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DEHNR 

The enclosed report summarizes the results of a Site Inspection of the Spann Property 
on US 25 North of Hendersonville in Henderson County, North Carolina, as completed by North 
Carolina Superfund Section. Results of the SI and the previously completed Preliminary 
Assessment both indicate the potential presence of polychlorinated biphenyls (PCBs), 
tetrachloroethene, and toluene at the site. Circumstantial evidence supporting this conclusion 
includes solid waste transport and disposal records released by the General Electric Company 
in East Flat Rock, NC, as well as reported on-site activity as described by the disposal 
contractor. Additional support is lent by the results of the CERCLA investigation of the related 
GE Shepherd Farm Site, which is currently a candidate for NPL listing due to offsite PCB and 
solvent contamination. 

Reported disposal activity consisted of burning some wastes (mostly cardboard) and 
burying the remainder at a knoll and adjacent swamp at the site. Although PCB and solvent 
disposal is suspected at the Spann Property, more recent use of the site as a scrapyard has 
obscured any visible evidence of past burning and disposal activities there. The SI sampling 
operation focussed on the groundwater and surface water pathways at the periphery of the site, 
to determine whether any detectible contamination had occurred there. The nearest domestic 
well to the site was sampled, and surface water and sediment samples were collected to evaluate 
potential contamination of wetland areas and fisheries downstream of the site. 
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Laboratory analysis detected no PCBs or other organic contaminants in any of the 
samples collected during the SI. The only elevated contaminants in the surface water pathway 
were barium, zinc, and possibly lead. Zinc was elevated above 3 times background 
concentration in 1 sediment sample collected from a large wetland area adjacent to the site. 
Barium was elevated in the same sample and in another sediment sample collected below 
wetlands further downstream. Elevated lead is questionable because all the lead concentrations 
were either at or below the sample quantitation limit. 

No metals contamination was detected in any samples collected d~ring the GE Shepherd 
Farm investigation, suggesting that metals detected during the Spann Property SI might not be 
attributable to the disposal of GE wastes. Although disposal of GE paint sludges at the Spann 
Property could potentially have released lead and zinc, the highest detected sample 
concentrations of the metals were well within their natural ranges for soils and stream sediment. 

Barium, lead, selenium, and zinc were detected in the nearest groundwater well sample, 
but concentrations of all 4 elements were below both EPA health~based benchmark 
concentrations and the NC Subchapter 2L standards for groundwater. The majority of residents 
within 1 mile of the site use the Hendersonville municipal water supply rather than drinking 
from wells. 

Although disposal of PCBs and solvents is suspected at the site, sampling results to date 
do not generally indicate drinking water or environmental contamination by these compounds. 
The only possible exception was the detection of a low concentration of toluene in one sediment 
sample adjacent to the site. Attribution of the compound to the site is questionable. Apparently, 
the site's 1 to 2 years of use for disposal have not had the same impact as the 11 year history 
of disposal at the GE Shepherd Farm. 

On the basis of the above findings, the North Carolina Superfund Section does not 
recommend the Spann Property for further action under CERCLA. A designation of No Further· 
Remedial Action Planned (NFRAP) is recommended. If you have any questions, please contact 
me at (919) 733~2801. 

Sincerely, 

p~rr 
Stuart F. Parker, Jr. 
H ydrogeologist, 
NC Superfund Section 
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EXECUTIVE SUMMARY 

During the late 1960s, the Spann Property was used to dispose of an unknown quantity of 
industrial waste from General Electric Company. GE disposal records and the disposal 
contractor indicate that past disposal practices at the site may have included the destruction of 
electrical components containing polychlorinated biphenyls (PCBs). 

Wastes reportedly were hauled to the Spann Property on a regular basis, then burned and/or 
buried at unspecified locations on a knoll and adjacent floodplain. The knoll has since been 
covered by an automobile scrapyard, and much of the ground surface there is not readily 
accessible for visual examination or sampling. The exact location of GE waste disposal could 
not be identified, either by visual survey or by the disposal contractor. 

The GE/Shepherd Farm site (NCD 986 170 686) was used by the same contractor for GE waste 
disposal. Offsite groundwater and environmental samples collected at the Shepherd Farm in 
1988 contained chlorinated solvents and PCBs, and this site was subsequently proposed for the 
National Priorities List. Because of the nature of the GE wastes and the apparent similarity of 
disposal practices at the 2 sites, contamination is also suspected at the Spann Property. 

The primary potential hazards posed by the site are groundwater pollution by chlorinated 
hydrocarbon compounds, and pollution of the surface water pathway by PCBs, solvents, semi
volatile organic compounds, and possibly metals. Groundwater wells still supply approximately 
half of the study area with drinking water. No surface drinking water intakes are reported at 
present within 15 miles downstream of the site, however, the entire 15-mile pathway is a 
fishery, and mapped wetlands are present both onsite and downstream. A family of 3 lives at 
the site, and 3 part-time employees work at the scrapyard. The nearest offsite residence is over 
200 feet away. The site is partially fenced but is accessible from· the direction of Mud Creek. 

No semi-volatile organic compounds, pesticides, or PCBs were detected in samples collected 
during the Spann Property SI. Toluene was detected in one stream sediment sample collected 
adjacent to the site, but was not detected in soil or wetland sediment in the channels draining the 
site. Barium and zinc were detected at elevated concentrations in a sediment sample from a ditch 
which drains the site via a 14-acre wetland. Barium and zinc were also detected in soil from 
a dry runoff channel that drains the site, and at slightly lower co~centration in a sediment sample 
collected below wetlands, 1.3 miles downstream of the site. Lead was detected in the above 
samples at or below its 20 mg/1 quantitation limit. 

No inorganic ·contaminants were detected in samples collected at the GE/Shepherd Farm site, 
and the metals detected in the Spann Property samples were present at concentrations common 
in natural soils and sediment. The analytes detected at the Spann Property therefore might not 
be attributable to the site. Sampling and onsite observations to date do not indicate release of 
PCBs or solvents at the site. The lack of detected contamination at the Spann Property may be 
due to its 1 to 2 year disposal period, compared with the 11-year disposal history of the 
GE/Shepherd Farm site. 
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1J! INTRODUCTION 

Under authority of the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 
(SARA), the North Carolina Superfund Section conducted a Site Inspection (SI) at the Spann 
Property in Henderson County, NC. The purpose of this investigation was to collect information 
concerning conditions at the Spann Property sufficient to assess the threat posed to human health 
and the environment and to determine the need for additional investigation under CERCLA or 
other authority. The scope of this investigation included a file review and sampling of waste and 
environmental media to test Preliminary Assessment (P A) hypotheses and to document Hazard 
Ranking System (HRS) factor values and scores, collecting additional non-sampling information, 
and interviewing nearby residents. 

2.0 SITE DESCRIPTION 

2.1 Location 

The Spann Property site is located on US Highway 25, 5 miles north of Hendersonville in 
Henderson County, North Carolina (Ref. 1; Fig. 1). The geographic coordinates of the site are 
35° 23' 06" N latitude and 82° 30' 10.5" W longitude (Ref. 2). To access the site from 
Asheville, NC, travel south on I-26 to the US 25 Exit. The site is located on the left (east) side 
of US 25 approximately 1 mile south of the interstate and across from Shepherd Memorial Park 
(Figs. 1-2). The site occupies the triangular land area between the highway and Mud Creek. 

· The climate of Henderson County is influenced strongly by elevation and irregular topography, 
which causes large differences in climate within the county (Ref. 3, p. 1). Summers are warm 
and humid with average July temperatures of 76 F. The winter months are generally mild with 
average January temperatures of 44 F (Ref. 4, pp. 94, 98). Mean annual precipitation is 56 
inches and mean annual lake evaporation is 36 inches, therefore, net precipitation for the area 
is 20 inches per year (Ref. 5). 

2.2 Site Description 

The Spann Property site consists of a triangular 8-acre parcel. An approximately 7-10 feet high 
knoll extends southeast from Route 25 across the southern portion of the site. The northern 
portions of the site and the lands to the south of the knoll are mapped wetlands on the Mud 
Creek floodplain (Ref. 1; Ref. 43; Figs. 1-3). Currently, the knoll is occupied by an automotive 
scrapyard (Photo 1). Waste observed on site during the SI Reconnaissance included automobiles 
and miscellaneous automobile and engine parts, old flatbed trucks, tires, scrap metal, piles of 
cinders, discarded stoves, refrigerators, and water heaters, farm machinery, sheet metal and 
house gutters(Ref. 6, p. 4). 

1 
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During the February 1991 PA Reconnaissance, NC Superfund Section personnel also observed 
40 unlabelled 55-gallon drums, some believed to con~ tar, and discarded x-ray tables. These 
items were not observed during the 1994 SI, however, 2 blue, sealed, empty 55-gallon drums 
marked "370-100 251 Keep from freezing" were observed (Ref. 6, pp. 3-4). 

The site is bordered by US 25 on the west and by Mud Creek on the east (Figs. 1-2). The 
scrapyard office building and the operator's residence are located on the property. The south 
and northwest boundaries of the junkyard are fenced with a locked gate at the entrance (Ref. 7), 
but the junkyard is accessible from the direction of the creek (Ref. 6, p. 3). 

2.3 Site Regulatory History 

The property has been used for various types of waste disposal. The scrap yard, which has 
operated since the late 1960s, holds an operation permit dated October 1987 from the 
Henderson County Health Department (Ref. 8). Except for the Preliminary Assessment 
completed by the NC Superfund Section on August 17, 1992, no environmental investigations 
have apparently been conducted at the Spann property. 

The Preliminary Assessment of the Spann property resulted from the findings of a separate P A, 
completed at the General Electric/Shepherd Farm site (NCD 986 170 686), located on Roper 
Road in East Flat Rock, NC. During the periods 1956-1962 and 1965-1967, waste handling 
contractor Eugene Shepherd had used his own farm property to dispose of cardboard and other 
wastes generated by General Electric Corporation in East Flat Rock (Ref 10, pp. 3, 6, 7). The 
Shepherd property was proposed for the · National Priorities List after sampling operations 
detected PCBs, toluene, and tetrachloroethene there in 1988 (Ref. 9, pp. 1-3; Ref. 11, p. 1; 
Ref. 12). 

During the PA of the Spann Property, the NC Superfund Section confirmed that Mr. Shepherd 
had leased portions of the property for disposal of GE wastes (Ref. 13, p. 3). Based on GE's 
and Shepherd's descriptions, disposal practices at the Spann property were similar ·to those at 
the Shepherd Farm site (Refs 10, p. 3, p. 6; Ref. 13, pp. 2-3). The NC Superfund Section 
therefore concluded that the Spann Property was also potentially contaminated by PCBs and 
solvents, and accordingly recommended the site for a Site Inspection (Ref. 13, p. 8). The 
likelihood that PCBs were transported onsite is further supported by GE reports to US EPA 
(Ref. 10, pp. 3, 6, 7, 9). 

2.4 Operational History and Waste Characteristics 

The Spann Property site was formerly owned by John J. Spann. After his death, property 
ownership passed to his daughters, including Ms. Mary Beck (Ref. 7). ·Aerial photographs 
indicate that the site was covered by forest and cropland until at least 1960 (Ref. 14). 
The site may have been used by Gerber Food Company for waste disposal during the early 
1960s (Ref. 7). The first confirmed disposal at the site reportedly began when Herbert Hodge, 
the current occupant, began storing and salvaging automobiles there in 1966. The Naples Auto 
Disposal and Salvage Corporation has officially operated at the site since 1977 (Ref. 7). 

4 
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From 1968 to 1970, Mr. Eugene Shepherd reportedly transported GE waste materials to the site 
(Ref. 10, pp. 3, 6, 7, 9). The waste was transported in a 26-28 cubic yard truck stored on GE 
property. The amount transported daily ranged from a norm of 2 - 3 loads to a maximum of 
5 loads (Ref. 16, p. 1). The materials generally were dumped from the truck, then burned 
and/or buried (Ref. 17, p. 10). Shepherd indicated that the wastes were disposed in the swampy 
areas from the edge of the knoll at the center of the site, but could not recall the exact distance 
and direction of disposal in relation to the knoll (Ref. 15). The disposal areas could not be 
identified during the PA or SI reconnaissances (Ref. 6, p. 4; Ref. 13, p. 3). 

According to Mr. Shepherd, the GE waste materials consisted of cardboard, wood, office paper, 
drums containing a used buffing compound, metal, and electrical parts (Ref. 15; Ref. 16, p. 4). 
He estimates that 95% of the waste brought there was cardboard. The buffmg compound, which 
was described as flammable, had reportedly been used to buff aluminum lamp shades (Ref. 11, 
p. 9). The compound and the cardboard were burned at the site until the practice was 
prohibited. The rest of the waste was buried. Mr. Shepherd also reported that occasionally 
''small electrical insulators" were taken to the site and broken open to salvage copper (Ref. 15). 
Mr. Shepherd is not known to have held any waste disposal permit during the years of hauling 
the GE wastes. 

According to a GE Representative, Mr. Lee Humphrey, the Material Safety Data Sheet for the 
buffmg compound indicated "no hazardous ingredients". Mr. ·Humphrey reported that all PCB 
oil arrived at the GE plant in railroad tank cars and was stored at the plant after use. He also 
stated that it was unlikely that PCB-containing oil was hauled off the GE property, but did 
indicate that waste solvents such as trichloroethylene and tetrachloroethylene may have been 
transported by Mr. Shepherd (Ref. 11, p. 8). 

Additional information regarding offsite waste disposal was submitted by GE to the US EPA. 
The submittal includes a summary of wastes transported frornGE during various time periods. 
The 1969-1970 listing referred to "Fain's Dump", the Spann property location, 5 miles north 
of Hendersonville near Route 25. The summary described the transported waste materials as 
paint sludge, cotton and aluminum buffing waste, epoxy compounds, hydrocarbons from dye 
casting molds, acrylic hydrocarbon paint, and phenolic residue. Additionally, the list specified 
that small capacitors containing PCBs were included in the waste (Ref. 10, p. 6 ). 

Quantities of waste removed from GE varied with waste type. An estimated total of 50 barrels 
of epoxy compounds, 50-150 barrels of paint sludge, and 250 pounds per week of phenolic 
plastic residue were reportedly transported to the Spann Property (aka "Pains Dump")(Ref. 10, 
p. 3, p. 6). The remaining wastes, including the PCB capacitors, were not quantified. 

5 
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Sampling at the GEJShepherd Farm site has revealed PCB contamination in soils at burning and 
disposal areas, in downgradient stream sediment, and in a 55-gallon drum of solidified material 
at the property. Chlorinated solvents, including tetrachloroethene (PCE), and traces of 1,1,1-
trichloroethane (fCA) and dichloroethane (DCA), were detected in nearby drinking water wells 
and in a downgradient surface water sample. Traces of TCA were also detected in the 55-gallon 
drum sampled at the site (Ref. 11, p. 3, 5). NC Superfund Section and NUS Corporation 
reconnaissance teams visited the Shepherd Farm Site in February 1989 and May 1990, 
respectively. Both teams observed transformer parts and other electrical components there, 
items which were the possible PCB source (Ref. 11, p. 3; Ref. 18, p. 4). These results and 
findings were of concern because similar disposal practices may have occurred at the Spann 
Property, indicating the potential for PCB release there as well. 

