Caii>Bna Deportment ofEtwlfomlont and Natural Resources 

NCSWQS • North CsroDns Slrlaco Wa!or Quallly Standard 

Q • Oa!a Quanfler 

SQI.• Sample Quantltatlon Uml 

Contamlnont Cotogorloo 

1 Contaminant Ia found In concentrat1on1 excoedlng Its ..,_,lng value. 

2 Contaminant was not found In concontratlona exceeding tho SQL; however, tho SQL.a exceed Its acreenlng value. 

Contamtr.nt was found k1 concentrations exceedtng lla SaL: however, there Is no current screening value br the contaminant. 

Contaminant was not found In coneonlnltlona exceeding tho SQL and lhonlls no c:unen!IICI1!elllng value lor tho contaminant. 

ContamW.nl's SOL or maximum c:oneentratlon exceeds the NC Surface Water Quatlty Standard. 

- - - - - - -
Malmum HCW-
11-.f Qulllty Ela:eed ~.::;' Quallent SlllndJ NCWQS? 

14.9 NA NA 1 
0.1 NA NA 
0.0 50 No 

NA NA NA 3 
1.9 6.5 No 2 

3.0 0.4 Yes 2,5 
NA NA NA 3 

0.03 NA NA 

NA NA NA 
NA 50 No 
NA NA NA 4 

1.1 7 No 2 
2.0 1,000 Yes 1 5 

1.5 25 No 2 
NA NA NA 3 
NA NA NA 3 

16.7 0.012 Yes 1,5 

0.1 66 No 
NA NA NA 3 
0.6 5 No 

418.7 0.06 Yes 2,5 
NA NA NA 3 
0.6 NA NA 

NA NA NA 4 

0.5 34.9 No 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AppendixC 
Compilation of Analytical Results 

a me& 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

APPENDIXC 

COMPILATION OF ANALYTICAL RESULTS 

Preface 

a me& 

This appendix contains the most current compilation of analytical results from samples collected 

as part of prior field investigations of the Former SWP-Gulf facility. These tables were created 

from the MS-Access database developed to facilitate data evaluation. The analytical data 

summaries presented in the WPM (AMEC, 2006) were based on summary tables included in 
prior reports, which were often missing detection limits for non-detect results. Since the 

submission of the WPM these data gaps were identified, the missing data located to the extent 
possible, and the database was updated to reflect the missing results. The original laboratory 

reports were also reviewed to the extent available to adjust for any transcription errors. The 

sediment total organic carbon and particle size results from the supplemental field investigation 

performed in July 2006 were also inCluded in these tabulations. 

Table C-1 

Table C-2 

Table C-3 

List of Tables 

Compilation of Surface Water Results, Southern Wood Piedmont - Former Gulf, 
NC Facility 

Compilation of Sediment Results from the On-Site Drainage Ditch, Southern 

Wood Piedmont - Former Gulf, NC Facility 

Compilation of Sediment Results from Cedar Creek, Southern Wood Piedmont -

Former Gulf, NC Facility 
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Tabla C-2. Compilation of Sod !mont Rooulta from tho On-Site Drainage Ditch 

Southam Wood Piedmont· Fonner Gulf, NC Foclll1y 

- - -
mg/Kg dw 0.012 u 0.013 u 0.015 u 
mg/Kg dw 0.012 u 0.013 u 0.015 u 
mg/K dw 0.012 U 0.013 U O.Q15 U 
mg dw 0.012 u 0.013 u 0.015 u 
mg dw 0.012U 0.013U 0.015U 
mg dw 0.41 U 13U 5.1 U 
mg dw 0.41 U 13U 5.1 U 
mg dw 0.012 U 0.013U 0.015 U 
mg dw 0.012 u 0.013 u 0.015 u 
mo dw 0.012U 0.013U 0.015U 
mo dw 0.41 U 13U 5.1 u 
rna dw 0.41 U 13U 5.1 u 

- mg dw 0.012 u 0.05 u 0.05 u 0.05 u 0.013 u 0.025 u 0.015 u 
mg/Kg dw 0.41 u 13 u 5.1 u 
mg/Kg dw 0.012 0.02 u 0.015 u 
mg dw 0.012 U 0.005 0.005 U 0.005 U O.o3 0.005 0.015 U 
mg dw 0.41 U 13U 5.1 U 
mg dw 0.41 U 13U 5.1 U 
mg dw 0.41 U 13U 5.1 U 
mg dw 0.012U 0.013U 0.015U 
mg dw 0.012U 0.013U 0.015U 
rna dw 0.012U 0.013U 0.015U 
rna dw 0.012 u 0.013 u 0.015 u 
mo dw 0.012U 0.013U 0.015U 
mo dw 0.012U 0.013U 0.015U 
rna dw 0.012 U 0.013 U 0.015 u 

_111!1 dw 0.012U 0.013U 0.015U 
_mg/l(_g_dw 0.012 u 0.013 u 0.015 u 
-mg/Kg dw 0.012 u 0.013 u 0.015 u 
mg/Kgdw 0.012U 0.013U 0.015U 
mg/Kg dw 0.012 u 0.005 u 0.005 u 0.005 0.08 0.1 0.004 J 
mg/Kg dw 0.012 u 0.013 u 0.015 u 
mg/Kg dw 0.012 u 0.013 u 0.015 u 
mg/Kg dw 0.02 u 5 u 5 u 5 u 0.03 u 0.005 0.02 u 
mg dw 0.05 u 0.05 u 0.05 u 
mg dw 0.05 u 0.05 u 0.05 u 
mg dw 0.005 0.005 u 0.005 u 
mg dw 
mg dw 
mg dw 

'"" dw 
""' dw 

- dw mo dw 
mo dw 
mo dw 
mo dw 
mgKgdw 
mg/Kgdw 
mg dw 
mg dw 
mg dw 
mg dw 
mg dw 
mg dw 
rna dw 
mo dw 
mg dw 
mg dw 
mg/Kgdw 

0.012U 
0.012U 
0.012 u 
0.012U 
0.012 
0.012U 
0.012U 

0.41 u 
0.41 u 
0.41 u 
0.41 u 

1U 
0.41 u 

1U 
0.41U 
0.41 u 

1U 

0.41 u 
0.41 u 
0.41 u 
0.41 u 

0.005U 0.005U 0.005U 

0.005U 0.005 u 0.005 u 

0.41 u 0.41U 0.41 u 

0.41U 0.41U 0.41U 

0.082 
0.013U 

0.14 
0.013U 
0.013U 
0.013U 

0.29 
13U 
13U 
13U 
1.2J 
32U 
13U 
32U 
13U 
13U 
32U 

13U 
13U 
13U 
13U 

0.04 

0.42 

0.01 u 

0.05U 

0.015U 
0.015U 
0.015U 
0.015U 
0.015U 
0.015U 

0.01 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
13 

5.1 u 
13U 

5.1 u 
5.1U 
13U 

5.1 u 
5.1 u 
5.1 u 
5.1 u 

- -

0.025U 

0.005U 

0.005 u 

0.005U 

0.005 u 

0.005U 

0.01 u 

0.05U 

-
0.014 
0.014 
0.014 
0.014 
0.014U 
0.44U 
0.44U 

0.014 
0.014 
0.014 
0.44U 
0.44U 

0.014U 
0.44U 

0.014U 
0.014U 
0.44U 
0.44U 
0.44U 

0.014 
0.014 

0.014U 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014U 
0.014 
0.014 
0.014U 

0.014U 
0.014 
0.014U 
0.014 
0.014 
0.014 
0.014U 
0.44U 
0.44U 
0.44U 
0.44U 

1.1 
0.44U 

1.1U 
0.44U 
0.44U 

1.1U 

0.44U 
0.44U 
0.44U 
0.44U 
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VOCe 
VOCe 
VOCe 
VOCe 
VOCe 

Phenoftcs 
Phenolics 
PhenoHcs 
PhenoHcs 
PhenoHcs 
Phenolics 
PhenoHcs 

henoHcs 
PhenoHcs 
Phenolics 
Phenoncs 
PhenoHcs 
Phenolics 
PhenoHcs 
Phenofics 
PAHs 
PAHs 
PAHs 
PAHs 
PAHs 
PAHs 
PAHs 
PAHa 
PAHs 
PAHs 
PAHs 
PAHa 
PAHa 
PAHa 
PAHa 
PAHa 
PAHa 
PAHo 
PAHo 
PAHa 
PAHs 