3.0 WASTE/SOURCE SAMPLING 

No waste or source sampling has occurred to date at the Spann Property. When questioned by 
NC Superfund Section personnel, Eugene Shepherd reportedly could not recall the specific 
locations of burning and disposal areas at the site. The automobile junkyard currently operating 
at the site has obscured much of the ground surface, and no visible evidence of the GE waste 
disposal areas was observed during the SI reconnaissance and sampling. 

4.0 GROUNDWATERPA~AY 

4.1 Hydrogeologic Setting 

Henderson County lies within the Blue Ridge Mounta!n Physiographic Province. The Mountain 
Province bedrock includes several types of igneous and metamorphosed igneous and sedimentary 
rocks (Ref. 19, p. 18, 21). The greater part of Henderson County, including the site, is 
underlain by Henderson Gneiss, a Cambrian-age metamorphic rock which varies in composition 
from granite to biotite gneiss to quartzite. The broad valleys of the French Broad River, Mud 
Creek, and Hooper Creek generally coincide with areas of Henderson Gneiss, which is reported 
to underlie the site (Ref. 20, p. 91-93, Fig. 5; Ref. 21). Based on the cased depth of the nearest 
well, the local depth to bedrock beneath the site is on the order of 100 feet (See Section 4.3). 

In the Blue Ridge Mountain Physiographic Province, a layer of saprolite generally overlies the 
bedrock, ranging in thickness from 1 to 2 feet near bedrock outcrops to more than 100 feet 
elsewhere. The saprolite consists of unconsolidated granular material, including coarse sands, 
gravels, and clays, which is derived from the bedrock by in-situ weathering (Ref. 19, p. IV, p. 
26-27). At the land surface, the saprolite has weathered to a variety of soil types. 

6 
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The Spann property contains 3 different mapped soil types: Codorous loam; Hayesville loam 
(7 to 15 per cent slope); Arents loamy soil (Ref. 3, Sheet# 7)~ Codorous loam is a moderately 
well to somewhat poorly drained, nearly level soil typically formed in floodplains. This soil 
type is present along Mud Creek. A typical Codorous soil profile consists of a 12-inch surface 
layer of brown loam, underlain by a 33-inch subsoil composed of dark brown loam and mottled 
grayish brown fine sandy clay loam. Further down, to a depth of 60 inches, is dark gray loamy 
sand with thin strata of sand and gravel. Permeability is moderate, available water capacity is 
medium, and shrink-swell potential is low (Ref. 3, p. 34). The typical hydraulic conductivity 
for this type of soil is 10(-6) em/sec (Ref. 22, p. 51601). 

Hayesville loam, which covers the western half of the site, is described as a well-drained, 
moderately permeable, gently sloping to moderately steep soil formed from decomposition of 
granite, schist, or gneiss (Ref. 3, p. 36). A typical profile consists of 2, 4-inch surface layers 
of brown to dark ·brown loam, underlain from 8 to 44 inches by up to 5 layers of red to 
yellowish red clay loam. The basal saprolite occurs from 44 to 112 inches deep and consists 
of a red and a gray stratum, both of sandy loam texture (Ref. 3, p. 37). Typical hydraulic 
conductivity is expected to range from 10(-6) to 10(-8) em/sec (Ref. 22, p. 51601). 

Arents loamy soil is mapped atop the knoll, underlying the scrapyard. The soil unit is generally 
well-drained loam whose original profile has been altered by cutting, filling, or grading (Ref. 
3, p. 5, Plate 7). 

Large-capacity wells supplying institutions and subdivisions in Henderson County are generally 
drilled into the Henderson Gneiss. Groundwater has also been withdrawn from the overlying 
saprolite layer for domestic use .(Ref. 20, p. 92-93). Water in the saprolite is found in the pore 
spaces, while water in the gneiss occurs in joints, fractures and bedding planes. The saprolite 
and bedrock are hydraulically connected (Ref. 19, p. 27-29), behaving as a single, unconfined 
aquifer. Recharge to the groundwater tends to be in the interstream areas as precipitation 
percolates downward to the water table. The groundwater discharges into the perennial streams 
and lakes, and the lowest points on the water table are at these places (Ref. 19, p. 14, p. 41). 
Because of the site's topographic relief and its proximity to Mud Creek, groundwater beneath 
much of the site is probably within 5 feet of the ground surface (Ref. 1). 

4.2 Groundwater Targets 

No municipal water supply wells are iocated within 4 miles of the site (Ref. 23). The majority 
of the population within a 4-mile radius of the site relies on a surface water intake located 4.5 
miles upstream of the site near Mills River Bridge and operated by Hendersonville Water 
Treatment Authority (Refs. 23-24). A review of 1994 community supply well database indicates 
that 12 community wells supply approximately 1707 residents within a 4-mile radius of Spann 
Property (Ref. 26). No wellhead protection areas (WHPAs) are designated in NC (Ref. 42) . 
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Residences not connected to the Hendersonville public water supply system or to community 
wells rely on private wells for their drinking water. An estimated 4508 residents within a 4-mile 
radius of the site use private wells for drinking water supply. In total, an estimated 6215 
residents use groundwater within 4 miles of the site (Refs. 25-27; Table 1). 

Two domestic wells are located within 0.25 mile of the site, and an estimated 96 wells supply 
an estimated 235 people within a 1-mile radius. The nearest residential water supply well to the 
site is located on a hill by the intersection of Route 25 and Rugby Drive (Ref. 1; Ref. 6, p. 1; 
Figs. 1-2). Fletcher Academy, the nearest school supplied by a groundwater well, is located 
approximately 1 mile northeast of the site (Ref. 1; Ref. 8). 

4.3 Sample Locations 

During the site reconnaissance and sampling operation, NC Superfund Section personnel 
sampled the nearest domestic well (SP-01-GW) (Ref. 6, p. 1; Figs. 1-2). The well is located 
on a hill 20-30 feet above the Spann Property and the adjacent floodplain. The well is cased to 
125 feet, indicating probable bedrock at that depth, and suggesting a 100-foot bedrock depth 
at the site. The well is approximately 320 feet from Mud Creek, and is downriver of the site. 
Assuming no groundwater mounding beneath the hilltop, the well's location relative to 
groundwater flow from the site is therefore across-gradient. 
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Distance 
(miles) 

0-0.25 

0.25-0.5 

0.5-1.0 

1.0-2.0 

2.0-3.0 

3.0-4.0 

Total: 

TABLE 1 
SPANN PROPERTY 

NCD 986 180 917 
GROUNDWATER POPULATION DATA 

Number of Population Community 
Houses Well 

Population 

2 5 0 

14 34 0 

80 196 0 

574 1406 488 

404 990 97 

766 1877 1122 

1840 4508 1707 

9 

Total 
Groundwater 
Population 

5 

34 

196 

1894 

1087 

2999 

6215 
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4.4 Analytical Results 

The sample, SP-01-GW, was analyzed for volatile and semi-volatile organic compounds, 
inorganic analytes, pesticides and PCBs at the State Laboratory for Public Health in Raleigh, 
NC. No volatile or semi-volatile organic compounds, pesticides or PCBs were detected 
(Appendix A). The elements barium, lead, selenium, and silver were detected in the sample, 
but none of the inorganic concentrations exceeded their present health-based benchmark values 
for drinking water (Ref. 39; Appendix A; Table 2). 

4.5 Groundwater Conclusions 

The reported onsite burial of waste and the presence of a shallow water table indicate a high 
probability of release of any buried hazardous substances to the unconfmed aquifer. Sampling 
results from the nearest well, however, do not indicate the presence of any contaminants in 
excess of health-based benchmark concentrations for drinking water. No water supply wells are 
located directly downgradient of the site. · Based on local hydrogeologic conditions and the 
sampling results, the likelihood of human exposure to any on-site contaminants appears limited. 

5.0 SURFACE WATER PATHWAY 

5.1 Hydrologic Setting 

Overland drainage from the northern and central portions of the site flows northeast across a 
mapped wetland area, discharging to Mud Creek via a shallow runoff channel. Drainage from 
the steep southern edge of the site flows to another wetland directly south of the site. This 
second wetland in tum drains east to Mud Creek via a ditch at the southeast comer of the site 
(Fig. 2). 

Mud Creek flows approximately 1.75 miles northwest from the site to French Broad River, 
which flows north toward the City of Asheville. The 15-mile surface water pathway extends 
another 13.25 miles north along the French Broad River (Fig. 1; Fig. 3). Mud Creek flows at 
a mean annual rate of 180.6 cfs and French Broad River averages 1041 cfs (Refs. 28-30). 

10 
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TABLE 2 
SITE INSPECTION 
SPANN PROPERTY 
NCO 986 180 917 

ANALYTICAL RESULTS (WATER SAMPLES) 

Designation: SP-01-GW SP-02-SW SP-03-SW SP-04-SW 
Location: Dom. Well Rugbee Rd I Site Upstream 
Medium: Groundwater Surface Water 
Date: 4/4/94 4/5/94 

VOLATILE ORGANIC COMPOUNDS (ugll) 

Acetone 3(JBI I -- - -

SEMIVOLATILE ORGANIC COMPOUNDS (ug/11 !1 I 

PESTICIDES/PCBS !1 I 

INORGANIC PARAMETERS (mg/11 

Arsenic < 0.01 < 0.01 < 0.01 < 0.01 

Barium 0.10 0.04 0.04 0.04 

Cadmium < 0.002 < 0.002 < 0.002 < 0.002 

Chromium < 0.01 < 0.01 < 0.01 < 0.01 

Lead 0.01 < 0.005 < 0.005 < 0.005 

Mercury < 0.0005 < 0.0005 < 0.0005 < 0.0005 

Selenium 0.009 0.01 0.009 0.01 

Silver < 0.05 < 0.05 < 0.05 < 0.05 

Zinc 0.10 < 0.05 < 0.05 < 0.05 

-- Parameter not detected, or below quantitation limit. 

(J) Indicates estimated value. Result may be semiquantitative. 
(B) Parameter detected in trip blank. 

1. No semi-volatile organic compounds, pesticides, or PCBs detected in samples. 

SP-05-SW Lowest 
PPE (Ditch) Benchmark 

Value (2) 

-- 3,500 

< 0.01 0.00002 

0.07 2 

< 0.002 0.005 

< 0.01 0.1 

< 0.005 0.015 

< 0.0005 0.002 

0.009 0.05 

< 0.05 0.18 

< 0.05 11 

2. Cancer Risk Screen Determination, MCL/MCLG, or Reference Dose Screen Concentration for Drinking 
water, from 1993 Superfund Chemical Data Matrix. 

3. See Appendix A for Sample Analyses. 
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For a distance of 0 to 11.9 miles downstream of the site, both Mud Creek and the French Broad 
River are class WS-IV streams. The French Broad River is class WS-IV CA from 11.9 to 13.5 
miles downstream and is class C for the remainder of the 15-mile surface water pathway (Ref. 
31, pp 17, 20, 22). Class C describes waterways protected for fish and wildlife propagation, 
secondary recreation and agriculture. WS-IV indicates water supplies, generally in a moderately 
to highly developed watershed, where point-source treated discharges of wastewater are 
regulated, and where local programs to control nonpoint source and storm sewer discharge are 
required (Ref. 31, p. i). Class WS-IV is suitable for all Class C uses. The CA modifier 
indicates that the interval is located within 0.5 linear miles of an existing or proposed water 
supply intake whose location is within the main river channel. 

The local2 year, 24 hour precipitation is 4 inches (Ref. 32). Most of the site is located within 
mapped 100-year floodplain (Ref. 43). 

I 5.2 Surface Water Targets 

I 
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The City of Asheville has proposed construction of a new municipal intake approximately 12 
miles downstream of the site, however, no surface water intakes currently exist along the 15-
mile surface water pathway downstream of the site (Ref 33). Local municipal water is supplied 
by the Hendersonville municipal water system. The Hendersonville surface water intake is 
located on the Mills River, 4.5 miles upstream of the mouth of Mud Creek (Ref. 24; Ref. 26; 
Ref. 33). Residents not served by the municipal water supply obtain drinking water from 
individual private or public wells (Ref. 20, pp. 92-93). 

Both Mud Creek and the French Broad River are fisheries. Mud Creek is fished primarily for 
catfish, while the French Broad River is angled for trophy muskellunge, smallmouth bass, 
pickerel, and nongame fish such as carp, catfish, suckers, and redbreast sunfish (Ref 34; Photo 
4). Fishing and evidence of fishing was observed on Mud Creek at the time of the 
reconnaissance (Ref. 6, pp. 3-4). 

The first probable point of entry (PPE 1), for runoff from the southern edge of the site, is 
located in the Palustrine forested wetland area bordering the site (Ref. 6, pp. 5-6; Ref. 35; Fig. 
3). At the time of the SI reconnaissance this wetland was saturated and ponded by recent heavy 
rainfall (Ref. 6, p. 6). The wetland area's mapped perimeter measures approximately 0.8 mi. 
and its area is approximately 14 acres. The wetland area drains to Mud Creek via a ditch which 
separates the site from an adjacent farm field. The ditch joins Mud Creek at the southeast 
comer of the site, also within a mapped wetland area (Ref. 6, p. 6; Fig. 2; Photos 5-6). 
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The bank of Mud Creek along the entire NE site boundary is mapped as Palustrine scrub-shrub 
wetland. The mapped perimeter and area of this wetland onsite are 0.4 mi. and approximately 
5 acres, respectively. This area drains to Mud Creek at the second probable point of entry (PPE 
2) via a shallow ditch which crosses the mapped area and empties over the creek bank. A total 
of 1.5 additional miles of wetland frontage are mapped downstream of the site on Mud Creek 
and the French Broad River (Ref. 30; Ref. 35; Fig. 3). Available.wetland maps do not cover 
the 15-mile surface water pathway at a distance greater than 12 miles downstream of the site. 

No Critical Habitats for endangered species are designated within 15 miles downstream of the 
site (Ref. 37). The NC Natural Heritage Program has listed a total of 9 rare plant and animal 
species within the 15-mile.surface water pathway, the nearest located 5.6 miles downstream of 
the site (Fig. 3). None of the species are listed as Endangered, either in NC or the US. The 
amphibians Cryptobranchus alleghaniensis (Hellbender) and Necturus maculosis (Mudpuppy) 
have been identified 5.6 miles and5.9 miles downstream of the site, respectively. The fish 
species Percina macrocephala (Longhead Darter) exists 9. 7 miles downstream, and the bird 
Vireo gilvus (Warbling Vireo) is 10.0 miles from the site. Clemmys muhlenbergii (Bog Turtle), 
Ambystoma talpoideum (Mole Salamander), and Hemidactylium scutatum (Four-toed 
Salamander) are all located 11.7 miles downstream. Sorex hoyii winnemana (Southern Pygmy 

·Shrew) has been recorded along the French Broad River at a downstream distance of 12.5 miles 
(Ref. 36). In addition, the Pisgah Wildlife Management Area is located directly west of the 
French Broad River 12 miles downstream of the site (Ref. 1). 

5.3 Sample Locations 

During the Apri14-5, 1994 SI reconnaissance, NC Superfund Section personnel collected surface 
water and sediment samples at a total of 5 locations along the surface water pathway. Samples 
SP-02-SW and SP-02-SD were located at the Rugby Road crossing, 1.2 miles downstream of 
the site, and downstream of approximately 0.4 mile of mapped wetland frontage (Fig. 1; Fig. 
3; Photo 2). Samples SP-03-SW and SP-03-SD were located in Mud Creek, adjacent to the site 
and between the 2 identified PPEs (Fig. 2; Photo 3). These samples were collected to test for 
contamination in the fishery or wetlands along Mud Creek. Samples SP-04-SW and SP-04-SD 
were collected upstream of the site on the creek to serve as background samples (Fig. 2; Photo 
4). 

SP-05-SW and SP-05-SD were collected between PPE 1 and Mud Creek, in the ditch which 
drains the wetland area south of the site (Figs. 2-3; Photos 5-6). Soil/sediment sample SP-06 
SS/SF was collected from the bottom of the dry ditch in the northern part of the site, 
approximately 20 feet upgradient of PPE 2. SP-05-SD and SP-06-SD were collected to test 
for wetland contamination at the site and to aid in attribution of any downstream contaminants 
to the site. All of the surface water and sediment samples were submitted to the NC State 
Laboratory of Public Health for analysis. 
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5.4 Analytical Results 

No semi-volatile organic compounds, pesticides, or PCBs were detected in the samples. Barium 
was detected at more than 3 times the background concentration in sediment samples SP-05-SD 
and SP-02-SD, the PPE 1 and downstream Rugby Road samples. Lead was also reported in 
these 2 sediment samples, and in on-site sample SP-06-SS/SD at its quantitation limit of 20 
mg/kg. Lead in the background sample was quantified as < 20 mg/kg. Zinc was detected in 
SP-05-SD at just over 3 times its background concentration, but was less than 3 times 
background level in the samples adjacent to the site (SP-03-SD) and downstream at Rugby Road 
(SP'-02-SD) (Table 3; Appendix A) .. 

Toluene· was detected at a concentration of 11 ug/1 in sediment sample SP-03-SD, adjacent to 
the site on Mud Creek. No toluene was detected in the other sediment/soil samples, including 
those from the 2 wetland-draining channels (SP-05-SD, SP-06-SD). Attribution of the toluene 
to the site is therefore uncertain, although groundwater seepage could potentially have 
transported subsurface contaminant from the site to the creekbed. 

Analyses of the surface water samples collected during the SI did not detect any contaminants 
at concentrations significantly elevated above background levels (Table 3; Appendix A). 

I 5.5 Surface Water Conclusions 
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No visible evidence of past disposal or incineration of GE waste was observed· at the Spann 
Property during the SI reconnaissance, however, the ground surface at the. site was largely 
obscured by the present-day scrapyard. Although PCBs may have been buried in onsite 
wetlands, no visible evidence of release was observed along the surface water pathway. 

Sediment sampling results indicate that zinc levels are elevated above background in sediment 
and soil samples (SP-05-SD and SP-06-SD) where runoff drains from wetlands adjacent to the 
site. The zinc concentration was only slightly reduced in sediment collected 1.2 miles farther 
downstream (SP-02-SD). This lack of attenuation with distance would be unexpected for point 
source discharge of contaminated sediment to a river. A~ the same time, contaminant levels in 
a closer river sediment sample (SP-03-SD) were intermediate between the other samples and the 
background sample. Significantly, all of the various metals concentrations detected in the 
samples were well within their natural ranges for soils and stream sediments (Refs. 44-45). 

No PCBs , pesticides, or semi-volatile organic compounds were detected in the surface water 
pathway of the Spann Property during the SI. Metals were not detected at the GE/Shepherd 
Farm site, so their presence at the Spann Property is probably not attributable to the disposal of 
GE waste. Although elevated metals might originate from the scrapyard, or potentially (in tlte 
case of zinc) from waste paint sludge, the metals concentrations in creek and wetland sediments 
downgradient of the Spann Property remain within their natural ranges. Attribution of metals 
to the site is therefore questionable. 
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TABLE 3 
SITE INSPECTION 
SPANN PROPERTY 
NCO 986 180 917 

ANALYTICAL RESULTS (SEDIMENT/SOIL SAMPLES) 

Designation: SP-02-SD SP-03-SD SP-04-SD SP-05-SD 
Location: Rugbee Rd Site Upstream PPE (Ditch) 
Medium: Sediment 
Date: 4/5/94 

VOLATILE ORGANIC COMPOUNDS (ug/kg) 

Toluene -- 11 -- --
. 

SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg) 

PESTICIDES/PCBS 

INORGANIC PARAMETERS (mg/kg) 

Arsenic < 1.9 < 1.9 < 1.9 < 1.9 

Barium 63 41 20 70 

Cadmium < 10 < 10 < 10 < 10 

Chromium < 10 < 10 < 10 < 10 

Lead 20 < 20 < 20 20 

Mercury < 0.09 < 0.09 < 0.09 < 0.09 

Selenium < 1 < 1 < 1 < 1 

Silver < 10 < 10 < 10 < 10 

Zinc 47 31 16 53 

-- Parameter not detected, or below quantitation limit. 

1 • No semi-volatile organic compounds, pesticides, or PCBs detected in samples. 
2. No applicable benchmark values for sediment. 
3. See Appendix A for Sample Analyses. 

SP-06-SS/SF 
Overland 

Soil 

--

< 1.9 

55 

< 10 

< 10 

20 

< 0.09 

< 1 

< 10 

49 
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The low concentration of toluene detected in a Mud Creek sediment sample adjacent to the site 
may be attributable to groundwater seepage from the site, however, no other evidence of toluene 
was detected in surface water, sediment or soil downgradient and downstream of the site. Based 
on the SI sampling results, no significant contaminant release attributable to the site is believed 
to have occurred to the surface water pathway . 

6.0 SOIL EXPOSURE AND AIR PATHWAYS 

6.1 Physical Condition 

The approximately 5-acre junkyard area within the site is covered with automobile debris, 
construction debris and wastes, with some bare soil exposed along vehicle routes and between 
junk piles. The remainder of the site is vegetated with grass, weeds, shrubs and trees. The 
property is partially fenced with a locked gate to prevent access from Route 25, but can be 
entered on foot from the direction of Mud Creek. 

6.2 Soil and Air Targets 

Three residents currently live on the property, within the fence. Three employees typically work 
at the site (Ref. 7). Fletcher Academy, located approximately one mile northeast of the site, is 
the nearest school, with approximately 400 students and faculty (Ref. 8; Ref. 26). The nearest 
day care facilities are located in Fletcher, Mountain Home, and Naples, NC. All are believed 
to be located more than 0.25 mile from the site (Ref. 46). Ten residences were identified within 
0.25 mile of the site (Ref. 14). The total population within a 4-mile radius of the site is 
estimated at 19,997 (Ref. 38). 

Approximately 95 acres of mapped or potential wetland area are located within a 0.5 mile 
radius. An approximately 5-acre portion of this total area is mapped within the site boundaries 
(Ref. 3; Ref. 35). ·No critical habitats for endangered species are designated within 4 miles of 
the site (Ref. 37). Two sensitive environments are located within a 4-mile radius of the site: 
Cryptobranchus allenganiensus (Hellbender) is located 2.5 miles from the site and the plant 
species Synosma suaveolens (Sweet Indian plantain) grows in bottomlands located 2.25 miles 
from the site (Ref. 36; Fig. 3). 

6.3 Sample Locations 

One soil sample, SP-06-SF, was collected from the bottom of the dry, shallow runoff channel 
which drains the northern portion of the site (Ref. 6, p. 6). The sample was located 
approximately 20 feet upgradient of PPE 2, where the channel empties over the bank of Mud 
Creek (Fig. 2; Photos 7-8). 

No formal air sampling was conducted onsite during the SI reconnaissance, however, an OVA 
flame ionization detector was used onsite to monitor the air for elevated volatile organic 
compounds. 
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No volatile or semi-volatile organic compounds, pesticides, or PCBs were detected in the runoff 
channel soil sample. Metals detected in the sample included zinc, and lead. The concentrations 
of these analytes were similar to those detected in SP-05-SD, the sediment sample collected from 
the ditch that drains the wetland south of the site (Table 3). Both samples had zinc 
concentrations more than 3 times greater than the upstream sediment sample (SP-04-SD) 
(Sections 5.3 - 5.4). The upstream lead concentration was below the quantitation limit of 20 
mg/kg., and lead concentrations in SP-05-SD and SP-06-SF were both at the detection limit 
(Appendix A). . The concentrations of barium and zinc detected in the soil sample were less 
than 0.1 percent of their respective benchmark levels for human soil exposure. No such 
benchmark currently exists for lead (Ref. 39). 

Air monitoring conducted during the SI reconnaissance detected no elevated volatile organic 
compounds. No unusual odors, blowing dust, or exposed wastes (other than the solid waste 
listed in Section 2.2) were observed onsite (Ref. 6, p. 4). 

I 6.5 Soil Exposure and Air Pathway Conclusions 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Barium, zinc and possibly lead were detected in onsite soil but do not pose a significant health 
threat. Metals were not detected in the PCB source at the GE Shepherd Farm Site, and may not 
be attributable to GE waste disposal at the Spann Property (Ref. 11, p. 6). Metals (particularly 
lead and zinc) could originate from the automobile scrapyard or from waste paint sludge dumped 
at the property. However, the metals concentrations in soil and those detected in the surface 
water pathway all fall within natural·ranges (See Section 5.5) (Ref. 4445). Based on surface 
conditions observed at the site and on the limited soil sampling conducted during the SI, the 
threat of human exposure to suspected PCBs or waste solvents at the site appears to be limited. 

7.0 SUMMARY AND CONCLUSIONS 

During the late 1960s, the Spann Property was used to dispose of an unknown quantity of 
industrial waste from General Electric Company. GE disposal records and interviews with the 
disposal contractor indicate that past disposal practices may have included the on-site destruction 
of electrical components containing PCBs, as well as possible disposal of toluene and chlorinated 
solvents. At the GE/Shepherd Farm site, previously used by the same contractor, sampling has 
revealed onsite PCB contamination of soil and offsite contamination of groundwater by solvents 
and of stream sediment by solvents and PCBs. The Spann Property was therefore investigated 
to see if PCB and solvent contamination was present there. 
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Wastes were reportedly hauled to the Spann Property on a regular basis, then burned and/or 
buried at unspecified locations on a knoll and adjacent floodplain. The knoll has since been 
covered by an automobile scrapyard, and much of the ground surface there is not readily 
accessible for visual examination or sampling. The exact location of GE waste disposal could 
not be identified during the NC Superfund Section's P A and SI reconnaissances, or by consulting 
with the contracto.r. 

The main potential hazards posed by the site are groundwater contamination by toluene and 
chlorinated solvents, and surface water pathway contamination by solvents and PCBs . 

· Groundwater wells still supply a large portion of the study area with drinking water. No surface 
drinking water intakes are reported.at present within 15 miles downstream of the site, however, 
the entire 15-mile pathway supports fisheries, and mapped wetlands are present both on site and 
downstream. A family of 3lives at the site, and 3 people work part-time at the scrapyard. The 
nearest offsite residence is over 200 feet away. The site is partially fenced but is accessible 
from the direction of Mud Creek. 

No semi-volatile organic compounds, pesticides, or PCBs were detected in samples collected 
during the Spann Property SI. Zinc was detected at elevated concentrations in a sediment 
sample from a mapped wetland south of the site. Barium and zinc were also detected in soil 
from a dry runoff channel in a mapped wetland area draining the northern part of the site. 
Barium was also present in a sediment sample collected, 1.2 miles downstream of the site. 
Lead was detected in the above samples at or below its 20 mg/1 quantitation limit. 

No inorganic contaminants were detected in samples colleeted at the GE/Shepherd Farm site, 
and the metals detected in the Spann Property samples were present at concentrations common 
in natural soils and sediment. The analytes detected at the Spann Property therefore may not 
be attributable to the site. Sampling and onsite observations to date do not indicate release of 
PCBs or solvents at the site, which was used for a much shorter time period (2-3 tears) than the 
contaminated GFJ Shepherd Farm site. Based on the· above results and findings, the NC 
Superfund Section does not recommend the Spann Property for additional remedial action under 
CERCLA. 
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1. Looking south toward automobile scrapyard, located on and 
around knoll on south half of Spann Property. 

2 0 Collection of surface water sample SP-02-SW, 
where Rugby Road crosses Mud Creek. 

e 



3 0 Collection of sediment sample SP-03-SD, adjacent to Spann 
Property on Mud Creek. 

4. Evidence of fishing on Mud creek - note chair and forked 
stick support. Upstream (background) sample location 

SP-04 visible at left-center. 
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J 5. 

I 

Collection of sediment sample SP-05-SD, where wetland south 
of site drains into Mud creek (background) via ditch. 

6. Wetland area south of Spann Property, 
viewed from us Route 25. 



,, 

7. Mapped on-site wetland area, west of Mud creek and northeast 
of automobile scrapyard . 

8. Collection of soil/sediment sample SP-06-SS/SF, in overland 
drainage path from mapped on-site wetland. 
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N.C. Department of Environment, 
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Sol.id Waste Managemc;nt Division 
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__ tetrachloroethylene --
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-- -- __ 2,4,6-trichlorophenol 

-- -- __ vinyl chloride 
endrin --
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~"' ...... '""'"'c·~ ~ I ww•- 4\...,..•••• 

r.o. Boa 2SOC7, 306 N. W"u...inJion Sua:l 
Rakip, Nonh Carolina 27611 

. Site Number fJ Gt> '1 i 6 I t:0 1 11 
rc,t/ s· Fidd Sample Numbc:r ____ b __________ _ 

I· : N~me or Site .s r .. ,.., rJ p 1-'0,. E,.:; 'I 

I Colleclcd Br ..s F f ",.y..;;,..f"' -.:. "" ro" Date CoUec:ted 

~Superfund 

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

.... Agency: Hazardous Waste _Solid Waste 

: Sample 'tYPe l 
... 

Environmental ~onc:entrate Comments 

·x Ground water (1) _Solid(~ b I t..t.-1C.:.I\~V 

_ Surface water (2) _Liquid (6) D OME..CII c.. w .a..t-e' I"-' 

_Soil (3) _Sludge (7) .S ~{t{H.,'t f.IJ8A-

lo "'' rJ t£:, "'G W6ri"\:~ _Other (4)· _Other (8) 
..s P-ol-(; w 

· Organic Chemistry Inorganic Chemistry 

Parameter JWults(m&/1) Paramdrr Raults(m&/1) (...,'Jrl' 
_P&T:GC/MS ~ Arsenic <. l>. a£ 

Acid:B fN Ext. X Barium 0- •0 
MTBE )( Cadmium < (2, Oc:? S6 -- _Chloride . 

<o~o ( - .2L Chromium 

-- _Copper 

- Fluoride -- Iron 
Twd - ~-a co 

- _Manganese 

- ..!_Merc:wy ~0-CQQ~ 

- Nitrate 
7 Selenium o. ooq_ 
.2L Silver .Lo ... o5 

Radiochemistry Sulfates v Zinc 0- \Q 
Parameter Results (PCl/1) _pH 
_:_ Gross Alpha __ Conductivity 

··- Gross Beta TDS - TOC --Microbiology --Parameter Results (Col/lOOml) -- -- -
Dale Received Reported by 

D:.te Extracted Date Rc:nrte!PR 0057 4. B 94 
Dale Analy.a:d Lab Number 
I> liS 31\11 (Revised 2/91) 

TCLP Compounds 
. 