PCDD/Fs 

- - - - -
Table C-2. Compilation of SSdlment Resulta from the O...Sile Dralnege DHch 

Southern Wood Piedmont· Fonner GuW, NC FaciiHy 

0.41 u 
0.41 u 

0.41 u 
0.41 u 
0.41 u 
0.41 u 
0.41 u 
0.41 u 
0.41 u 
0.41 u 

0.33U 0.33U 0.33U 
1U 

0.41 u 0.41 u 0.41 u 0.41U 
0.41 u 
0.41 u 0.41 0.41 u 0.41U 

1U 
0.41U 0.41 0.41 u 0.41 

1U 
0.41U 
0.41U 0.41 0.41 u 0.41 
0.41U 0.83 0.83U 0.83U 

1U 
1U 2.1U 2.1U 2.1 u 

0.41 u 0.41 0.41U 0.41 u 

0.41 u 0.33U 0.33U 0.33U 
0.41U 0.41 u 0.41U 0.41U 
0.41 u 
0.41 u 0.41 u 0.41U 0.41U 
0.41 u 0.41 u 1. 0.41U 
0.41 u 0.41 u 6. 0.41U 

0.079J 0.82U 1.1 

0.41 u 

0.41 u 0.41 u 0.41 u 0.41U 
0.067 0.41 u 1 0.45 
0.41 u 0.41 0.41U 0.41 
0.41 u 

0.072 0.41 1 0. 
0.41 u 0.33 0.33U 0.33 
0.41 u 0.41U 0.41U 0.41 u 
0.41 u 0.41 0.41U 0.41 u 
0.41 u 0.41U 0.41U 0.41 u 

0.061 
32 

31 
1.9J 
3.7J 
15 
7.9J 
2.SJ 
9.1 J 
15 
2.3J 
15 
6.9J 
1.4J 
0.6J 

- - - - - -
.... , ' ~~-~~t:!i!EW· 

13U 5.1 u 0.44U 
13U 5.1 u 0.44U 

13UJ 5.1 u 0.44U 
13U 5.1 u 0.44U 
13U 5.1 u 0.44U 
13U 5.1 u 0.44U 
13U 5.1 u 0.44U 
13U 5.1 u 0.44U 
13U 5.1 u 0.44U 
13U 5.1 u 0.44U 

o.osu o.osu 
32U 13U 1.1U 
13U 0.01U 5.1U 0.01U 0.44 
13U 5.1 u 0.44U 
3.9J 0.01 5.1 u 0.01U 0.44 
32U 13U 1.1U 
13U 0.01 5.1 u 0.01 u 0.44 
32 13U 1.1 
13U 5.1 u 0.44U 
2.5 J 0.01 5.1 u 0.01 u 0.44U 
13U 0.01 5.1 u 0.01 u 0.44 

32U 13U 1.1U 
32U 0.05 32U 2 7.6 
13U 0.01 5.1U 0.01 u 0.44 

31 0.01 u 0.051 
32J 0.01 u 0.069 

0.66J 0.44 
1. 0.01 u 0.1 
6. 0.01 u 0.44 

1.6J 0.01 u 0.14 
4.5 0. 

0. 
5.1 u 

0.01 
2.6J 0.01 u 

0.01 u 
0.01 u 

0.01 u 
0.01 u 0.4 
0.01 u 0.14 
0.01 u 0.35 
0.01 u 0.4 

0.39 

7J 
18U 
18U 
18U 
7U 
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- - - - -
c~ 

PCDD/Fo ---
DDIFa 

PCOD/Fo 

PCDD/F homo <lQo 
PCOD/F homo <lQo 

PCDD/F homo baa 
CDD/F homo baa 

PCDD/F homo baa 
PCDD/F homoDao 
PCDD/F hon1o <>gs_ 
PCDD/F hon1olago 

k>XIn-TEQ 
Dioxin-TEO 
Dioxin-TEO 

loxln-TEQ 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 

etala 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 

Metals 
Metals 
Metals 
Metals 
Metala 
Metals 
Metals 
Metals 
Metals 

2,3,7,S.TeCDF 

OCDD 
OCDF 
TeCODo total 

TeCDFo t>tal 
PeCOOo total 
PeCOFo total 

HxCOD total 
HxCOF total 
HoCOD total 
HoC F total 
moxi~TEQCmammal ·ZeroDL 
Dioxin-TEQ(mammal • Ha~ OL 
Dloxln-TEO(avtan)-Zaro DL 
Dioxin-TEQ(ovtan)-Ha~ DL 
Ah.Jmlm.rm 
Antimony 

Aroenlc 
Barium 

Bervtllum 
Cadmtum 
Calcium 
Chromium 
Cabaft 

Iron 
Lead 

MognoohJm 
Manganese 
Morcurv 
Nickol 
Potasstum 
Selenium 
Sliver 
Sodium 
Thallium 

Tin 
Vanadium 

Metals Zinc 
eneral Parametenl Percent Clay 
eneral Parameten~ Percent Gflllvel 
eneral Parameters Peroent Sand 
eneral Parameters Percent Silt 
eneral Parameters Total Organlo Corbon 

eneral Parametera Total Solkts 
eneral Parameters Percent Motsture metals 
eneral Parameters Percent Motsture PCOD/F 
eneral Parameters Percent Moisture SVOC 
eneral Parameters Percent Molsture SVOCs 
eneral Pammeters Percent Motsture VOCa 
CLP.f'AHa Acanaphthaneln TCLP Extract 
CLP.f'AHa Acenaphthyteneln TCLP Extract 
CLP.f'AHa Anthnocane In TCLP Exnct 
CLP.f'AHa 
CLP.f'AHa 
CLP.f'AHa 
CLP.f'AHa 
CLP.f'AHa 
CLP.f'AHa 
CLP.f'AHa 

Bonzo a )anthracene In TCLP Extract 
Banzo o )pyrene In TCLP Ex1roct 
Banzo blftUOI'anlhanoln TCLP Extract 
Banzo ,h,lll>e<vtanoln TCLP Extract 
Bonzo k ftUOf!lnthena In TCLP Extract 
Carbazole In TCLP Extract 

Chrysane In TCLP Extract 

- - - - - - - - - - - - -
Tabla C-2. Compilation of Sediment Raaults from the Qn.Sfte Drainage Dnch 

Southern Wood Piedmont· Fonner GuW, NC Facility 

=~t--->-== ... =--1---' 171711=az'---l'--':::.llla=--+--':::.7M"'14'--Ir---=-=::.4-IIL==--+--' --== ........ =-t--.__·.o .. ::'"=-ot,..·...,INt .... .,Cil=DaiR'--'t--=-~::.:=tHL==-t---_,-412HL~i~MD'==·= IIIIOD£NR11=--'-1 
~~ 1111411111!1 ll/3/1110 1113/tiiO 11/31t110 H/f411.. 1111411111 1111411MI 1111411MI 11/f411MI 