Jnorpnlc Compounds ·· Results(m&/1) 
Arsenic: - Barium - Cadmium - Chromium - Lead 

-Mercury 
-Selenium - Silver ---- .. -
-
Orpnlc Compounds · Results(ma/1) 

benzene - carbon tetrachloride - chlordane - chlorobenzcnc · - chloroform - o-acsol - m-acsol 
- p-acsol - acsol = 1,4-dichlorobenzcne 
_ 1,2-dichloroc:thanc 
·- 1,1-clichloroc:thylenc 
_ 2,4-dinitrotoluenc 
_ heptachlor 

bcxachlorobenzenc - bcxachlorobutadiene - hexachloroethane = methyl ethyl ketone 
nitrobenzene = pentachlorophenol 

_pyridine 
_ tetrachloroethylene 
_ trichloroethylene 
_ 2,4,5-trichlorophenol 
_ 2,4,6-trichloropbenol 
_ vinyl chloride 

cndrin - lindane = methoxychlor 
toxaphene 

_2,4-D 
_ 2,4,5-TP (Silvcx) 

-

; 



I 
I 
-I 
I 
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)':.C. Depanmcnt ol Elwitoomcnt. 
· lkallh, & Satural Resources 
Solid Waste Mana&em::nt Division 

SAMPLE ANALYSIS REQUEST State ubora101y ol P11blic Hcahh 
P.O. Box 280C7, 306 N. Walmin~ton Street 

Ralei&tt, Nonh Carolina 27611 

·.Site Number f'l W q i 6 18'0 CJ 11 

Name of Site ..S r ~ tl rJ P MlfE,_;'/ 

Field Sample Number __ J_S"_1_'2..-_0_~------

Site Location He#Jl>&l'-ottJ..J VII.(.£"' ~ C. 

. CollectedBy.SF f,,.,y..,a,._(,_, '1:::orlriiD# DateCollected TlDle 08-"to ---- ·--~========~~======~ 
. Agency: _Hazardous Waste _Solid Waste Lsuperfund 

1 Sample 'I)'pe 
Environmental Concentrate Comments 

_ Ground water (1) . _Solid (5) S P- 0 1--.S vJ 

~ Surface water (2) __ Liquid (o{ ,.., .. v t:-~~tt<- &¥1 f'-"ll ~ ~ 

_Soil (3) _Sludge (7) ( 13EL-ovJ VIETr..~t~DJ 

_Other (4)· _Other (8) ----------

Organic Chemistry 

Radiochemistry 

Parameter Results (PCI/1) 
__ ·; Gross Alpha·------

Gross Beta 

Microbiology 

Parameter Results (Col/lOOml) 

Inorganic Chemistry 

Parameter 
Arsenic - Barium -- Cadmium --

-- Chloride . 

R.esults(mg/1) (mg/kg) 

__ Chromium 
__ Copper 

Fluoride 
__ Iron 

Lead 
__ Manganese 
__ Mercury 

Nitrate -- Selenium -- Silver --
Sulfates 
Zinc --

_pH 
__ Conductivity ------

TDS --TOC 

TCLP Compounds 

Inorganic: Compounds 
Arsenic - Barium - Cadmium -_Chromium 
Lead 

-Mercury 
-Selenium - Silver 

. Results (mg/1) 

--------------------------___ ......;... __________ _ 
-----------------------
Organic: Compounds 

benzene - carbon tetrachloride 

R.esults(mg/1) 

-- -----------chlordane - c:hlorobenzcne - chloroform · - o-cresol 
m-cresol 

- p-cresol 
- aesol -__ 1,4-dichlorobenzcne 

1,2-dichloroetbane -------
-- 1.,1-dichloroethylene 
- 2,4-dinitrotoluene -------
- heptachlor 

hexachlorobenzcne 
hexachlorobutadiene 

- hcxachJorocthanc --------
- methyl ethyl ketone 
-nitrobenzene -------
- pentachlorophenol 

pyridine 
tetrachloroethylene 

- trichloroethylene 
- 2,4.5-trichlorophenol 
- 2,4,6-trichlorophenol -------
- vinyl chloride 

'----------------------...L.:_:_:_ _______________ ~ _-__ endrin 
lindane 

-methoxychlor Date Received J.f-1- Cf'f V~ 
~f 9-Y-9¥1/I!.BD 
D:~le Extractctl.BNA 4-B..q<.tSA, WG 

8PA ~l'tZ 
Date AnalyLcd f'-d..f~9-3-9? 
DIIS Jl'Jl (Revised 2/Yl) "1ff' 

Reported by ________ _ 

Date Reported. _______ _ 

Lab Number __ 9____;4;..;;;1:;.;0=2:;..;;4~--

-- toxaphene 
2,4-D = 2,4,5-TP (Silvex) 
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I 
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N.C. Dcpanmcnt ol Ea¥iroamcac, 
lkalth., Ill. Natural R.csourtU 

Solid Wutc Mana~ment Divilioa 

SAMPLE ANALYSIS REQUEST State Ubora&ary ol Public Health 
. P.O. Box 2S047. 306 N. W"uminpon Slrcct 

Ralcip. North Carolina 27611 

. Site Number N W q t 6 I H'O Cf 11 Field Sample Number I ' '6 ~ 
----~---------------------

Name of Site .S r '- "' rJ P ~ f' c,.:; '/ .Site :Location HS",Jl>e,...rcJ.,., vr~ tJ C.. · 

Date Collected. L{ /~l ~'{ Tunc 08'40 

Agency: _Hazardous Waste Solid Waste )<. Superfund TCLP Compounds - -
Sample~e lnorpnlc Compounds Results(mg/1) 

Environmental ~oncentrate Comments Arsenic - Barium 
_Ground water (1) Sp - O'L-SvJ - Cadmium _Solid (S) -
~ Surface water (2) -Liquid (6) (1"'\'-117 '1-r ,.e.., If~ ~~ 

Chromium 
c,..e-a-<- - Lead 

Mercury 
_Soil (3) _Sludge (7) -Selenium --Silver -_Other (4)· _Other (8) -

-
-·organic Chemistry Inorganic Chemistry -

Parameter Results (mi/1) Parameter R.esult.s(mg/l)(•as- Orpnlc Compounds Results (mg/1) 
_P&T:GC/MS ~ Arsenic < o.o I benzene 
_ Acid:BfN Ext. -)( Barium o.o';l carbon tetrachloride 

MTBE X Cadmium -<o.ao:;?. chlordane - --)( edoridc-. - chlorobenzene --- ,c. Chromium < o~ or chloroform - -
- _Copper o-cresol -
- Fluoride m·cresol - =p.cresol - - Iron 

- ..2i.,Lead < o~~o£.. cresol 

- _Manganese = 1,4-dichlorobenzenc 

- 2!.._Mcrcury -<..o.oo0 s __ 1,2-dichloroethanc 

- Nitrate _1,1-dichloroethylcnc 
)I( Selenium a~ o l o _ 2,4-dinitrotoluenc 
)( Silver ~a .. cS __ heptachlor -Radiochemistry Sulfates bexachlorobenzenc - -)C. Zinc L... o. oS hcxachlorobutadienc -Parameter R~ults (PCI/1) hexachloroethane _pH 

_ Gross Alpha _ Conductivity = methyl ethyl ketone 
Gross Beta TDS nitrobenzene - -- = pentachl.orophenol TOC -- _pyridine 

Microbiology - ~ tetrachloroethylene 

- trichloroethylene 
Parameter Results (ColflOOml) 2,4,5-trichlorophcnol - __ 2,4,6-trichlorophcnol - - vinyl chloride - - endrin -- lindane 
Date Received Reported by ~ methoxychlor 

· toxaphene 
D:~tc Extracted oatoB~1~ ~PR _2,4-D 

B 94 _ 2,4,5-TP (Silvex) 
Date Analy.a:d Lab Number 
DIIS 31!11 (Revised 2/91) --

I 
: 
: 



I 
t-:.C. Ocpanmc:nt ol Ezwi.rooment, 

llcalth, & Natural R.c:sourccs 
Solid Waste Mana~:emcnl Division 

SAMPLE ANALYSIS REQUEST .SUt.c Laborawry 01 ruouc nu11n 
P.O. Box 28047, 306 N. WilminJton Street 

Ralcip, Nonh Carolina 27611 

. Site Number f'l C..V <1 t b l E:O ~ 11 Field Sample Number __ / s-__ 1_· _"2-_r _______ _ 
I . Name or Site s r ~ ,.J ,J (> ~fE,.:;y 

. Collected By SF f fi.,..Y-2,.. ( 11 -c.rr' ID# Date Collected L.( / .r /7'-1 Tl.Dle ·I ---- ---------- ------
. Agency: _Hazardous Waste Solid Waste Lsuperfund TCLP Compounds 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--
. Sample _Type 

Environmental ~oncentrate Comments 

_Ground water (1). _Solid (5). ~ f -o3 -svJ 

~ Surface water (2) _Liquid (6) c~ k0. C.~'-&~ \A (' ..Jl "'€ lr -. 

_Soil (3) _Sludge (7) of- 11-'1\:""""l..£-) 

_Other (4)· _Other (8) 

Organic Chemistry Inorganic Chemistry 

Parameter Results(mg/1) Parameter · Results(mg/l)(mgfkg) 
_·_ P&T:GC/MS Arsenic --L Acid:B/N Ext. Barium --

MTBE ft Cadmium 
""){ f.lqneli:£ ~ce . --

Chloride 
=eeej- ·--<t:J. ddt?/ Chromium --6/t.f//,N <o. t:~PI?/ __ Copper 
=~,..NdMI£ <P.d#t:?.Z.. Fluoride --~"¢'~R- <&~.pP/ Iron --__ M)(1f2H&I£ <O.t:U? ::Z. Lead --
--~~e <o.,.t:?t:?e?.:l... __ Manganese 

__ Mercury __ "- ;.;?,.e ~e?-o&N?/ 
~Aab~<?~r="O· 4 PP/ Nitrate --

Selenium --
Silver --Radiochemistry -- Sulfates 
Zinc --Pant meter Results (PCI/1) pH 

__ ._·,Gross Alpha __ Conductivity 

-- Cross Beta TDS ,,. .. ; --
TOC -- ,, ' ... ~ --Microbiology . 

-- ( 

--Parameter Results (Col/lOOm!) ---- --
-- --

Date Received Lf-1-CfVl(h Reported by 
P e-sr~R'./1.{ ~-'l.- 'l. ¥ 11_ e. AJJ 

D:.tte Extn1ctcd BNA 4-8-g..c.l SA-W& Date Reported 
/JIJIJ P~¥/49 I 

Dulc AnalyLcd £!1,~'1-Y-fY Lab Number 941027 
Dl IS 3J'JI (Rc:,-iscd 2/Yl) 1/P 

Inorganic Compound! · . Results (mg/1) 
Arsenic -- Barium - Cadmium -- Chromium - Lead 
Mercury 

--Selenium - Silver -----
-
Organic Compound! Results(mg/1). 

benzene -- carbon tetrachloride -- chlordane -- chlorobenzene -- chloroform -- o-crcsol -- m-cresol = p-cresol 
cresol 

, = 1,4-dichlorobenzene 
__ 1,2-dichloroethane 

1,1-dichloroethylene 
2,4-dinitrotoluene 

__ heptachlor 

hexachlorobenzene --
hexachlorobutadiene --
hexachloroethane = methyl. ethyl ketone 
nitrobenzene 

-- pentachlorophenol 
-~pyridine 

. 
__ tetrachloroethylene 
_._. _. trichloroethylene 
__ 2,4,5-trichlorophenol 
__ 2,4,6-trichlorophenol 
__ vinyl chloride 

endrin -- lindane = methoxychlor 
__ toxaphene 

2,4-D --
2,4,5-TP (Silvex) 

--

: 

; 



I 
N.C. Dcpanmcnt o( E-iroameJlt, 

llc.alth, 41. Natunl Raoun:cs 
Solid Wutc Maj\a&emcnt Divisioa 

SAMPLE ANALYSIS REQUEST Su~ Labon&ory ot J'ubuc Hcallh 
P.O. Box 28047, 306 N. Wilmin"on Street 

J 'b I f R.lllci~. Nonh Carolina 27611 

.. Site Number ~ W '1 t b I 8'0 ~ 11 Jbt' 6 21 
Field Sample Number ___ ""'------------

I Name of Site .s r ~ tl r.l p ~fc,:j"'l 

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

Collected By ..S F f" ,.y-G,_ ( ,_., -c,,..Jrl ID# Date Collected 

. Agency: Hazardous Waste Solid Waste ~Superfund 

·. Sample Type 
Environmental ~oncentrate Comments 

__ Ground water (1) _Solid (5) ~~-03"-..(W 

~ Surface water (2) -Liquid (6) C:.. ... t) c;. ,...(. c...t f..rT"~"" In 

_Soil (3) _ Sludge (7) · 0~ fl~ ""2-r') 

_Other (4)· _Other (8) 

Organic Chemistry Inorganic Chemistry 

Parameter Results(mg/1) Parameter JWults(mg/I)'Jlio lhl) 
_P&T:GC/MS 'Y-. Arsenic <aeol 
_ Acid:B/N Ext. L Barium o.o"-1 

MTBE .)( Cadmium < Q ... OOJ>.., --
X G&:leride --
:)C. Chromium <O~or --

-- __ Copper 
Fluoride -- -- Iron -- --- 2i... Lead < 0,<20;f" 

-- _Manganese 

-- ~Mercury L..o .c:os;;a 
Nitrate --

)( Selenium 0, ac)1 --
)( Silver L-o.os --Radiochemistry Sulfates --.)(. Zinc ~o.os 

Parameter Results (PCI/1) _pH 
__ Gross Alpha _ Conductivity 

Gross Beta TDS -- --TOC ---Microbiology --
--Par.tmelt:r Results (ColflOOml) --- --

-- --

Date Received Reported by 

D:Jte Extracted Date Reported 

Dale AnalyLcd 
005716 APR 

Lab Number 
894 

Ill IS 3l'Jl (Revised 2/Yi) 

Tune OC13o 

TCLP Compounds 

Inorganic Compounds Results (mg/1) 
Arsenic - Barium - Cadmium - Chromium -- Lead 
Mercury 

--Selenium - Silver --
-
- .. -- ' --

• 
Orpnlc Compounds Results (mg/1) 

benzene - carbon tetrachloride -- chlordane -- chlorobenzene - chloroform --. o-acsol - m-crcsol = p-crcsol 
cresol --_ 1,4-dichlorobenzene 

_ 1,2-dichloroethane 
1,1-dichloroethylene 

_ 2,4-dinitrotoluene 
heptachlor 
bex.achlorobenzene -- hex.achlorobutadiene -- hexachloroethane 

-- methyl ethyl ketone 
- nitrobenzene = pentachlorophenol 
__ pyridine 
__ tetrachloroethylene 
__ trichloroethylene 
__ 2,4,5-trichlorophenol 
__ 2,4,6-trichlorophenol 
__ vinyl chloride 

endrin -- lindane 
___:_ methoxychlor 
__ toxaphene 

2,4-D --__ 2,4,5-TP (Silvex) 

--

I 

! 