Mllrldody - ---- - -- -- - - -- --~~~---------, __ , o.u• NA NA NA o.u:· o-r o-r · o.r o-r 
""" 

na/Ka dw 
_ng/Kg_dw 
_ng/Kgdw 
n dw 
ng dw 
ng dw 
ng dw 

ng dw 
ng dw 
ng dw 

"" dw 
ng dw 
na dw 
na dw 
rna dw 

_mg dw 
mg/Kgdw 
mg/K dw 
mgJ dw 
mg dw 
rna dw 
rna dw 
rna dw 
rna dw 
rna dw 
rna dw 
rna dw 
rna dw 
ma/Kadw 
ma/Kadw 
ma/Kadw 
ma/Kadw 
mg/Kgdw 
mg/Kgdw 
mg/Kgdw 
mgtKgdw 
mg/Kgdw 
mg/Kgdw 

ma/Kadw 
ma/Kadw 

mg 
mg 

ma 

ma 
ma 

6U 
12000 

12 

7.4J 
23J 
18J 

120 
87 J 

100 
1100 

130 
13.5 
15.5 
19.0 
24.3: 

o.osu 

57 
0.53U 

0.8U 
90U 

0.54U 

40U 

N N N 
N N N 
N N N 
N N N 

81 81 

N 
N 
N 
N 

120C 
3UR 

6. 
94 

0.71 J 
0.3U 
140< 

2 
20U 

25 
29()()( 

14 
22()( 

35 
o.osu 

53( 
1U 

0.82U 
220U 

0.54U 

35 
40U 

22 

22 

N 
N 
N 
N 

7U 
92000J 

5()()( 

32J 
27 J 
67 J 

140J 

2000J 
860J 

32000J 
1200J 

157.1 
1n.1 
130.8 
160.9 

81()( 

3.4UR 
3.2 
62 

0.68J 

0.34U 
98 

14 

9U 
20U 

1700C 
9.7 

1BOC 
22 

0.07U 
14 

soc 
0.52U 

0.93U 
sou 

0.62U 

24 

sou 

31 

35 

N 
N 
N 
N 

N 
N 
N 
N 

74C 
4U 

3.1 
6 

0.5J 
0.3U 

15 
2 

1500 
62J 
25()( 

260 
o.osu 

17 
0.53 

0.83U 
140 

o.ssu 

32 
30U 

24 

2 
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- - - - - -
Sflllon/0 

DooM Calocflod 

ll'lofooflcodr a.-
~-~ 

c~ c-llnll 
ClP.PAHs Oib&nzO/a.h)anthrscenem TClP Ex!ntct mg 

CLP.PAHo Dlb&nzofuran m TCLP Extract mg 

CLP.PAHa DimethYl Naphthalene In TCLP Extract mg 
CLP.PAHo Auononthene In TCLP Ex1ract mg 

CLP.PAHa Fluon>r161n TCLP Ex1ntcl mg 

CLP.PAHo lnden0/1 2 3-cdl<>vreneln TCLP Extract ""' CLP.PAHo lsophorone In TClP Extract ""' CLP.PAHo Nap!l)haleneln TCLP Extract ""' CLP.PAHo Phenanthten<t In TCLP Extract ma 
CLP.PAHo Pyrena In TCLP Extract mg 

CLP.Phenollco 2.3.4.EH etrachlorophenO/ In TClP Ex1ract mg 

CLP.Phenollco 2 4 5-Trichlorophenolln TCLP ExtnH:t mg/1. 

CLP.Phenollco 2.4-Dimethylphenof In TClP Extract mg/1. 

CLP.Phenollco 2-ChlorophenO/ In TClP Ex1ract mgll. 
CLP.Phenollco O.Creoof In TClP Extract mg/1. 

CLP.Phenollco o-ch~ In TCLP Extract mgll. 
CLP-Phenollca Pentachioroohenolln TClP Ex1ract moll 
CLP-Phenollca Phenol in TClP Extract moll 

AnllnO In I <.;l..t' OXUOQ mgiC 

- - - - - -
o01 

11Wo013-IL 

1111411115 

Table c-2. Compilation of Sediment Results from the O...SIIe Dnolnage Ditch 
Southern Wood Piedmont· Fonn..- GuW. NC Facility 

I75.Z 87Q 87114 
87D 87113 -8714 11Wo014-8L 

ISI3/IIIO ISI3/Itl0 ent1tl0 11114111111 

- - -
IIW.01 

11Wo015«. 1Wo015«. 

1111411111 1tlf411 .. 

~- -- -- -- -- -- .~-II- - - - - - -0•12" IIA IIA IIA 0·1Z" 0·1" 0·1" 

- - - -
aw.oz3.& 
IIW-C)& IMoOZML 

111141111S "11/1.411 .. -- --- -o-r 0·1" 
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- - - - -
-

Cboo!IC-
OCa 111·Trichloroethane 
OCa 11.2,2·T-chloroethana 

lOCo 11,2-Trtchlo,.,.tllane 
OCa 11-Dichloroethane 
OCo 11-0ichloroethona 
OCa 12oi-Trichlombenzono 
OCa 1,2-0ichlorobenzone 
OCo 1,2-0fchloroethane 
OCa 1,2-0ichloroethone Ictal 
OCo 1 2..Qichk>ropropane 
OCa 1 3-Dichlorobenzono 
OCa 1 4-0tchtorobenzene 
OCo 2-Butanone 
OCa 4-Sromoohonvt ohonvt allier 
OCa Aootone 
OCo Benzene 
OCo Bls(2~~111oxyl methane 
OCo Bls(2-Chloroethyt) ether 
OCo Bla 2-ChloroiaopropyiJ ether 
OCo Bromodlchloromethane 
OCo Bromoform 
OCo Brormmethane 
OCa Carbon disulfide 
OCa Carbon tetrachloride 
OCo Chlorobenzene 
OCo Chloroethane 
OCo Chk:lrofonn 
OCa Chloromethane 
OCo cia. 1,3-Dichloropropone 
OCa Olbromoc:hloromethane 
OCo Elhvlbenzone 
OCo Motllvt butvt kotooo 
OCa M~tllytjoobutvt kotone 
OCo ~thyl_!11'1echlorkle 

OCa m-Xytene_ 
OCa o-Xytene 
OCa [p-Xytene 
OCo Styrane 
OCa Tetrachloroethene 
OCa Toll..l9ne 
OCo tnon&-1,3-lllchloro!>ropone 
OCo Tr1chloroethene 
OCo Vlnvt chloride 
OCo XYienee btal 
VOCo 2,4-0initrololuone 
VOCo 2,6-0inltrololuone 
VOCo 2-Chloronoohlholene 
VOCo 2-Methytj>llenol 
voca 2~ttroan1Hne 

voca 3,3'-0ichlorobonzldlno 
voca 3-Nttroanillne 
VOCo 4-Chloroanlllne 
voca oi-Chlorophenvt Phenyt Etllor 
voca 4-Nttroanlllne 
voca An/Uno 
VOCe Biohenvt 
voca 818(2-etllythoxvtl phlholato 
voca Butvt benzvt ohlhotote 
VOCe Dlethvtohthalate 
voca Dlmethvtohlholato 

- - - - - - -
s-/D -lWJo Coleclwl U/14111111 

~ ---~ -,__, - 0·1" 
IOUnlt CCII 

'Kadw m<IJ 
'Kadw m<IJ 

""" <odw 
'Kadw m<> 

mg'Kgdw 
mg 'Kgdw 
mg 'Kgdw 
mg 'Kgdw 
mg 'Kgdw 
mg/K dw 
mg dw 
mg dw 
mg dw 0.025U 
mg dw 
mg dw 

""' dw o.oosu 

""' dw 

""" dw 

-~ dw 
__!T1!l/Kgdw 

mg dw 
mg dw 
mg dw 
mg dw 
mg dw 
mg dw 
mg dw 
mg dw 
mg/K dw 

~ dw 

""" dw o.oosu 
~ dw 
m<> dw 

""" dw 0.005U 
~ dw 
m<> dw 

""' dw 
~gdw 

IKgdw _mg 
mg dw 0.05 
mg dw 
mg dw 
mg dw 

""' dw 0.005U 

""' dw 

""' dw 

""' dw 
ma dw 0.01 
ma dw 
rm <odw 
m<> <odw 
mg dw 
mg dw 
mg dw 
mg dw 0.05U 

""' dw 

""' dw 

""' dw 

""' dw 

""" dw 

Table C-2. Compilation of Sediment Reoults 110m the On-Site Drainage Ollth 
Southern Wood Piedmont· Former Gull, NC Facility 

lllfVoGA.IIJ - -- IW.on.ID ~ _...., 
11114111111 o11711M oll7/t- 7/lt1211112 7/IIIZIIOI (ll --- --- Dnl-- ---- - - -0·1" 0•1" .. 0·1" 0·1" 