' ' 
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N.C. Department of Environment, 
Jlcallh, &. Natural Resources 

Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State Labontory of Public Health 
P.O. Box 28047, 306 N. Wilmington Street 

Raleigh, North Carolina 27611 

· Site Number f'l W q t 6 f frO C} 11 1 be {S 13::? E§ 3 I I 9 q· Fie d Sample Num r ___________________________ ....:, 
-~~--------------------------

Name of Site .S r "- t-3 rJ 'P ~fE,:;y · I .1 .._ - .J VI~ ~' ' Site Location n t: /J b cf\4 tJ ,- '-

Collected By S P f ,.,·1"'1'-21- ( h co rl ('I ID# Date Collected 4 / ...!7 Cf L{ Time ------- ·------------------ ------------
Agency: _____ Pazardous Waste Solid Waste Lsuperfund TCLP Compounds ------

Sample 1)rpe Inorganic Compounds Results (mg/1) 
Environmental Concentrate Comments Arsenic --- Barium .. 

___ Ground water (1) ..SP- Ol{-.SW ---
_Solid (5) Cadmium --

(~"-f? c~ Chromium 
~ Surface water (2) 

---_Liquid (6) . Lead -
CA p ('f ,_;;:It"...., "t=: -c't~ Mercury 

_Soil (3) _Sludge (1) --- Selenium -- Silver --_Other (4)· _Other (8) --
--
--

Organic Chemistry Inorganic Chemistry --
Parameter Results(mg/1) Parameter Results(mg/1) (mg/kg) Organic Compounds Results(mg/1) 
)( P&T:GC/MS Arsenic benzene -- --Acid:B /N Ext. Barium carbon tetrachloride -- --MTBE Cadmium. chlordane --- --- --Chloride chlorobenzene -- -- --Chromium chloroform --- --- --
-- __ Copper a-cresol --

Fluoride m-cresol -- -- = p-cresol --- Iron -- Lead cresol -- -- --
--- ___ Manganese -- 1,4-dichlorobenzene 

-- __ Mercury· 1,2-dichloroethane 

-- Nitrate = 1,1-dichloroethylene --- Selenium 2,4-dinitrotoluene --- = heptachlor Silver --
Radiochemistry Sulfates hexachlorobenzene --- --··-- Zinc hexachlorobutadiene --- --Par.tmeler Results (PCI/1) _pH hexachloroethane 

__ Gross Alpha ___ Conductivity = methyl ethyl ketone 
Gross Beta TDS nitrobenzene -- -- = pentachlorophenol TOC --

-- __ pyridine 
Microbiology -- __ tetrachloroethylene 

-- __ trichloroethylene 
Parameter Results (Col/100ml) __ 2,4,5-trichlorophenol --
- --- __ 2,4,6-trichlorophenol 

-- -- __ vinyl chloride 
endrin --
lindane 

If.-'1-t!Cf_ Date Received uhReportcd ~y --
-- methoxychlor 
__ toxaphene 

Dale Extracted Dale Reported 2,4-D 

Dale Analy1.cd_ Lf- ~J-9L/-ZJUTLab Number 9L\1034 
= 2,4,5-TP (Silvcx) 

1>1 IS 31'Jl (Rc,iscd 2/YI) --



KC Dcpanmcnt ol EnW-oomcnt, 
llc.alth, & ~alural Resources P.O. Boll: 280o47, 306 N. Wilmin"on Str~cl 

Solid Waste Mana1cmcnt Division Ralci&tl, North Carolina 27611 

I . Site Number__;."fJ_W __ c:;_t_E,_t_F:D __ ~_n _____ Field Sample Number __ r_..J __ ?_.3_r-________ _ 

I. 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Name of Site .S r ~ rl r.l 'PM f' E ,_; "/ 

Collected By SF f "',.y_.e,... ( 11 e:,rr' ID# Date Collected L{ /.!"" /7'1 Tune 
------- ------------------ ------------

1200 

. Agency: _Hazardous Waste Solid Waste ~Superfund TCLP ·Compounds 

Sample 'J)'pe Inorganic Compouncb • 

0 

Results (mg/1) 
Environmental Concentrate Comments Arsenic ---

.t ,a -ott -..rw Barium 
_ Ground water (1) --- Cadmium _Solid (5) --- Chromium 
~Surface water (2) r '-"' G-~~--t"""EY- tA P.!"i~lri"'\ --- Lead Liquid (6) 

.s·nc) Mercury 
_._Soil (3) _Sludge (1} "F --- Selenium --- Silver ---_Other (4) 0 _Other (8) ---

--
---Organic Chemistry Inorganic Chemistry --

Parameter Results(mg/1) Parameter Results (mg/1) (mg/kg) Organic Compouncb Results(mg/1) 
_

0 

_ P&T:GC/MS Arsenic benzene -- --L Acid:B/N Ext. Barium carbon tetrachloride --- ---
MTBE /r Cadmium chlordane y t:lm'\eii:£ r-ca -- -- chlorobenz.ene Chloride 0 