0.013 
0.013 
0.013U 
0.013U 
0.013U 
0.42 
0.42U 

0.013U 
0.013U 
0.013U 
0.42U 
0.42U 

0.013U 
0.42U 

0.013U 
0.013U 

0.42U 
0.42U 
0.42U 

0.013U 
0.013U 

0.013U 
0.013 
0.013 
0.013U 
0.013U 
0.013U 
0.013 
0.013 
0.013 
0.013U 
0.013U 
0.013 
0.013 

0.013 
0.013U 
0.013 
0.013 
0.013 
0.013 
0.013 
0.42 
0.42 
0.42 
0.42 0.33 0.33U 0.33 

1U 
0.42 

1U 
0.42U 
0.42 

1 u 
0.33U 0.33U 0.33 

0.42 
0.42 
0.42 
0.42 

- - - - - - -
SW.-sl -7-l!D llll'foGIIe.IID ~ sw-..o ___, _.,..., SW.Qif.IIO - ..._., 
'1/llllOCII 7/1112001 Tlti/2GCII 1111111101 7111120111 __ .,_ --- --DIIah Dllah ----- - - - -O•:r O•:r D•:r o-:r o-:r 

0.33 0.33 0.33U 0.33 0.33U 

0.33 0.33 0.33U 0.33 0.33U 
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- - - - -
svoea Di-n-butvlohthalato 

VOCe IDI-n-octylphthalate 
VOCe Hexachlorobenzene 
VOCe Hoxachlorobutadlono 
VOCe Hoxachlomc:ydopentedlono 
VOCe Hexachloroethane 
VOCe I180Phomno 

SVOCe Nitrobenzene 
SVOCe N-nltro8odk>-pmpytemlne 

SVOCe N-nttrosodlphenytamlne 
Phenolics 2,3,4,6-Tetrechlorophenol 
Phenollc:::a 2 4 5-TrtchloiOilhenol 

henollca 2,4,6-Trtcl\lorophenol 
Phenolics 2 4-Dicl\lomohenol 
Phenottes 2,4-Dimothvtl>henol 
Phenolics 2 4-0inl-honol 

henollc:::a 2-Ch~henol 
Phenolics 2-Mothyi-4,Ekllnltrol'il_enol 
Phenolics 2-Nitrophonol 
Phenolics 3&4-Mothylphonot 
Phenollea 4-ChJoro.J.mothytphenol 
Phenolics 4-Mothytphenol 

henollcs 4-Nitropl>onol_ 
Phenolics Pentachlorophenol 
Phenolics Phenol 
PAHs 1-Mothytnaphthalone 
PAHa 2-Mothytnaphthaleno 
PAHa Acenaphthene 
PAHa Aoenl!!lphthytene 

AHs Anthntc::ene 
PAHa Bonzo a )anthracene 
PAHa Bonzo alovrano 
PAHa Bonzo b&k fluoranthene 

AHa Bon_l!) blftuoranthene 
PAHa Bonzo .h.IIO<II\'Iono 
PAHa Bonzo k ftuoranthone 
PAHs Carbsznle 
PAHs Chrysene 
PAHs Dlbenm(a,h)anthracene 
PAHs Dlbenzofuran 
PAHa Auoranthene 
PAHo Auornne 
PAHs lndono(1,2,3-<:d)pyrane 

AHa Nal)hthal6ne 
PAHa Phenanthrene 

AHs Pvrene 
PCDD/Fa 1,2,3,4,6,7,S-HDCDD 
eg:!D/Fa 1,2,3,4,6 7 S-HDCDF 
PCDD/Fa 1,2,3,4,7,8.9-H_pCDF 

DO/Fa 1,2 3,4,7 S-HxCDD 
PCDD/Fa 1,2,3,4,7,8-HxCDF 
PCDD/Fo 1,2,3 6 7 S-HxCDD 

DD/Fo 1,2,3,6,7,S-HxCDF 
PCDD/Fa 1,2,3 7 8.~xCDD 
PCDD/Fo 1,2,3,7 8.~xCDF 
PCDD/Fa 12378.f'eCDD 
PCDD/Fa 1,2,3,7,8.f'eCDF 
PCDD/Fa 2 3,4,6, 7,9-HxCDF 
PCDD/Fa 2,3,4.7 B.f'eCDF 
PCDD/Fo 2,3,7,8-TeCDD 

- - - - - - - - - - - - -
:~o 

two~ 

~ 
'--lion ,_ -Col oUrdt 

m!l dw 
m!l dw 
m!l dw 
mo dw 

__Ill!! dw 
_1!1!! Kgdw 

IT'!) Kgdw 
IT'!) <gdw 
IT'!) dw 
mg dw 
mg dw 
mg dw 
mg dw 
mg dw 
111!1 dw 

""' dw 

""' dw 

""' dw 

""' dw 
mo dw 
ITX> dw 

_mg. dw 
_1!1!! dw 
ma/Kadw 
mgJKgdw 
IT'!) dw 

'"!! dw 

'"!! dw 
'"!! dw 
mg dw 
mg dw 

""' dw 

""' dw 

""' dw 
ma dw 

""' dw 
ma dw 

_mg/Kgdw 
_mg/Kgdw 
mg/Kgdw 
mgJKgdw 
mg/K dw 
mg dw 
mg dw 
111!1 dw 
mo dw 

"" dw 

"" dw 
_11!} dw 

no dw 
_11!} dw 
no dw 
ng dw 
ng dw 
ng dw 
ng dw 
ng dw 
ng dw 

"" dw 

"" dw 

IIW-.at. 

11/fCiflffl 

-Dbll -o-r 

0.05 

0.01 

0.01 

0.01 

0.01 
O.o1 

0.05 
0.01 

0.01 
O.o1 

O.o1 
0.01 
O.o1 

O.o1 

0.01 

Table C-2. Compilation of Sediment Results from tho Or>-SIIa Drainage Dllch 
Southern Wood Piedmont· Fonn« GuW, NC FIICIItty 

IIW-.at. BW-IIS3-ID 1111'1-0114-SD IIW4WD 

f11141flll 4/Titllt 4f1HIIt 711112001 711112001 [f] 
-DIIIah -- -DIIIah --- - - -o-r o.r o.r o-r 

0.42U 
0.42U 

0.42W 
0.42U 
0.42U 
0.42 
0.42 0.33 0.33U 0.33U 
0.42 
0.42U 
0.42U 

0.33 0.33U 0.33U 
1U 

0.42U 0.33 0.33U 0.33U 
0.42 
0.42 0.33U 0.33U 0.33 

1U 
0.42U 0.33 0.33U 0.33U 

1U 
0.42U 
0.42U 
0.42 0.33 0.33U 0.33U 

0.33U 0.33U 0.33U 
1U 

0.25 uu uu uu 
0.42 0,065 0.071 J 0.33 

0.42 0.33U 0.33U 0.33U 
0.42 0.33 0.33 0.33 
0.42 0.33U 0.33U 0.33U 
0.14J 0.086J 0.64 0.33U 
0.17 J 0.17J 0.045J 0.33U 
0.35 0.14 0.067 J 0.33 

0.9 0,4 0.19J 0,3 
0.23J 0.33U 0.19J 

0.17 0.098 0.076 0.092 J 
0.19J 0.16J 0.12J 

0.01U 0.42 0.33U 0.33U 0.33 
0.01 0.32J 0.24J 0.092J 0.33 
0.01 0.076 0.33U 0.33U 0.33U 

0.42U 0.33 0.33U 0.33U 
0.01 0.21 J 0.38J 0.33U 0.33U 
O.o1 0.42 0.33 0.33U 0.33 
0.01 0.29J 0.093 0.33U 0.33U 
0.01 0.42 0.33U 0.33U 0.33U 
0.01 0.05' 0.034 J 0.33U 0.33 

02J 0.34J O.OBJ 0.097 J 
580< 1120( 622 34 

68( 29: 750 3 
5 91 58.1 40. 
1 24.1 18.5 21. 

200U 44. 26.1 16. 
12 4.1 7 

14 2. 7.07 
6 45. 4.4 56. 

14 5 5U 0.3U 
4J su su 

14 5U 5U 4. 
1 4. 17. 20. 