=Pee~ -- --
~.&11717/ Chromium chloroform 

_Ei.Jd~~il -- ---
-<~117171:?/ __ Copper o-cresol ---_ b/ILJ'A&'~ <o,.p&?&?..;:{. F1uoride m·cresol -- = p-cresol ~£ZH-:q/.M;I'! <.o, e?e?/ Iron --

~~~£<g. 17&?.:2. Lead cresol -- -- l,~dichlorobenzene =&A?.~e- <17·t?uo,:z_ __ Manganese --
~<'e~,t?PI?/ __ Mercury 1,2·dichloroethane 
7£..ex'Af:b/fo&~-<e?, Ot:?t?/ Nitrate = l,l·dichloroethylene --- Selenium 2,~dinitrotoluene -- = heptachlor Silver --Radiochemistry Sulfates hexachlorobenzene --- --.. Zinc hexachlorobutadicne 
Parameter -pH -- hexachloroethane Results (PCI/1) 
__ Gross Alpha __ Conductivity -- methyl ethyl ketone 

Gross Beta TDS -- nitrobenzene -- -- = pentachlorophenol TOC --
-- __ pyridine 

Mic~obiology -- __ tetrachloroethylene 

-- __ trichloroethylene 
Parameter Results (Col/lOOm!) ___ 2,4,5-trichlorophenol -- 2,4,6-trichlorophcnol -- -- = vinyl chloride -- -- endrin -- lindane 
Date Received L(= 1-9lf /lh Reported by = methoxychlor 

l!e-tt:~·flebJ: q-? -'1¥-1/e,iiJ __ toxaphene 
D:Jte Extracted .BtJA:<.J -8-(}L!SA.W"~ Date Reported · -- 2,4-D 

/1Ait1 ~J1<V~ 941035 __ 2,4,5-TP (Silvcx) 
Date AnalyLcd ¢-1!-9'1 '1-!/-f'-/ Lab Numbe: 
DIIS 31'11 (R::viscd 2/YI}iJd fr' --

. 



I
N.C Dcpanmcnt oC E-i.roamcllt. 

ll.ollh. &. Natural IY:sourccc 
Solid Waste 1'-bna,c.mcnt Divisioa 

SAMPLE ANALYSIS REQUEST ~LC. L.AO\Ja~ """ ~ .. ..,,...,. • •-··•• 

1".0. Box 2:8047, 306 N. Wilmin"on Street 
IUIIci~. Nonh Carolina 27611 

ii 'j Jl:,ti.J Field Sample Number. _______________ _ I Site ~umber N GD '1 t {, I g-o ~ 11 

Name of Site .S r .._ ~ ,J 'f ~ r E .:i "/ Site Location k? ~'~ b fE,...,r v,J VI~ ~ (. . 

I ~llected By S F f "'1'1"..2,_ ( 11 -c.r'rl ID# ___ Date Collected. __ Lf_/_.JJ_1_cr_q ___ Tune __ ! ~_o_o __ 

I Agency: Hazardous Waste Solid Waste Lsuperfund 

Sample T.YPe ' . 

I Environmental ~oncentrate Comments 

_Ground water {1) _Solid (5) J" f'-D '1 -s vJ 

I ~ Surface water (2) _Uquid (6) 0-L4P t-.ve&'- ~f"&TN''~~'.., 

oF .s•n:j Soil (3) _Sludge (7) 

I =Other (4)· _Other (8) 

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

Organic Chemistry 

Parameter Result_, (mg/1) 
_P&T:GC/MS 
·-Acid:B/N Ext. 

MTBE --
--
--
--
--
--
--
--
-
.--

Radiochemistry 

Parameter Results (PCI/1) 
_ Gross Alpha 

Gross Beta --

Microbiology 

Par.1meter Results (Col/lOOm!) 

--
-

Date Received 

Date Extracted 

Dale AnalyLcd 
DIIS 31~1 (ltc:visc:d 2/'Jl) 

Inorganic Chemistry 

Parameter JWults(mg/1)~1 'hg) 
~ Arsenic <:.o.ot 

_c_ Barium D. 0 Jj 
X Cadmium <o .. oo-a 
>C Cftlo1ide 

L Chromiw:n <o~o I 
__ Copper 

Fluoride -- Iron -- < o,oas-..2i_ Lead 
__ Manganese 

~Mercury 40-0QQ5 
Nitrate 

)( Selenium f).O[ Q 
~ Silver .L...o ~o '=:I --

Sulfates --
~·Zinc L.. o.cs 
_pH 
__ Conductivity 

TDS -- TOC --
--
--
--
--
--
--

Reported by 

Date Re,gor~cd APR 
. 00.J7 .1.8 894 

Lab Number 

TCLP Compounds 

Inorganic Compounds Results (mg/l) 
Arsenic - Barium . -- Cadmium - Chromium -- Lead 
Mercury 

-Selenium -- Silver --
-
-
--
--
Organic· Compounds R.esults(mg/1) 

benzene -- carbon tetrachloride -- chlordane - chlorobenz.ene -- chloroform -- o-cresol -- m-cresol 
-- p-cresol 

cresol --__ 1,4-dichlorobenzene 
_ 1,2-dichloroethane · 
__ 1,1-dichloroethylene 
_ 2,4-dinitrotoluene 

heptachlor 
hexachlorobenz.ene - hexachlorobutadiene -- hexachloroethane 

- methyl ethyl ketone 
-- nitrobenzene = pentachlorophenol 
__ pyridine 

__ tetrachloroethylene 
_ trichloroethylene 
__ 2,4,5-trichlorophenol 
__ 2,4,6-trichlorophc:ool 
__ vinyl chloride 

cndrin --
lindane = methoxychlor 

__ .toxaphene 
2,4-D --
2,4,5-TP (Silvcx) 

--

i 



N.C. Department of Environment, 

I . J[calth, & 'Na;unl Resources 
Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State Laborato:ry of Public Health 
· P.O. Box 28047, 306 N. Wilmington Street 

Raleigh, North Carolina 27611 

I .-Site Number-=..N_W __ <1.;..t_~ __ c g-o __ ~_n ____ _ I ~}S I"'L~· .. ·-·· .. £il'llji;-·Q Field Sample Number. _ ___;. _____________ _;, 

Name of Site .S r ,_. rl r-l 'P JVO r E ,.:r '/ 

I Collected By .S F f "'M"-2,.. ( h -c.r'rl ID# ___ Date CoUected. __ ._LI_I._T_I_cr_¥ ___ Time l L- 0J 

I 
Agency: _Hazardous Waste Solid Waste .·~Superfund TCLP Compounds 

Sample Type Inorganic Compounds Results (mg/1) 

I 
Environmental Concentrate Comments Arsenic --

.s p- o.r--.s w · Barium 
__ Ground water (1) _.Solid (5) -- Cadmium -- Chromium 

I ~ Surface water (2) _Liquid (6) (.s £ Pfl-1\-• r-J4-t.~ 'D•TGhj -- Lead 
-- -- Mercury 

Soil (3) _Sludge (7) --Selenium 

I 
-- . -- Silver 
_Other (4)· _Other (8) 

--
--
--

I --
Organic Chemistry Inorganic Chemistry --

I 
Parameter Results(mg/1) Parameter Results (mg/1) (mg/kg) Organic Compounds Results(mg/1) 
.~ P&T:GC/MS ArSenic benzene -- --Acid:B/N Ext. Barium carbon tetrachloride 
-- I -- --

I 
.MTBE Cadmium chlordane -- -- --

-- Chloride -·- chlorobenzene -- Chromium chloroform --· --
-- __ Copper ~cresol 

I --
-- Fluoride m-cresol -- = p-cresol Iron -- .--

Lead cresol -- -- = 1,4-dichlorobenzene I -- __ Manganese 

-- __ Mercury __ 1,2-dichloroethane 

-- Nitrate · __ 1,1-dichloroethylene --
I Selenium 2,4-dinitrotoluene -- = heptachlor Silver --Radiochemistry Sulfates hexachlorobenzene -- --

' 
··--- Zinc hexachlorobutadiene 

Par.tmeter Results (PCI/1) -- --pH hexachloroethane 
__ Gross Alpha _ Conductivity = methyl ethyl ketone 

I 
. Gross Beta TDS nitrobenzene -- -- -- pentachlorophenol TOC -- __ pyridine --

I 
Mic.robiology -- __ tetrachloroethylene 

-- __ trichloroethylene 
Parameter Results (Col/lOOml) 2,4,5-trichlorophenol -- __ 2,4,6-trichlorophenol -- --

I -- -- __ vinyl chloride 
endrin --

':/_- 7,- q lf lli~A lindane 
Date Received --

I Reported by -- methoxychlor . 
) __ toxaphene 

D:.~tc Extracted Date Reported 2,4-D 

I ~-;J_J-qL} 71LJ.r Lab Number 941030 
= 2,4,5-TP (Silvex) 

Date AnalyLcd 
DllS 3J'Jl (Revised 2/YI) --



--- --·--·J-. -...... ··- ... 
P.O. Box 28047, 306 N. Wilminrton Street 

RakiJh, North Carolina 27611 

I: .. SiteNumber "('JW qtb 18'0 911 

Name of Site ..S r~<.rl r-l (>1-'0fEI-i'/ 

/.J ?.Jd Field Sample Number ______________ _ 

Site Location H~tJPE/\4".-J Vlk.E f.l '--

I Collected By SF f,.. ,.y,z,.. /11 -c.~rl ID# ___ Date Collected. __ '-1_/_S_--_1_. 1_'-~ ___ Tune __ l_"l-_o_!J __ 

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

. Agency: _Hazardous Waste _Solid Waste ~Superfund 

Sample rJpe 
Environmental ~oncrntrate ~omments 

_Ground water (1). _Solid (5) .Sr.() ~-....r t-U 

~ Surface water (2) _Liquid (6) ~c D (l A I ,.J 't"b c=- P•Ttrtj 

_Soil (3) _Sludge (1) 

_Other (4)· _Other (8) 

Organic Chemistry Inorganic Chemistry 

Parameter Results (mg/J) Parameter IWults (mg/J) (mg/kg) 
_· _ P&T:GC/MS Arsenic 
. L Acid:B/N Ext. --

Barium --
MTBE -} Cadmium 

)t tlt:.n,e•"LIC ~ci3 -- Chloride . 
·=Pt!B~ -:o. 17&~17/ -- Chromium 
_&f~il --

<17. t?t:117/ __ Copper 
_L,~AfdAN"c -<17· 1717'.;2. F1uoride 
_zt/_erA~ v:P.h#.t!. <: &'., oP/ 

--
Iron --_70X/.PH6f!E <:t?, 1717-2. Lead --_ f!A/J,P..hA/c-=17 .oe~P ::Z.. __ Manganese 

~E';O~MN;<"I7. t7PP/ __ Mercury 
""Y~· .,.ZfA,.,./-,U..-.-e?, p &117 / Nitrate --

Selenium -- Silver --Radiochemistry Sulfates --
Zinc --Pam meter Results (PCi/1) .H _p 

__ Gross Alpha __ Conductivity 
Gross Beta TDS -- --

TOC --
--Microbiology --
--

P:~rameter Results (Col/lOOml) --
- --
- --

Date Received Lf-1-t{rs~ Reported by 
k"n:rlrek !t?f-w=ve 

D:~te Extractt:daJA-'1-6-Q.LJSA \!6 Date Reported 
{JIJA: l'esrvN&' 

Date Analyt.t:d 'f ... !/{fj~ it-Fffl Lab Number 941031 
DIIS 3l'Jl (Rc,;scd 2/91) *1'tf' 

TCLP Compounds 

Inorganic Compounds · . Results (mg/1) 
Arsenic -- Barium -- Cadmium -- Chromium - Lead 
Mercury 

-Selenium -- Silver --
--
--
-
--
Organic Compounds Results(mg/1) 

benzene --· carbon tetrachloride -- chlordane -- chlorobenzene -- chloroform -- a-cresol -- m-cresol = p-cresol 
cresol --__ 1,4-dichlorobenzene 

_ 1,2-dichloroethane 
__ 1,1-dichloroethylene 
__ 2,4-dinitrotoluene 
__ heptachlor 

hexachlorobenzene -- hexachlorobutadiene -- hexachloroethane 
=methyl ethyl ketone 

nitrobenzene 
= pentachlorophenol 
__ pyridine 

tetrachloroethylene 
· __ trichloroethylene 
__ 2,4,5-trichlorophenol 
__ 2,4,6-trichlorophenol 
__ vinyl chloride 

endrin -- lindane = methoxychlor 
__ toxaphene 

2,4-D 
= 2,4,5-TP (Silvex) 

--

; 

l 



I 
N.C. Dcpanmcnt ol E-iroaiDCilt. 

Jlc.aiLh, & Natural Raourccs 
Solid \Yastc Mana~:cmcn\ DivWoa 

SAMPLE ANALYSIS REQUEST Sut.c uborat.Ory ol Public Health 

P.O. Box 28047, J06 N. Wilmin"on Street 
RalciJ:h, Nonh Carolina 27611 

I .. Site Numbcr.___;,f'l_W __ 'f_t 6_1_8'0 __ ~_11 ____ _ 

Name of Site .S r ~ rl r-' P 1-"0 f E,:; '/ 

Field Sample Numbcr __ f_(,_~_'?_s ________ _ 

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

Collected By ..SF fi'IM'~(I-1 -c,,.Jrl ID# Date Collected L{ t..r-tcr'l Tunc ('l. os-_______ ~------------------- -----------
. .Agency: Ha:Zardous Waste Solid Waste Lsuperfund TCLP Compounds 

' Sample TyJ)e Inorganic Compound5 Results (mg/1) 
Environmental Concentrate Comments Arsenic -

- OS" -..J"'WJ 
Barium 

_ Ground water (1) .SP --
_Solid (5) ·Cadmium -- Chromium 

~ Surface water (2) ~E"" ~,.4t1 -_Liquid (6) t7"~ • .,41 t.e Lead 
Mercury 

_Soil (3) ~Sludge (7) --Selenium - Silver --
~Other (4)· _Other (8) ---

-Organic Chemistry Inorganic Chemistry --
Parameter Result.s(mg/1) Parameter R.e3ults(mg/l) WI zftlt) Orpnlc Compoun!U R.esults(m.g/1) 
_P&T:GC/MS ~ Arsenic <a. a 1 -- benzene 
_ Acid:B/N Ext. ..L Barium O~o., carbon tetrachloride -MTBE X Cadmium <a,oo?.. chlordane - -)( Ceioride chlorobenz.ene - ---- ,C. Chromium ~a ... a l chloroform --__ Copper o-acsol - -fluoride m-crcsol -- -- = p-crcsol -- Iron - <a.ao..\ -- X Lead cresol --
- __ Manganese __ 1,4-dichlorobenz.ene 

-- ~Mercury ~D • s::H:!Q S __ 1,2-dichloroetbane 

-- Nitrate __ 1,1-dichloroethylene 
)( Selenium /),a a q_ 2,4-dinitrotoluene 
)(' Silver ...t...o- o..S = heptachlor --Radiochemistry Sulfates hexachlorobenzenc -- --- .)(. Zinc "'- o .. os -- hexachlorobutadiene 

Parameter Results (PCl/l) _pH hexachloroethane 
__ Gross Alpha __ Conductivity -- methyl ethyl ketone 

Gross Beta TDS - nitrobenzene -- -- = pentachlorophenol TOC --
-- __ pyridine 

Microbiology -- __ tetrachloroethylene 

-- __ trichloroethylene 
Par.ameter Results (Col/lOOm!) __ 2,4,5-trichlorophenol --
-- -- __ 2,4,6-trichlorophenol 

-- -- __ vinyl chloride 
endrin -- lindane 

Date Received Reported by _..:_ methoxychlor 
__ toxaphene 

D:~tc Extracted Date Reported _ 2,4-D 

005717 APR B 94 2,4,5-TP (Silvex) 
Date AnalyL.cd Lab Number 
DIIS 3l'Jl (Revised 2/91) --

I 
I 
! 
: 



I ,r-:.C. Depanmcnt of Environment, 
. lleallh, & Natural Resources . 
Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State Laboratory of Public Health 
P.O. Box 28047, 306 N. Wilmington Street 

IUfeigh, North Carolina 27611 

I Site Number_f'l_W __ <1_i_t_·_t_8"0_~_,_1 _____ Field Sample Number·.:_· _!_I_:S'~1~1.-~l~-~~~G~'~1~?~Z~' -----
p fVO/'c-.:1"/ Site Location H~tJl>t;,.....rvr~ VII..<£'" ~ C:.. Name of Site .S r ,._ .rl r.J 

I Collected By .S F f, fl'Y..<,,_ ( 1-1 -c,r'rl ID# Date Collected L{ / j;; /i:jL{· Time 
------ ~---------------- ------------

I Agency: ___ Hazardous Waste _S~lid Waste Lsuperfund TCLP Compounds 

Sample Type Inorganic Compounds Results(mg/1) · 

I Environmental Concentrate Comments Arsenic ---
~ (-'- 01..-- -!'0 

Barium 
_ Ground water (1) - Cadmium _Solid (5) ---

I _Liquid (6) (n ... , c,r-u 1c..- . ~ flA-t. e~ (11) J Chromium 
~ Surface water (2) - Lead 

---Mercury 

I 
_Soil (3) _Sludge (7) -Selenium --- Silver 
~Other (4)S2DIHEtlr ---

Other (8) ---

I 
---
-Organic Chemistry Inorganic Chemistry ---

I Parameter Results(mg/1) Parameter Results(mg/1) (mg/kg) Organic Compounds Results(mg/1) 
. X. P&T:GC/MS Arsenic benzene - ---_ Acid:B/N Ext. Barium carbon. tetrachloride --- ---

I MTBE Cadmium chlordane --- --- ---
--- Chloride chlorobenzene --- ---Chromium chloroform --- ---

I --- ___ Copper a-cresol ---
-- Fluoride m-cresol --- = p-cresol --- Iron ---

I --- Lead cresol 
~Manganese 

---
-- --- 1,4-dichlorobenzene 

--- __ Mercury __ 1,2-dichloroetbane 

I 
--- Nitrate _ 1,1-dichloroethylene 

·Selenium 2,4-dinitrotoluene 
Silver = heptachlor --- -

I 
Radiochemistry Sulfates hexachlorobenzene - ---Zinc hexachlorobutadiene 

Pard meter Results (PCi/1) ---
_pH hexachloroethane 

__ Gross Alpha __ Conductivity --- methyl ethyl ketone 

I Gross Beta TDS --- nitrobenzene -- --- = pentachlorophenol TOC ---
-- __ pyridine 

I Microbiology --- __ tetrachloroethylene 

--- __ trichloroethylene 
Parameter Results (Col/100m!) __ 2,4,5-trichlorophenol ---

I --- --- __ 2,4,6-trichlorophenol 

-- -- _ vinyl chloride 
endrin ---

I lf-7-CfrJ th lindane 
Date Received Reported by __ methoxychlor 

__ toxaphene 
D:~tc Extracted Date Reported . 2,4-D 

I 
---

2,4,5-TP (Silvex) 
Dale Analy-Lt:d Lf-;].J .... qLj 7tw- Lab Number 941025 ---
DIIS 3191 (Rcvascd 2/91) ---