14U 8.5 su 2. 
5.6 1 1U o.s: 

-NIO 
--.so IIW-057-eo IW.-sD ~ IIWoiiOo8D 

7/1111211111 7/111211111 771111JGD 771112001 mll2tllli 
-DIIIah -- -- -- --- - - -· -0•3" 0·3" 0•3" 0·3" 0·3" 

0.33U 0.33U 0.33U 0.33U 0.33U 

0.33U 0.33 0.33U 0.33U 0.33U 

0.33U 0.33U 0.33U 0.33U 0.33U 

0.33 0,33 0.33U 0.33 0.33U 

0.33U 0.33 0.33U 0.33 0.33 

0.33 0,33 0.33U 0.33 0.33U 
0.33U 0.33U 0.33U 0.33U 0.33U 

1.7U 1.7 1.7U 0.76 1.7 
0.12J 0.33U 0.33U 0.33U 0.33U 

0.33U 0.33U 0.33U 0,33 0.33U 
0.33U 0,33 0.33U 0.33 0.33U 
0.33U 0.33U 0.33U 0.33U 0.33U 
0.33U 0.33 0.33U 0,12 0.33U 

0.014J 0.33U 0.33U 0.26 0.14 
0.33U 0.33U 0.33U 0.41 0.17 J 

0.056 0.073 0.33 1. 0.6 
0.03J 0.042 J 0.33U 1 0.3 

0.032J 0.034 0.33U 0.36J 0.33U 
0.027 0.042 0.33U 0.6 0.3J 
0.33U 0.33 0.33U 0.044 0.33U 

0.027 J 0.33U 0.33U 0.1 0.23 
0.33U 0.33U 0.33U 0.15 0.33U 
0.33U 0.026 0.33U 0.33U 0.33U 
0.33U 0.33 0.33U 0.36 0.14J 
0.33 0.33 0.33U 0.33 0.33U 
0.33U 0.33U 0.33U 0.3 0.11 J 
0.33U 0.33U 0.33U 0.33 0.33U 
0.33U 0.33 0.33U 0.1 0.021 J 
0.33U 0.068J 0.33U 0.6 02J 

269( jJ{l 

32 360 
26. 27 
7.0 11 
12.1 12 

6( 6< 
5U 47. 

13. 20 
5 19 
5U 32. 
5 5 

7.3< 1 
5 35. 
1U 3. 

Pega6af12 

-



- - -
~­

PCDD/Fo 

0/Fa 

hom<OQo 
hom< looo 

- -
!.3.1.&TeCDF 

I 

F.~~=:;:=.;:~--~,Jox~ll,. ~- (mammal Za<oJ}L 

IDtoxtn- I 

IDtoxJr>.'EC ~ 
IMatal~ lumlnum 
IMotala_ ~ 
Matalo ~~ 
Matals Jt•_anu!"_ 
Metals_ ~ 

Matals ~admi1Jr11__ 

.1etslo :alclum_ 
~otala Ollromtu_rrl_ 

'"" 
"'" Mel• 

IMotals 
JMotalo 
!etalo 
!otala 
;oners •orametera 
;aners •orametera 
;oners •orametera 
;..,.,. 'arametera 
;oners •arametera 

~"""­
COpper_ 
Iron 

oad 
lagnootum 
lang..,_ 
lorouoy 
ld<ol 
'otaaalum 
:olonlum 

:Hva< 
iod/tJm 
!>olllu!"_ 

!In 
>anlldlum_ 
>nc 
•ercen Oey 
•eroont Grovel 
•eroont Sand . ....,,SJ~ 

~ •arametero ~ 
~'arametera ~ 
;""""'1 •orametera •eroont 
;""""'JParametera 'ercent 

J<,;anerat Parametera '""""" 
!Genera 1 Parametera lf>""""'i 

DL 
DL 

o_lf1 :~<! 
'CLPE><Iract 

lnthracene In 'CL • Extract 
rTl~trll<;!, 

_ICLP_ ~ 

Lf'I~CI_ 

"'I""'"' In' LP x~ 

:arbazol • In · ' Extra< 
:hrysenoJ oTC 'E><Irad 

- -

_!Ill 
_!Ill ldw 

_!Ill ~dw 

_!Ill 

""' lw 
_"!l1 lw 

lw 
lw 
lw 
lw 

lw 
lw 

lw 
lw 
lw 

~ ~-lw 

~ Jdw 

""' Kgdw 

_!!19 !dw 
_!!19 m 

""' lw 

_1111 

lw 
lw 
lw 

""' lw 

~ Kgdw 

~ ~dw 

_!!15 ~dw 

]dw 

'dw 

% 
mgJL 

~ 

~ 

- - - - -

NC 
NC 
NC 
NC 

Tabla C-2. Com pHs lion of Sediment Raoulto from tho o ... slte Drainage Ditch 
Southam Wood Piedmont· Fonner GuW, NC FacJIJty 

D·l" 

5. 
63C 

-~ 
58 

1! 

D•l" 

82! 
4 

4. 
84. 

_M. 
gl 

~ 

15 
15 

411'/1 .. 7/18120GZ 

o-z- 0•2" 

6: 

45. 

~ 
~ 
~ 
~ 

- - - - - - -
7/11/l11C1t 

o.r 0·3" D·3" o-r 0•3"' 

33 t38C 
13-1 

45 
33 
1IQ( 

1E ~ 
NC 50. _N_<: i.I' ~ 
NC 55. _NC 15.8; ~ 
NC 44, _NC '-~" --"" 
NC 5( NC 5.6: --"" 
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- - - - -
CLP-PAHs Dlb&nzo/a h)on!hrsceneln TCLP Ex1Tact 
CLP.PAHs Olbenzofuran In TCLP Extract 
CLP.PAHs Dimethyl Naphthalene In TCLP Ex1Tact 
CLP.PAHs Auoomlhene In TCLP Extrect 
CLP.PAHa Auoreneln TCLP Extract 
CLP.PAHs lndeno(1 3-<:d)pyreneln TCLP Ex1Tact · 
CLP.PAHo 1801>horone In TCLP Extract 
CLP-PAHo Naphthalene in TCLP Ex1Tact 
CLP-PAHo Phenanthrene In TCLP Extract 
CLP.PAHo .Pvreno In TCLP Extract 
CLP.Phenollco 2,3,4,6-Teb'achlofOilhenolln TCLP Extract 
CLP-Phenollco 2 4 5-T~chloroohenolln TCLP Extract 
CLP-Phenollco 2,4-0imethytphenolln TCLP Extract 
CLP-Phenollco 2-Chlorophenolln TCLP Extrect 
CLP.Phenollco o-Creaolln TCLP Extract 
CLP-Phenollca lo-<:hlom-m-cn>solln TCLP Extract 
CLP-Phenollca Pontachloroohenolln TCLP Extract 
CLP-Phenollca Phenol In TCLP Ex1Tact 
w.>'~VUI.A 'AAUJilo Ill I 1.'1.>' xtrOCI 

- - - - - - -
=~ ~ 

Dlfll Coloclld 0 11114/flll 

ltlllorflacfy --l.oallaft "-'*-" -- , ... 
~Unll 

moiL 
mo 

""' mg 
mg 
mg 
mg 
mg/1. 

mg/1. 

mgJl 

mgll. 

111!111. 
111!111. 
l11!l 

l11!l 

l11!l 

l11!l 

l11!l 
mg 

Table C-2. Compilation of Sediment Results from the On-Site Drainage Oftch 
South em Wood Piedmont· Former GuW, NC Facility 

....... 8Wo411340 11¥-.aD ~ 

11114/fiu 41711 ... 41711 ... 711112002 7tl1120111 [11 -- -- -- --- - - -.... o.r o.r o.r 

- - - - - - -
7 

IIW-.sD ~.., ..,....., llfiV.4IND ~ 

7HI/20GI 7tl11121102 7tl11121102 711112001 7H1120111 --- -- -- -- -DIIah - - - - -0·3" 0·3" D·3" o-r 0·3" 

0.014U 
0.0075 
0.025U 
0.01 u 

0.0085 u 
0.016U 

0.0085 
0.0085 u 
0.0075 
0.006U 

0.0065 
0.0075 

0.01 u 
0.0075 
0.0075 
0.0085 

0.01 
0.0065 u 
u.uuo 
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- - - - - - -
. .._-. OCo 

OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
OCo 
VOCo 
VOCo 
VOCo 
VOCo 
VOCo 
VOCo 
VOCo 
VOCo 
VOCo 