I . N.C. Dcpan•ner.t of Environment, 
llealth, & Natural Resources 

Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State Laboratory of Public Health 
P.O. Box 28047, 306 N. Wilmington Street 

R.aleiV!, Nonh Carolina 27611 

·I Site Number NW q~E, . {f!:O Cf n Field Sample Number_· ___;/:.....;s-;;.._.._~_"l..._1-_· --------
. -\ r: -v · H '14 "'t::-· "tJ.J VI~ ~1 c.. Name of Site .s r ~ rl r- (' ~,. ~ ,_;.I I Site Location t; v .-.. ,-1 Collected By ..S F f "M'_.e,_ ( 11 <=' rl rl ID# Date Collect:....ed __ L.f_/_'r"_/_7_'-/_· -. _._ __ T_im_e_O_C_'t_? __ _ 

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

1 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 

Agency: __ Hazardous Waste Solid Waste ~Superfund 

Sample 'l)'pe 
Environmental Concentrate Comments 

__ Ground wate_r {1) _Solid (5) .S ('-oL-SV 

_Liquid (6) Crr ..,o ItO) c.tt-W<. kf" 1'-CA I> fh __ Surface water {2) . 
_Soil (3) _Sludge (7) 

~Other (4).StD\t-1Er-'l Other (8) 

Organic Chemistry Inorganic Chemistry 

Parameter Results(mg/1) Parameter Results(mg/1) (mg/kg) 
_P&T:GC/MS Arsenic --X Acid:B/N Ext. Barium --MTBE Cadmium 
)i pEtl'l<lk/ f'cB Chloride 
_ Pl!.tl.f < o, to 1Jiutt -- Chromium --
- Et1d-</tl <01= __ .Copper 

Fluoride _ 41«1dtte -<4, --_)'Jfeth,~M/«. <t,o ffM-- Iron --= Ft1:Z: ;_;:;;;;- Lead --__ Manganese 

1/_-JJ/~J:~~:ic. 
__ Mercury 

Nitrate --
frt,i..J i.S '(. £101.1 -

Radiochemist! dvf..~ q_r fer-

Pardmeter Qbl.~ ;J~/1 Re~ 

__ Gross Alpha __ 
S/t7/4~ -- Gross Beta --

--Microbiology --
--Parameter Results (Co1/100ml) --

- --
-- --

D<ltc Received Y:.~ 7• ~'f tlh Reported by 
PEll¥-PeeJ:. Q-!J/-~4~ 

.. 

o~tc Exlr<lctcdet.JA -<1-ll-q4 SA D<!lc Reported 

diJ/1 I'C!H-Ihr 
941026 Dale AnalyL.cd Jf--1~,/ff, ¥-JS=J'j Lab·Number 

DllS 31'JI (Rc,iscd 2/91J&i} '1'}' 

TCLP Compounds 

Inorganic Compounds Results (mg/l) 
Arsenic -- Barium -- Cadmium -- Chromium -- Lead ---__ Mercury 
Selenium -- Silver --

--
--
--
--
Organic Compounds Results (mg/1) 

benzene -- carbon tetrachloride -- chlordane -- chlorobenzene -- chloroform -- a.cresol -- m-cresol -- p-cresol · 
cresol --__ 1,4-dichlorobenzene 

__ 1,2-dichloroethane 
__ 1,1-dichloroethylene 
__ 2,4-dinitrotoluene 
__ heptachlor 

hexachlorobenzene --
hexachlorobutadiene -- hexachloroethane --

__ methyl ethyl ketone 
nitrobenzene 

-- pentachlorophenol 
__ pyridine 
__ · tetrachloroethylene 
_. _ trichloroethylene 
__ 2,4,5-trichlorophenol 
_. _2,4,6-trichlorophenol 
__ vinyl chloride 

endrin -- lindane · --· __ methoxychlor 
__ toxaphene 

2,4-D --
-- 2,4,5-TP (Silvex) I 

--



· t·C. Department oC Environment, 
llc:2llh, &. Nalural Rcsoum:s 

Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST. Sate Laboratory oC Public: Health 
P.O. Box 28047,306 N. Wilmington Street .. 

.. · RAici"if!-;-Ncirui":c&roJT;. ·· 27611 ·: .:·~·; ... j~: · .. / ·.~ .. 
lsite Number f'l C.V 'i ~b !8'0 '111 Field Sampt6 Number_· __ l_,_{,_{_D_~_. -~--~'"',;.....:..:.."....:.•;..;.;"''"'~· _ 

,.- ho"' 1\ f.v u ~~...;·l 

Name of Site .s r~rl r-' PJVO"f'EI-I'f Site Location He",.JZ>el\-o.t"rl Vl&..<...e • ;-J (.. 

ICollected By .5 F f, ft'Y-21- I h -:e.~r' ID# Date Collected 4 I r /CjL{ T~~···~-~'c tfi'. 
---------- --------------------

tgency: Hcizardous Waste Solid Waste -- Lsuperfund TCLP Compounds 

I 
Sample Type Inorganic Compounds Results (mg/l) 

Environmental Concentrate Comments Arsenic - Barium ..s ,..:o-z...-sD --__ Ground water (1) _Solid (5) Cadmium ---I_· _ Surface water (2) -Liquid (6)~<4j7 t:-tve""'«<- lr"l ~ci ll~e; ~ 
Chromium - Lead 

-Mercury 1- S~il (3). _ Sludge (7) -Selenium - Silver 
~ Other (4)~2Dtt-1ErJl Other (8) --

-
It ---

---Organic Chemistry Inorganic Chemistry ---
I J Parameter Result.s(mg/1) Parameter Results-l)(mgjkg) Organic Compounds Results(mg/1) 

P&T:GC/MS X Arsenic ""-. \ .. 9 benzene ---
~~- Acid:B/N Ext. ~ Barium G3 carbon tetrachloride -MTBE l< Cadmium < lo chlordane -- --Chloride chlorobenzene -- --}( Chromium <to chloroform 

II 
-_Copper o-cresol --Fluoride m-cresol -- Iron __ p-cresol 

I= 
--

I X Lead ~0 cresol 
=Manganese 

-- 1,4-dichlorobenzene 1- --
- ~Mercury L..o .. 0<1 __ 1,2-dichloroetbane 

IJ- Nitrate 1,1-dichloroethylene -'J( Selenium .q 2,4-dinitrotoluene --
)( Silver < /t) __ heptachlor 

I- Radiochemisti:y 
--

I 
Sulfates hexachlorobenzene -- --

)( Zinc 47:= hexachlorobutadiene --Pardmeter Results (PCi/1) _pH hexachloroethane 

I 1
_ Gross Alpha __ Conductivity methyl ethyl ketone 

Gross Beta TDS - nitrobenzene -- TOC __ pentachlorophenol --

ll -- __ pyridine 
Microbiology -- __ tetrachloroethylene 

__ trichloroethylene --Pard meter Results (Col/lOOm!) _ 2,4,5-trichlorophc:nol 

I 
-- __ 2,4,6-trichlorophenol - --

- -- _ vinyl chloride 
c:ndrin --I Date Received 
lindane 

Reported by = methoxychlor 

Date Re\'::orted 'J..b /fp ~ ?y 
___ toxaphene 

D:~te Extractctl 2,4-D 
00'-' 719 APtrB 9 4 -- 2,4,5-TP (Silvex) --Date Analy-Lcd Lab Number 

I>IIS 31'11 (Rcvi)c:d 2/'11) -- I 
I 



1\:.C. Department of Environment, 

I : llealth, & Natural Resources 
Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State: Laboratory o( Pubhc Hc.alth 

P.O. Box 28047, 306 N. Wilmington Street 
Ratdgh, North Carolina 27611 

I Site Number_f'l_W __ q_£_6 _· _f 8i_D_· _'1_1_1 ____ _ Field Sample Number_· __ I_S_._"7_1-_~_· _______ ---'--

Name of Site .t r ~·rl ~ p /V()fc~-~"Y Site Location 
----------------~------------------

I Collected By S F f "'I"Y..-i1- ( h -:c' ,-J rl ID# Date Collected 1-{ / J / "f t.f· Time 
------- -------------------- -------------

1 
Agency: Hazardous Waste ___ ....; 

Sample Type 

Solid Waste )'( Superfund 

I 
Environmental Concentrate 

__ Ground water (1) 

Comments 

_Solid (5). 

I _ Surface water (2) ____ .Liquid (6) {r"'? t;,A_~ c.t,....rti'£'A-I'il 

_Sludge (7) __ o_F_p.;_~_~_-zJ"_.c.j ____ _ 

I 
_Soil (3) 

Other (8) -----....,...-----

Organic Chemistry Inorganic Chemistry 

Parameter Results(mg/1) Parameter Results(mg/l)(mgjkg) 
. X. P&T:GC/MS 
_ Acid:B/N Ext. 

MTBE. 

Radiochemistry 

Pardm~t~r 

__ Gross Alpha 
Gross Beta 

Results (PCi/1) 

Microbiology 

Parameter Results (Col/lOOml) 

Arsenic 
Barium 
Cadmium 
Chloride 
Chromium 
Copper 

--- Fluoride 
Iron 
Lead 
Manganese 
Mercury 

---Nitrate 
Selenium 
Silver 

Sulfates 
Zinc 

_pH 
__ Conductivity 

TDS 
TOC 

I D:11c R eccivcd_--'lf'----1_,..,_f_.f---'flhc.- Reported by _________ _ 

I 
D:J!l! Extradd ----- Dale Reported ------·-----------

Lab ·Numbc: . 
~----~---------

TCLP Compounds 

Inorganic Compounds 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 

--Selenium 

Silver 

Organic Compounds 
benzeri'e 
carbon tetrachloride 

Results(mg/1) · 

Results(mg/1) 

chlordane -----------

chlorobenzene 
chloroform 
o-cresol 
m-cresol 
p-cresol 

--cresol 
1,4-dichlorobenzene ------------

-- 1,2-dichloroethane 
__ 1,1-dichloroethylene ------------

2,4-dinitrotoluene 
__ heptachlor 

. hexachlorobenzene 
hexachlorobutadiene --------
hexachloroethane 

__ methyl ethyl ketone -------
nitrobenzene 

__ pentachlorophenol 
___ · pyridine 

__ tetrachloroethylene 
trichloroethylene 

__ 2,4,5-trichlorophcnol --------
__ 2,4,6-trichlorophcnol 

vinyl chloride 
cndrin 

--lindane 

methoxychlor 
__ toxaphene 

2,4-0 
2,.!.5-TP (Silvcx) 

------·---
--------

I -----! 
-----1 

--------1 



I 
!'!.C. Depanmcnt of Environment, 
· llca"!th, &. Natural Resources 
Solid .waste Management Division 

SAMPLE ANALYSIS REQUEST Stale Laboratory of Public Health 
·P.O. Box 28047, 306 N. Wilmington Street · 

Raleigh, North Carolina 27611 

I Siie Number N_C-D· q ~ f, '. (g-o Cf n . Field Sample Number_· __ I_S __ 1_L.._1 ________ _ 

Na~~ of Site .s r ~ ~ rJ p fVO fE ~-~'Y. Site Location . H ;;. tJ P 81'41J ..J V 1 ~ · rJ (.. 

I Collected By .S F. f I'I/"Y--2t- ( h c' r' rl ID# · Date Collected 4 I .r-lcr "!· · Time b ~ 1 t ------- ~------------------ ------~---

I Agency: ." __ . _Hazardous :'aste: 

.· .. Sample Type 

Solid Waste Lsuperfund 

. I Environmental . . Concentrate 

s r- oa -..rD 

Comments 

__ Ground wate~ (1) 

~-· _ ~urface water (2) 

_Solid (5) 

_. _ Liquid (6){..__f""_ .... _~ __ · _c_~'-_~ __ "'_P._'..l_-_1 t"t_'"_A_.,..,. __ 

1
- Soil (3) _ Sludge (7) 

.. ~Other (4)..ftDtMEt-!l Other (8) -----------

I 

Organic Chemistry 

Radiochemistry 

Inorganic Chemistry 

Parameter 
Arsenic 
Barium 
Cadmium 
Chloride 
Chromium 

__ Copper 
Fluoride 
Iron 
Lead 

Results (mg/1) (mgjkg) 

__ .Manganese 
__ Mercury 

Nitrate 
Selenium 
Silver 
Sulfates 

Par.tmeter 
Zinc 

Results (PCi/1) _ pH 
__ Gross Alpha 

Gross Beta 

Microbiology 

Parameter Results (Col/lOOm!) 

__ Conductivity ------
TDS 
TOC 

I D:Jtc Rccciv~d if-1- q\.ftbRcportcd by 
A.,r..,.tr4f -9=14-9?:1/Jt' -------1 Date Extractr.:d:;J~ ~!~ Date Rcportt:d _______ _ 

Dale Analyt.cd y.,pfj'f. '1-/$911 Lab Number 941029 
Ill IS JI'JI m~·.·i:.ct! 2f'lt)tf!J 1/.P 

TCLP Compound·s 

Inorganic Compounds 
Arsenic · 
.Barium -- Cadmium 
Chromium 
Lead 
Mercury 

--Selenium 
Silver 

Organic Compounds 
benzene 
carbon tetrachloride 
chlordane 
chlorobenzene 
chloroform · 
a-cresol· 
m-cresol 
p-cresol 

--cresol 
1,4-dichlorobenz.ene 
1,2-dichlorocthane 

Results (mgjl) 

Results(mg/1) 

------

------
-- 1,1-dichloroethylene 
-- 2,4-dinitrotolue~e ------= heptachlor 

hexachlorobenz.ene 
hexachlorobutadiene 
hexachloroethane 
methyl ethyl ketone 
nitrobenzene 

-- pentachlorophenol 
=pyridine 
__ ·tetrachloroethylene 

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

trichloroethylene 
-.-2,4,5-trichlorophenol 
--2,4,6-trichlorophenol ------
-- vinyl chloride 
-- endrin 

lindane 
__ methoxychlor 
__ toxaphene 

2,4·0 
__ 2,4,5-TP (Siivcx) 



-~·C. Ocpanmcnt of Environment, 
llcallh, &. Natur2l Resources. 

SAMPLE ANALYSIS REQUEST Stale Laboratory oC Public Haith 

P.O. Box 28047, 306 N. Wilmington Street 
IUieiPt, North Carolina 27611 

. .... 
lid Waste Management Di~ion 

lite Number . ('l W q ~ b .. (frO. 4 J1 Field Sample Number_· __ ifl....;.....:.Z_&_I ,._._· '-'-~_1_,_ ____ _ 

Na~e of Site S r~o.t-3 ~ 'P~·rEqy Site Location Ht=!4l>cf\4v,.J Vlue ;-l C.. 

lolle~tedBySF ,,M--.z,..(~ -c.r'rl ID# DateCollected '-{ IS""fcrLf· Time ~'7.2~ 
------- ~------------------

. tgency: Hazardous Waste Solid Waste £Superfund TCLP Compounds. 
. 

Sample 'I)'pe Inorganic Compounds Resu Its (mg(l) 

I Environmental Concentrate Comments Arsenic - Barium ..sf'- D:S -.s D __ Ground water (1) _Solid (5) - Cadmium ---I_· _ Surfa~e water (2) 
Chromium· 

_ Liquid (6) r Lt o -£,.jC.lo(. "' I'.!. r {fo,: ~ tt-t Lead 

oF p....C 7--S"j 
Mercury 

~-- S~il (3) _. _ Sludge (7) -Selenium - Silver 
~Other (4)S2Dtt--tE1'-'l. Other (8) ---

---

II --
--

Organic Chemistry Inorganic Chemistry ---
I J Parameter Results (mg/1) Parameter k!ults~) (mgfkg) Organic Compounds Results (mg/1) 

P&T:GC/MS X Arsenic .L...\.<j benzene --- --Acid:B /N Ext. x Barium 41 carbon tetrachloride II MTBE 
-- --)(' Cadmium <to chlordane -- ---

Chloride· . chloro benzene -- --
}( Chromium < lo chloroform 

II 
--__ Copper o-cresol · --Fluoride m-cresol -- --

Iron __ p-cresol --
I I= 

X Lead ""- ;;)..c cresol 
=Manganese 

-- 1,4-dichlorobenzcne --
-- ~Mercury ...!...a.o9 1,2-dichloroethane 

I 1- Nitrate = 1,1-dichloroethylene --
',( Selenium --'- \ 2,4-dinitrotoluene -- --. heptachlor X Silver < lo --

I I· Radiochemistry Sulfates hexachlorobenzene -- --
)( Zinc 3 I hexachlorobutadiene .. --Par.uneler Results (PCi/1) _pH hexachloroethane 

I 1
_ Gross Alpha __ Conductivity -- methyl ethyl ketone 
_Gross Beta TDS -- nitrobenzene -- = pentachlorophenol TOC --

II -- __ pyridine 

Microbiology -- -- tetrachloroethylene 
__ trichloroethylene --Puramclcr 

I i 
Results (Col/100m!) -- __ 2,4,5-trichlorophenol 

2,4,6-trichlorophenol -- = vinyl chloride -- cndrin --I Date Received 
lindane 

Reported by __ methoxychlor 
__ toxaphene 

O~tl~o: Extractct.l Datccftj~~~d 2,4-0 
.J 0 APR 8 94 -- 2.4,5-TP (Silvcx) 

D:~l\: AnalrLcd Lab Number 
--

!i!!'-- 1:'1! (!\: ... i~ct! :!.'"'li --

' ' 



I 
N.C. Depanment of Environment, 
·. llealth, &. Natural Rcsour'CCS 
Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State Laboratory of Public Health 
P.O. Box 28047, 306 N. Wilmington Street 

Raleigh, North Carolina 27611 

I Sile Number N GO q £6 . {frO 'l n Field Sample Number_· __ I.Y_·_?_a_~---------
Name of Site .S r._·rl r-l ·.P/VOrEI-IY Site Location H 2 tJ P Bf\-o.l' cJ.J VI t..<.€'" ;J (_ 

I Collected By SF fl'll'f-~1-( 1-t ~.,.Jrl ID# ___ Date Collected. __ 4_/_~_l_'f_"'_· ___ Time J30K 

I Age~cy: __ Hazardous Waste Solid Waste --- Lsuperfund 

Sample Type 
Environmental Concentrate Comments I c.S f-04-.S[) _Ground water {1) Solid (5) 

I_·_ Surfa.ce water {2) __ Liquid {6) (f\ol ... c c-11--~ ""'P.tlr-C"'*r.-... 

1
_ Soil {3) _Sludge (7) 

oF .{cTF) 

~Other (4).S2DtHEtll Other (8) -----------

I Organic Chemistry 

I Parameter 
. X. P&T:GC/MS 
_ Acid:B/N Ext. 

Results (mg/1) 