OCo 
VOCo 
VOCo 
VOCo 
VOCo 
VOCo 
VOCo 

- - - - -
Table C-2. Compilation of Sediment Results from the On-Site Drainage Dftch 

Southam Wood Piedmont· Fonn'"' GuW, NC Faclllly 

~/D 

_,_ 
SIIIIMID _,....., 

Dofltc- 71111:11101 

-......, 
.,__ 

'-- -,_,_ o-r __ unit 

111-Trtchhlroethane mg dw 
11 2 2-Telrochloroethone mg dw 
1 1 -Tridlloroethane ""' dw 
11-Dichloroethane ""' dw 
11-Dichloroethene ""' dw 
1 2,4-Tricl11orobenzene mo dw 
1 ,2-Dichlorobenzene mo dw 
1,2-Dicl11oroethono ma dw 
1,2-0ichloroethene t>tal __"'!! dw 
1,2-Dicl11oropropano _!!1!l dw 
1,3-Dicl11orobenzene mg dw 
1 4-0ichlorobenzene ·""' dw 
2..Sutanone mg dw 
4-Brumophanyt phenyt ath'"' mg dw 
Acetone mg dw 
Benzene mg dw 
'Bisl2-dlloroethoxv} metl!sne mg dw 
818{2-Chloroethyt} eth..- mg dw 
Bis 2-Chloroioopropyt} ath'"' mg dw 
Bromodtchloromethane ""' dw 
Bromoform ""' dw 
Bromomethane ""' dw 
Carbon disulfide mo dw 
Carbon tetracl11orido ma dw 
Chlorobenzene mo dw 
Chloroethsno mo/K dw 
Chloroform mgJK dw 
Chloromethane mgJK dw 
ci&-1,3-Dichloropropene mgJK dw 
Oibmmochloromethane mg dw 
Etnvlbenzeno mg dw 
Methyt butyl ketone mo dw 
Methyl Isobutyl ketone ""' dw 
Mathvtene chloride mo dw 
n>oXvlene mo dw 
o-Xylene ma dw 
'p-Xylene _mg dw 
Styrene mg dw 
T etrachloroethene mg dw 
Toluene mg/1< dw 
trano-1,3-Dichloropropene mg dw 
Trichloroethene mg dw 
Vlnyt chloride mg dw 
Xyteneo t>tai mg dw 
2,4-0inftrot>lueno '"" dw 
2 6-0inttrok:lluene mo dw 
2-ChloronaPhthalene ""' dw 
2-Math~enol ITlQ dw 0.33 
2.-Nitmanillne ""' dw 
3,3'-Dichlorobenzldine mg dw 
3-Nitroanillne mg dw 
4-Chloroanillna mg dw 
4-Chlorophenyt Phenyt Eth'"' mg dw 
4-Nitroaniline mg dw 
Aniline mg dw 0.33 
Biphenyl ""' dw 
818{2.ethyth"""'} phthalate mg dw 
Butvl benzyl ohthalate '"" dw 
Oiathytphtholate '"" dw 
DimethytPhthaiato moiKodw 

- - - - - - -
~-
~ 

1121111113 

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

2 

2 
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- - - - - - -
ChomCI-

SVOCa 
VOCa 
VOCa 

SVOCa 
VOCa 
VOCa 
VOCa 
VOCa 
VOCa 
VOCa 

Phenolics 
henoflcs 

Phenolics 
Phenolics 
Phenolics 
Phenolics 
Phenolics 
Phenolics 
Phenolics 
Phenolics 
Phenolics 
Phenolics 
PhenoHcs 
Phenolics 
Phenolics 
PAHa 
PAHo 
PAHa 

AHa 
PAHa 
PAHo 

AHo 
AHa 

PAHo 
AHo 

PAHa 
PAHa 
PAHa 
PAHa 
PAHa 

AHa 
PAHa 

AHo 
PAHo 
PAHo 

AHo 
PCDD/Fa 
PCDD/Fa 

DO/Fa 
DD/Fo 

PCDD/Fa 
PCDD/Fa 
PCDD/Fo 

COD/Fa 
PCDD/Fo 

DD/Fo 
PCOD/Fo 
PCDD/Fo 

DO/Fa 
f'£_DD!Fo 

- - - - -
Table C-2. Compilallon of Sediment Reaults from tho On-Site Drainage Ditch 

Sou1hem Wood Piedmont· Fonner GuW, NC Facility 

IIW-151-1111 
8-.ID IIW-111-10 

Doe~ c-...- 71111211111 
-.,.,.,. ~Dtil ,__ -1_,_ 0•3" An-- c-unlt 

~butytphthalate _mg/K dw 
Qk).octyiphthalate mg dw 
HexachkKobenzene mg dw 
Hexachk>robutadiene mg dw 
Hexachlorocvclooentadiene mg dw 
Hexad\loroethane ma dw 
iaophorone ma dw 0.33 
Nitrobenzene ma dw 
N-nllrosodi-1>-propylamlne mg dw 
N-nitro9odtpheny1amlne mg/Kgdw 
2,3,4,6-TetniC:hlorophenol mg/Kgdw 0.33 
2 4 5-Trichlorophenol mg/Kgdw 
2,4,6-Trichlorophenol mg/K dw 0.33 
2 4-0ichlorophenol mg dw 
2,4-0ime1hylphenol mg dvt 0.33 
2 4-0tnitrol>henol mg dvt 
2-Chlorophenol mg dvt 0.33 
2-Metn~.6-dinitrophenol mg dw 
2-Nttroohenol ma dw 
3&4-Methvtohenol ma dvt 
4-Chloro-3-methvtohenol ""' dw 0.33 
4-Methylphenot ma dvt 0.33 
4-Nttrophenoi ma dvt 
Pentachlorophenol maiKo dvt 1.7 
Phenol mg/Kg_dw 0.33 
1.-Metnytnaphthalena mg/Kg_dw 
2-Methylnaphlhaiene mg/Kgdw 0.33 
Acenaphthena mg/Kgdw 0.33 
A"""aphthvtene mg/Kgdw 0.33 
Anthracene mg/K dw 0.33 
Bonzo a )anthracene ma dw 0.33 
Bonro ·- mg dvt 0.33 
Bonzo b&k ftuoranthene ma dw 0.33 
Bonzo b fluoranthene ma dw 0.33 
Bonro .h,i)perytono ma dw 0.33 
Bonzo(k ftooranthene mg dw 0.33 
Carbazole mg dw 0.33 
Chryaene mg/Kgdw 0.33 
Dlbenzo(a,h)anthracene /Kgdw mg 0.33 
Dtbonzofuran mg dw 0.33 
Fluoranthene mg dw 0.33 
Fluorene ma dw 0.33 
indeno11,2,3-<:d)Oyrene ma dw 0.33 
NaPhthalene mg dw 0.33 
Phenanthrene ma dvt 0.33 
p......,. "" dvt 0.33 
1,2.3,4,6, 7,8-tipC DO no dw 
1,2,3 4,6,7.8-tipC OF na dvt 
1,2,3,4, 7,8,9-HpC OF ng dvt 
1,23,4,7,!1-H><CDD ng dw 
1.2.3,4,7,!1-H><CDF ng dw 
1,2,36 7 !1-H><CDD __ 119' dvt 
1,2,3,6,7,!1-H><CDF 119' dw 
1 2,3,7,8,9-H><CDD ng>IKg dw 
1 .3,7,8 9-H><CDF ng dw 
1,2 3,7,8-PeCDD ng dw 
1 ,2,3,7,8-PeCDF ng dw 
2,34,6,7,!1-H><CDF ng dw 
2,3,4,7,8-PeCDF no dw 
2,3,7,8-TeCDD no dw 

- - - - - - -
8WJ'.«<3 
8WJ'.«<3 

112111113 

-Dlloh -II""-

2 

2 

2 

2 

2 
2 

11 
2 

2 
2 

0.5 
8. 
3. 
3 

7. 
2 

1 
2 
2 
1 

1.1 
2 
2 
2 
1 
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- - - - - - -
PCDD/Fa 
PC DO/Fa 
PCOO/Fa 
PCOO/F homologa 
PCDDIF homologa 

00/Fhomol """ PCOD/Fhomc """ PCDD/Fhomc """ PCDD/Fhomc """ CDDIFhomc baa 
PCOO/Fhomc """ Dk:nctn-TEQ 
OioJdn.TEQ 

loxln-TEQ 
Oloxln-TEQ 
Metals 
Metals 
Metals 
Metal a 
Metals 
~tala 
Metal a 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
Metals 
..tetala 
aneral Parameters 
eneral Parameters 
eneral Parameters 
eneral Parameters 
eneral Parameters 
eneral Parameters 
eneral Parameters 
eneral Parameters 
eneral Parameters 
eneral Parameters 
eneral Parameter~~ 
CLP-PAHa 
CLP-PAHa 
CLP-PAHI 
CLP-PAHI 
CLP-PAHa 
CLP-PAHa 
CLP-PAHa 
CLP-PAHa 
CLP-PAHa 
CLP-PAHs 

- - - - -
Table C-2. Compilation of Sediment Rooults from the On-SHe Drainage Dftch 

Southern Wood Piedmont- Fonner GuW, NC Facility 

~ID 

__ , 
. SfleoniD IW-1118-11D 

0..0~ 1tt112001 

~ --'-- -,_,_ 
0•3" 

Ceo Unit 
23 7 &-TeCDF "" dw 
OCDD "" dw 
OCDF "" dw 
TeCDDa total no dw 
TeCDFa IDtal _119 dw 
PeCDDa rota! _119 dw 
PeCOFs ID!al 119 dw 
HxCOO total _119 dw 
HxCOF IDtal 119 Kgdw 
HoC 0 ID!al J/K~dw "!: 
Ho< F total il(gdw ng 

Ok:lxln-TEQ(mammal ·ZeroOL ng fKgdw N 

Dloxl"' TEQ mammal - Half OL ng dw N 
Ok:ndn-TEQ(avlan)..Zero OL "" dw N 
Ok>xln-TEQ(avtsn}-Half OL ng dw N 
Aluminum ""' dw 
Antimonv ""' dw 
ArBenlc ""' dw 
Bartum ""' dw 
BOIVIIIum me dw 
Cadmium ""' dw 
Catctum -~ dw 
Chromtum _mg dw 
CoboH _mg dw 
Copper mg dw 
Iron ~ dw 
Leed ~ dw 
M8(10aalum mo dw 
ManQanese mo dw 
Mon:urv '"" dw 
Nickel '"" dw 
Potassium ""' dw 
Selenium ""' dw 
Sliver _mg dw 
Sodium -~ dw 
Thallium ~ dw 
Tin ~ dw 
Vanadium ~ dw 
Zinc ~ dw 
Peroont Clav % 
Peroont Gravel % 
Peroent Sand % 
Peroent Sift % 
Total Oraanlc Carbon """KQdw 
Total Solido _ITl!l/l(gdw 
Peroent Moistunl metals % 
Peroent Moisture PCOD/F % 
Peroent Moisture svoc % 
Peroent Moisture SVOCa % 
Peroent Moisture VOCa % 
Aoenaphthene In TCLP Extract mg/L 

Acenaphthyleneln TCLP Extntct mg/1. 
Anthracene In TCLP Exlract mg 

B"""' a )anthracene in TCLP Extract mg 
Bonzo sll>vrene In TCLP Extract mg 
Bonzo blflUOt8nthone In TCLP Extntct mg 

Bonzo ,h,lll>ervlene In TCLP Extract mg 

Bonzo k ftuoranthene In TCLP Extract mg 

Carbazole In TCLP Extntct mg/1. 
Chrvoene In TCLP Extract mQ/1. 

- - - - - - -
--8WP-OOJ 

1121111113 
~OWl -!""-

N 
N 
N 
N 
8~ 

1 
6. 
9 

0. 
0.05 

2 
1 
1 
~ 

2 

27 

2 

1 
2. 

0.5 
13 

2 
2 

2 
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- - - - - - -
~·-CLP.PAHs 

CLP.PAHs 
CLP.PAHs 
CLP.PAHs 
CLP.PAHs 
CLP.PAHs 
CLP.PAHs 
CLP.PAHs 
CLP.PAHs 
CLP.PAHs 
CLP.Phenolles 
CLP-Phenolles 
CLP.Phenolles 
CLP.Phenolles 
CLP-Phenollts 
CLP.Phenolles 
CLP.Phenolles 
CLP.Phenolles 

lw.t'-<>VU'-" 

- - - - -
Table C-2. Compilation of Sediment Results from the On-Site Drainage Ditch 

Southern Woocl Piedmont· Former GuW, NC Facility 

~ID 

_,_ 
s-m IW-1M4111· 

0..0~ 71111/211a ........., ~DIIIIIt 
'-- -,_,_ 0·3" -- c-unlt 

Dtbenzda hbmlhroeene In TCLP Extract ma 
Dibenzofuran In TCLP Extract mg 
Dimethyl Naphthalene In TCLP Extract mg 

Auoranlhene In TCLP Extract mg 

Auoraneln TCLP Extract mg 

lndenol1 2 3-cdloYI'eneln TCLP Extract ma 
lsoohorone In TCLP Extract ma 
NaPiltllelene In TCLP Extract ma 
Phenanthrene In TCLP Extract ma 
PY1'8n81n TCLP Extract ma 
2,3,4.&-Tetrachlorophenolln TCLP Extract ma 
2 4 5-Trlchlorophenolln TCLP Extract mall 
2,4-0imethylphenol In TCLP Extract mall 
2-Chlorophenolln TCLP Extract mall 
P-Cresol In TCLP Extract _l!l9/L 
IP-chloo'o-m-cfeeolln TCLP Extract _l!l9/L 
Pen!achl<>ro<>henolln TCLP Extract mg/1. 

Phenol in TCLP Extract mg/1. 
!M11ne m • 

- - - - - - -
8WP-GIJ3 

112111113 

-Dioll -...,_ 
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- - - - - -
Notes: 

- - - - - - - -
Table C-2. Compilation of Sediment Results from the On-Site Drainage Ditch 

Table Footnotes 
Southem Wood Piedmont- Former Gulf, NC Facility 

Data compiled from databases from multiple sources. Missing values indicate chemical not analyzed or not reported by original data source. 

-

Qualifiers: U = Not detected; UJ = Not detected at estimated concentration shown; J =estimated concentration; UR =Not detected and rejected (unusable result). 
NA: Not available 
NC: Not collected 

- -

The "TEO (1-TEF)" values shown are from the historical datasets. The TEO value was updated to reflect the latest TEF values for all sample calculations In the current assessment. 
The TCLP results were reported for completeness, but were not used directly in the risk assessments. 
[1] Date shown is for the collection of TOC and grain size only 

- -
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-
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54l 
10l 
10l 

, .. , 
10l 

OO!Ol 
0010l 

_OO!Ol 

054l , .. , 

- - - -
Tebte C.S. Compldon of e.cnm.nt RMutt. frvN 0. c.ct.. Crwll 

"" 0141 

014l 

)41_! 
)014l 

-00141 
- 0014l 
_0014t 

047 ,., 
"' 
"' 

SouthemWood PIIHtntont•Outf, North c.olrM FKIIttJ 

0021 
- 001~ 
-00101 

0101 

_05~ 

OO!OJ 

00101 

0.010t 
0031 

052l 

002t ,.., 
,.,, 

_033l 

033l 

0.331 

"'' 

- - - - - - - -

O,.l _033' ~'" _0.,, _9_33l _01l 

O"l 033' ... " 0$31 0421 .,, 07l 

OSli) _030' _0421 _07U 

030_1 _033U _ 0.42U _o; 

-··~ -0331 0.301 _033U _ 042U _9S3l 0. 
035l '"" )SOU OS3t ><2t 0.7l 

D.35l 

'" 

- 033_1J _0.33l _033L 
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voc. 

"'' 'OCo 
·oc, 
'OCo 
·oc, 

~oc 
~oc 
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- - - - - - -
Notes: 

- - - - - -
Table C-3. Compilation of Sediment Results from Cedar Creek 

Table Footnotes 
Southern Wood Piedmont- Gulf, North Carolina Facility 

-

Data compiled from databases from multiple sources. Missing values indicate chemical not analyzed or not reported by original data source. 

-

Qualifiers: U = Not detected; UJ = Not detected at estimated concentration shown; J =estimated concentration; UR = Not detected and rejected (unusable result). 
NA: Not available 
NC: Not coffected 
The TCLP results were reported for completeness, but were not used directly in the risk assessments. 
(1] Date shown Is for the coffection of TOC and grain size only. 

- - - -
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AppendixD 

Photographs from the July 2006 Field Survey 
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APPENDIX D 

PHOTOGRAPHS FROM THE JULY 2006 FIELD SURVEY 

Preface 

This appendix contains the photographs taken as part of the July 2006 field survey. The key 
objectives of this survey were the following: 

• Perform an ecological survey of the Drainage Ditch, Cedar Creek, and environs to 
I 

support the preparation of the SLERA checklist (NCDENR, 2003) and ERA; 

• Collect sediment samples for TOC and grain size; and 

• Collect stream width data for the Drainage Ditch and Cedar Creek. 

The ecological survey included the collection of field measurements of surface water quality, 
benthic organisms, and observations of local flora and fauna. 

Figure D-1 summarizes the following: 

• The stream width measurement points for Cedar Creek (points 1 through 35) and for the 
Drainage Ditch (points 36 through 40); 

• The photograph locations (1 through 22) and their orientations; and 

• The locations of the ecological survey field measurement and survey points (E1 through 
E8). 

The photograph log is provided in Figure D-2. 

References 

North Carolina Department of Environment and Natural Resources (NCDENR). 2003. 
Guidelines for Performing Screening Level Ecological Risk Assessments within the North 
Carolina Division of Waste Management. North Carolina Department of Environment and 
Natural Resources. Division of Waste Management. October. 
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I Figure D-2. Photograph Log from the July 2006 Field Survey 
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REFERENCE NO. 979010.AO 
GULF, NC FACILITY 

L_~ -- ~~--~-

PHOTOGRAPH No.: 1 

Photo Taken: 07-18-06 

LOCATION: 

Looking north up Deep River at 
confluence with Cedar Creek 

COMMENTS: 

PHOTOGRAPH No.: 2 

Photo Taken: 07-18-06 

LOCATION: 

Looking west up Cedar Creek 
at confluence with Deep River 

COMMENTS: 

SCHNABEL ENGINEERJNG SOUTH, LLC 



I 
I 
I 

I 

I 
II 

:I 
I 
I 
I 
I 
I 
I 
I 

I I 
I 

II 
II 

II 
II 
I GULF, NCFACILITY 

Figure 0-2 (cant) 
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REFERENCE NO. 979010.AO 

~-·~ ~---------- --~ -~--- ---

PHOTOGRAPH No.: 3 

Photo Taken: 07-18-06 

LOCATION: 

Phil Perham us of AMEC 
performing ecological 
assessment in Cedar Creek 
at Point 2 

COMMENTS : 

PHOTOGRAPH No.: 4 

Photo Taken: 07-18-06 

LOCATION: 

Looking east down Cedar 
Creek from bridge on Hwy 2145 

COMMENTS: 

SCHNABEL ENGINEERING SOUTH, LLC 
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REFERENCE NO. 979010.AO 
GULF, NC FACILITY 

Figure D-2 (cont) 

PHOTOGRAPH No. : 5 

Photo Taken: 07-18-06 

LOCATION: 

Looking west up Cedar Creek 
from bridge on Hwy 2145 

COMMENTS: 

PHOTOGRAPH No.: 6 

Photo Taken: 07-18-06 

LOCATION: 

Diabase dike in Cedar Creek at 
Point 5 

COMMENTS: 

SCHNABEL ENGI NEERlNG SOUTH, LLC 



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

REFERENCE NO. 979010.AO 
GULF, NC FACILITY 

Figure 0-2 (cont) 

PHOTOGRAPH No.: 7 

Photo Taken: 07-18-06 

LOCATION: 

Looking south up the southern 
tributary to Cedar Creek 

COMMENTS: 

PHOTOGRAPH No.: 8 

Photo Taken: 07-18-06 

LOCATION: 

Looking east down Cedar 
Creek at Point 1 0 

COMMENTS: 

SCHNABEL ENGINEE RING SOUTH, LLC 
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REFERENCE NO. 979010.A0 
GULF, NC FACILITY 

Figure D-2 (cant) 

PHOTOGRAPH No. : 9 

Photo Taken: 07-18-06 

LOCATION: 

Looking west up Cedar Creek 
at Point 10 

COMMENTS: 

PHOTOGRAPH No.: 10 

Photo Taken: 07-18-06 

LOCATION: 

Diabase dike in Cedar Creek at 
Point 11 

COMMENTS : 

SCHNABEL ENGI NEERING SOUTH, LLC 
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REFERENCE NO. 979010.A0 
GULF, NC FACILITY 

L --------

Figure D-2 (cant) 

PHOTOGRAPH No.: 11 

Photo Taken: 07-18-06 

LOCATION: 

Looking north up Northern 
Tributary 3 to Cedar Creek 

COMMENTS: 

PHOTOGRAPH No.: 12 

Photo Taken: 07-19-06 

LOCATION: 

Looking east down Cedar 
Creek at Northern Tributary 3 

COMMENTS: 

SCHNABEL ENGINEERING SOUTH, LLC 
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Figure D-2 (cont) 

PHOTOGRAPH No.: 13 

Photo Taken: 07-19-06 

LOCATION: 

Northern Tributary 2 at Point 19 

COMMENTS: 

PHOTOGRAPH No.: 14 

Photo Taken: 07-19-06 

LOCATION: 

Diabase dike at Point 20 

COMMENTS: 

REFERENCE NO. 979010.A0 
GULF, NC FACILITY 

SCHNABEL ENGINEERJNG SOUTH, LLC 

, I 
l----~-~ -----~---- ----------------
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REFERENCE NO. 979010.A0 
GULF, NC FACILITY 

Figure D-2 ( cont) 

PHOTOGRAPH No.: 15 

Photo Taken: 07-19-06 

LOCATION: 

Looking east down Cedar 
Creek at Point 23 

COMMENTS: 

PHOTOGRAPH No.: 16 

Photo Taken: 07-19-06 

LOCATION: 

Looking west up Cedar Creek 
at Point 23 

COMMENTS: 

SCHNABEL ENGINEERING SOUTH, LLC 
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REFERENCE NO. 97901 O.AO 
GULF, NC FACILITY 

Figure D-2 (cant) 

PHOTOGRAPH No.: 17 

Photo Taken : 07-19-06 

LOCATION: 

Looking east down Cedar 
Creek at Point 30 

COMMENTS: 

PHOTOGRAPH No.: 18 

Photo Taken: 07-19-06 

LOCATION: 

Looking west up Cedar Creek 
at Point 30 

COMMENTS: 

SCHNABEL E NGINEERING SOUTH, LLC 
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REFERENCE NO. 979010.A0 
GULF, NC FACILITY 

Figure 0-2 (cant) 

PHOTOGRAPH No.: 19 

Photo Taken: 07-19-06 

LOCATION: 

Looking north up Northern 
Tributary 1 to Cedar Creek 

COMMENTS: 

PHOTOGRAPH No.: 20 
Photo Taken: 07-19-06 

LOCATION: 

Bridge over Cedar Creek 
installed by Deer Hunters at 
Point 34 

COMMENTS: 

SCHNABEL E NGINEERING SOUTH, LLC 



I 
I 

II 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

II 
il 
I 

REFERENCE NO. 979010.A 0 

GULF, NC FACILITY 

Figure D-2 (cont) 

L_ _____ _ --- ---- -- ---- -

PHOTOGRAPH No.: 21 

Photo Taken: 07-19-06 

LOCATION: 

Looking east down Cedar 
Creek at northeast corner of 
Southern Wood Piedmont 
property 

COMMENTS: 

PHOTOGRAPH No.: 22 

Photo Taken: 07-19-06 

LOCATION: 

Looking west up Cedar Creek 
at northeast corner of Southern 
Wood Piedmont property 

COMMENTS: 

SCHNABEL E NGINEERING SOUTH, LLC 