I == _MT_B_E ___ ------

1 

Inorganic Chemistry 

Parameter 
Arsenic 
Barium -- Cadmium -- Chloride 
Chromium 

__ Copper 
Fluoride 
Iron --

Re5ults (mgfl) (mgfkg) 

1 
_ Lead 
__ _·_Manganese 

Mercury 
Nitrate 

I -- -_-_- Selenium 

---------------1 Silver --Radiochemistry . Sulfates 

l···;~~~<lmdcr Results (PCi/1) =~~=- ~~c 
I 

__ Grms Alpha _. _Conductivity -------
Gro~s Beta TDS --- ---------- --

TOC 

I .Microbiology -
~-----~--

--Parameter Rt:sults {Col/lOOm!) 

I 
I Date Rccciv:d · lf.1- 'iY_l!_kcportcd by _____ _ 

I 
D:tlc Exlr:H.:tcJ ___________ Dlilc Reported _________ _ 

TCLP Compounds 

Inorganic Compounds 
Arsenic 

Results(mgfl) · 

Barium -- Cadmium 
--Chiomium 

Lead 
. Mercury 

--Seleruum 
Silver 

Organic Compounds 
benzene --
carbon. tetrachloride 

Results(mg/1) 

-- ------------
chlordane 
chlorobenzene --
chloroform 
a-cresol 
m-cresol 

-- p-cresol 
--cresol --
-- 1,4-dichlorobenzene --------

1,2-dichloroetbane 
-- 1,1-dichloroethylene 
-- .2,4-dinitrotoluene ---------= heptachlor 

hc:xachlorobenzene 
hexachlorobutadiene --- ----------
hexachloroethane --

-- methyl ethyl ketone -------
nitrobenzene 

--- pentachlorophenol 
=pyridine 
___ tetrachloroethylene 

trichloroethylene 
--2,4,5-trichlorophenol 
--2,4,6-trichlorophenol -------

=vinyl chloride 
cndrin --
lindane --

-- methoxychlor 
___ toxaphene 
__ 2.,4-D _____ _! 

; 
i 

-·--·----- ! 
i 

~-----------------------------



I N.C. Dcpanmc!'l of Environment, 
llcaith, & Naturil Resources 

Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State Laboratory of Public Health 
·P.O. Box 28047, 306 N. Wilmington Street 

Raleigh, North Carolina 27611 

Site Nuniber----'1_ .. '-'V' ____________ _ 
!S '717 

Field Sample Number._· ____ ....;..._ ___ ~---------------~-I ,.,,n. q£c,.·tg-D t:tn 

Name of Site .s r ~ ~ r-> 'P JV(Jft i-1'1 Site Location H2'iJPBf\4v,J VI&..<£'" ;-l (.. 

I Collected By SF. f 1'1/"Y.ZI- (1:1 ·c.r'rl ID# · Date Collected 4 1--.r-/Cjt..{· Time 
------- ~--------------- --~--------

I Agency: . __ . _Hazardous Waste. Solid Waste _Lsuperfund 

. . Sample Type 

I Environmental Concentrate 
.. 

Comments 

Sf' -P'1-Sv ___ Ground wate.r (1) _Solid (5) 

I __ · _ ~urface ;ater (2) _Liquid (6) ~c.4D &-,...~ "",..t-r,....elr~ 

0~ . ') I _ Soil (3) _ Sludge (7) 
. . ...JII"i 

~Other (4)S2Dtt-tEtll Other (8) 

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

Organic Chemistry Inorganic Chemistry 

Parameter Results(mg/1) Parameter Results (mg/1) (mgjkg) 
_P&T:GC/MS Arsenic --
~ Acid:B/N Ext. Barium --MTBE Cadmium 
){ f'E!J'I<:tt>Cj feB -- Chloride = P<!.81- <o.ljl 40At 

--
Chromium --_ Gld/eitl <P, /P R,P~ __ Copper 

_L./J+JtiAJ./€ <O.:l,O~M Fluoride --
_jJ/e-tA"JryehiM < /. o },Mt. Iron ---
-~HENE <.:2.() PJ'M Lead --
_ t!AiuAo'AA!£ < o,,;l/i f¥!n1. __ Manganese 

- IIEjqtAI!O.It!A < 0• tt140m. __ Mercury 

"JJ£¥t9Mitu@l/zel4'rt?./o~ Nitrate --
Selenium --
Silver --Radiochemistry Sulfates --····-- Zinc --Pant meter Results (PCi/1) _pH 

___ , _ Gross Alpha __ Conductivity 
Gross Beta TDS -- --

TOC --
--

Microbiology --
--Parameter Results (Col/lOOml) --

- --
-- --

Date Received l(-?.-'/c/ Yk.._ Reported by 

f'e:sr-t-PtJt!JJ lf-[1/-9~"111' 
D:ITI.: Extract<.:J~A 4-I~.Sf=ISA Date Reported 

MA- A ::J-1tAiiT 
Dat:; Analy .. :crJ!l::tJI.J1f//-~!ll_ __ Lab Number 941037 
! ll !-.: ) l':t (1\c·.-iv:l.! ~l'J!) '1" 

.. 

.. TCLP Compound's 

Inorganic Compounds Results(mg/1) · 
. Arsenic · -- Barium -- Cadmium -- Chromium -- Lead --

-- Mercury 
Selenium -- Silver --

--
--
--
--
Organic Compounds Results(mg/1) 

benzene -- carbon tetrachloride -- chlordane 
-- chlorobenzene -- chloroform -- o-cresol --

m-cresol = p-cresol 
cresol --__ 1,4-dichlorobenzene 

__ 1,2-dichlorocthane 
__ 1,1-dichloroelhylene 

2,4-dinilrotoluene = heptachlor 
hexachlorobenzene --
hexachlorobutadiene -- hexachloroethane --

-- methyl ethyl ketone 
nitrobenzene 

- pentachlorophenol 
__ pyridine I 

__ ·tetrachloroethylene 
__ trichloroethylene 
__ 2,4,5-trichlorophenol 
__ 2,4,6-trichlorophenol 

-- vinyl chloride 
endrin -- lindane --

-- methoxychlor 

-- toxaphene 
2,4-D -- 2,4,5-TP (Silvcx) ---

-- ------



I KC. Dcpanmcnt of Environment, 
Jlcallh, & Nalural Resources. 

Solid Waslc Management Division 

SAMPLE ANALYSIS REQUEST 
_ .. - ... ·- ···- ....... -· 

State Laboratory ·oe Public. H~llh --· 
. ..... . . P.O. B<?x 28047, :306 N. Wilmington Street 

IUiei~, Nonh Carolina '27611 

I Site Number N c..v q t E, . ( 8:0. 9 n Field Sample Number_· _ __..:,l·....:.(_C,_1_. ,_. _· _____ ..:....__--...:..:... 

Name of Site .S I"'~ rl r-> 'P P-'O·rE ~'I . H-.. - ~VI~ ~I, Site Location t:; 1'1 P /;;;1'4 tJ r ~ 

I Collected By ..S F f 1'1 ,.._y_z,_ /11 cor' rJ ID# Date Collected. 4 ;r/1'1· Time 

I Agency: Hazardous Waste Solid Waste Lsuperfund TCLP Compounds. ·. 

Sample Type · 

I Environmental Concentrate Comments 

__ Ground water (1) _.Solid (5) ~f'-Ol(·..SD 

I -Liquid (6) (f\'1£.,0 '-'lf',J/~1'11-" __ Surface water (2) G-~v-

"r- 4"·~ J 
I 

_Soil (3) ·-Sludge (7) .. 
~Other (4).S2Dsf-1E.rJl Othc;:r (8) 

I Organic Chemistry Inorganic Chemistry 

I Parameter Results (mg/1) Parameter Results~) (mg/kg) 
_P&T:GC/MS X Arsenic ..1.....\.C) 
_ Acid:B/N Ext. x Barium 'ao 

I --MTBE l( Cadmium <to -- -- Chloride -- -- <to -- )( Chromium 

I -- __ Copper 
Fluoride -- -- Iron -- --

-- X Lead ..t...:;ho 

-- __ Manganese I 
-- ~Mercury L..o-c5 

Nitrate -- --
')( -- Selenium ~, 

X -- Silver < ID 
Radiochemistry Sulfates --

I 
I ··--·· )( Zinc lh 

I 
I 
I 
I 
I 

Par.tme!t:r Results (PCi/1) 
__ Gross Alpha 

Gross Beta --

Microbiology 

P<tramctcr Results (Col/lOOm!) 

--
--

D:.tte Received 

Date Extr:u.:tcu 

D:.tlc Anal)"t.t:d 
:;! 1'-= 1!'11 ~-lt-:v::,,;·! ::!/'n) 

_pH 
Conducti\.ity 
TDS -- TOC --

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

Reported by 

Dale Rc~orted 
00~722 APR 894 

Lab ~~umbc~ -

Inorganic Compounds Results (mg(l) 
Arsenic -- Barium --
Cadmium - Chromium· -- Lead 

· Mercury 
--Selenium -- Silver --
--
--
--
-
Organic Compounds Results(mg/1) 

benzene -- carbon tetrachloride -- chlordane -- chlorobenzene -- chloroform -- o-cresol -- m-cresol = p-cresol 
cresol --__ 1,4-dichlorobenzcne 

__ 1,2-dichloroethane 
__ 1,1-dichloroethylene 

2,4-dinitrotoluene 
__ heptachlor 

hexachlorobenzene -- hexachlorobutadiene -- hexachloroethane = methyl ethyl ketone 
nitrobenzene = pentachlorophenol 

__ pyridine 

__ tetrachloroethylene 
__ trichloroethylene 
__ 2,4,5-trichlorophenol 
__ 2,4,6-trichlorophenol 
__ vinyl chloride 

endrin --.lindane --
-- methoxychlor 
__ toxaphene 

2,4-D -- 2.4.5-TP (Silvcx) -- -
--

I 
I 

i 
! 
! 



I 
t'.C. Dep.artm~nt of Environment, 
·. llealth, & Natural Resources . 

· Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State Laboratory of Public Health 

P.O. Box 28047, 306 N. Wilmington Street 
Rafeigh, North Carolina 27611 

I Site Number ['J w q ~ {, . ( F:D '1 n IS "J :l ( . 
Field Sample Number_·---------------

Name of Site S r ~y .r-3 ~ Site Location . H.2tJP6;.rv.J VI~ ~ (.. 

I Collected By SF f I'II"Y..Z1- ( 11 e:.~rl ID# Date Collected L{ / S' /']L{· Time I '1- 0{) 
------- ~-------------------

I Agency: __ Hazardous Waste Solid Waste ~Superfund -- -
Sample Type 

I· Environmental Concentrate Comments 

-.! p -or-. ..tV 

I 
I 
I 
I 
I 
I 
I 
·I 

__ Ground water {1) _Solid (5) 

__ Surface water {2) _Liquid (6) {.tt -P f'o It or·~'r u: Pf~) 

_Soil (3) _Sludge (7) 

l Other (4).StDIHErJl Other (8) 

Organic Chemistry Inorganic Chemistry 

Parameter Resu1ts(mg/1) Parameter Resu1ts(mgfl) (mgfkg) 
. X. P&T:GC/MS Arsenic ---_Acid:B/N Ext. Barium --MTBE Cadmium -- ---

Chloride -- ---
Chromium -- --

-- __ Copper 
Fluoride -- --
Iron -- --
Lead -- --

-- _·_ Manganese 

-- __ Mercury 
Nitrate -- --
Selenium --
Silver --Radiochemistry Sulfates · --I ····--·· Zinc 

Pardmetcr Results (PCi/1) 
--
_pH 

__ Gross Alpha __ Conductivity 
Gro~s Bela TDS -- --

TOC I --
--

Microbiology --I --Parameter Results (Col/lOOm!) --
-- --
--· --

Date R cccivcd Lf- '7 ..4t/11)h Reported by 

Date Exlr:trleJ Date Reported 

TCLP Compounds 

Inorganic Compounds Results(mgfl) 
Arsenic --
Barium --
Cadmium --
Chromium -- Lead --
Mercury 

--- Selenium ---
Silver ---

--
---
---
--
Organic Compounds Results (mg/1) 

benzene --
carbon tetrachloride ---
chlordane --
chi oro benzene ---
chloroform --
o-cresol ---
m-cresol = p-cresol 
cresol --
1,4-dichlorobenzene = 1,2-dichloroethane 
1, 1-dichloroethylene 
2,4-dinitrotoluene = heptachlor 
hexachlorobenzene --
hexachlorobutadiene --
hexachloroethane = methyl ethyl ketone 
nitrobem..cne = pentachlorophenol 
pvridinc --. 

-- tetrachloroethylene 
__ trichloroethylene 
__ 2,4,5-trichlorophenol 
__ 2,4,6-t richlorophcnol 
__ vinyl chloride 

endrin --
lindane --
methoxychlor --

__ tqxaphene 
2,4-D --

I 
I 
I Dill\; r\naJv,:cd . LJ -.:J.J-

I H !'-" 1i'Jl !l~t·:i~.nJ :!,'li!) 

., 4 '\.TP r·ilvcx) -- ._, ,_ . ) . . -----·----t\. ' , . qq 7lw-Lal. Numb~r 9 _1032__
1 

_ --·---

L- --------------------

I 
I 

I 
I 
I 

I 
I 
I 
! 
' 



I 
N.C. De?anment o( Environment, 

llcalth, &. Na'tural R=urces 
Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State Laboratory of Public Hulth 
·P.O. Box 28047, 306 N. Wilmington Street 

R.alci~, North Carolina 27611 

I· Site Number ('J c..v· q t {, . ( F;O Cf n Field Sample Nur.Ober._· _tS __ I_._-1_1.._. --------...:-

Name of Site .S r ~ t-l .~ f' fVO r E C. 'i Site Location.__H_~_·tJ_· _P_B_,......r-:--tJ-rl_v_' L.c..e_-.(.__~_c.. ___ :__ __ _ 

I Collected By SF f" I"Y-21-(11 c-,,-Jrl ID# ___ Date Collected. __ Lf_/_...r_. _l_._'f_Lf_· ___ Ti.me __ l_'"l-__ 0 _0 __ 

I Agency: . __ Hazardous Waste: __ Solid Waste ~Superfund 

.. Sample Type 
Environmental · Concentrate Comments I 

__ Ground wate_r (1) 

I __ .Surface water (2) 

_ Solid (5) .S P · or- .JO 

-- Liquid ( 6) . (r tE ()f .. , I, , 6 e: 1;:;wrq.-f) 

I
_Soil (3) 

~ Other (4)St:Dtt--tEtll 

Sludge (7) ----------

Other (8) ----------

I Organic Chemistry 

I Parameter Results(mg/1) 
P&T:GC/MS 

X Acid:B/N Ext. 

I 
1fTBE -------

){ f'Etrtc,t>Cj feB 
_ .ENd~~tiiJ .,..<-o-, f,~()-IJ.-~-!1'\..-

1 _L.tiltldl/£ <Ot20~ 
_M¢AP¥c01L.<< /. tJ ~ 
___::ro~eAI& <.2~~ 

I 
_aa/d~E<o~~P/'m. 
-~aUA£.<Ot/~ 
Jk2!A6f/4().?bJ.IZEN~./?~m I _ PetJs --"·'4/?Rnt 

Radiochemistry 

1 .. -;:~dmeter Results (PCi/1) 
__ Gross Alpha I _·Gross Bela -------

Inorganic Chemistry 

Parameter Results (mg/1) (mg/kg) 
Arsenic 
Barium --
Cadmium 
Chloride 
Chromium --

--Copper 
Fluoride 
Iron --
Lead 
Manganese 

=Mercury 
Nitrate 
Selenium --
Silver --
Sulfates 
Zinc --

_pH 
__ Conductivity ------

TDS --
TOC 

·l,, ____ l\_1_ic_r_o_b_i_ol_o_gy ____ --l _____ _ 

Parameter Results (Col/lOOml) 

1=-
1 
I Lab Number 

TCLP Compounds 

Inorganic Compounds 
Arsenic · --.Barium -- Cadmium -- Chromium -- Lead 

--Mercury 
--Selenium 

Silver 

Organic Compounds 
benzene 
carbon tetrachloride 

Results(mg/1) · 

Results (mg/1) 

-- chlordane ------

chlorobenzene -- chloroform 
o-cresol 
m-cresol 

-- p-cresol 
--cresol --
-- 1,4-dichlorobenzene ------

1,2-dichlorocthane = 1,1-dichloroethylene ------
2,4-dinitrotoluene = heptachlor 
hexachlorobenzene 
hexachlorobutadiene -- ---------
hexachloroethane 

-- methyl ethyl ketone 
-- nitrobenzene ------

-- pentachlorophenol 
=pyridine 
__·tetrachloroethylene 

trichloroethylene 
--2,4,5-trichlorophenol 
--2,4,6-trichlorophenol ------
-- vinyl chloride 
-- endrin --

lindane --· 
___ methoxychlor 
__ toxaphene 
__ 2,4-D 
__ 2,4,5· TP (Si!vcx) 

--·-----------

-------1 
--------' _______ , 



.IC. Department of Environment. 
lullh. &. Natural Resources: 

Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST. State Laboratory of Public Health 

. P.O. Box 28047, 306 N. Wilmington Street 
RAleigh, North Carolina 27611 

lte Number N W · q tb · ((;•() Cf 11 Fidd Sample Number_· _l_~...:..b..:.l_. tf_. _______ --..:...._ 

· r- _\ _' ~ ·rc -y t.J-tJPe1'4v.J v•t..<.C'" ;-J L. Name of Site ~ ('" t-. r r- r M c; ,e.;, Site Location . n t: 

lollec~ed By ..r F f 1'1 ~_z,_ I J-7 Cor rJ ID# ___ Date Collect-.... ed~~~~-L.{~-/~.rJ~---7~7~Lf~-·-_-_.t.._-_-T_im_e~~/~'2...~~0~0====--
.lgency: Hazardous Waste Solid Waste X Superfund TCLP Compounds .. 

-

I 
Sample Type Inorganic Compounds Results(mgfl) 

Environmental Concentrate Comments Arsenic --
. .sP· oS"·.SD 

Barium --__ Ground water (1) _Solid (5) Cadmium --
I_· _ Surface water (2) ~'jq-4) 

Chromium· 
_Liquid (6) (se- --

i)tt. .... ·"' -r" £:'" Lead 
--Mercury 

l; So:l (3) _ Sludge (7) --Selenium -- Silver 
~Other (4)..rtDtt--tEt-ll Other (8) --

--
I 

r. -- ·'b; --
Organic Chemistry Inorganic Chemistry --

(Parameter Results(mg/1) Parameter Rt.sults~ (mg/~ Organic Compounds Results (mg/1) 
' 

_P&T:GC/MS X Arsenic <.\-9 benzene --
~:- Acid:B /N Ext. x Barium =ro carbon tetrachloride -- --

1 MTBE l<' Cadmium ·<to chlordane 1- -- --
Chloride chlorobenzene -- -- --

}( Chromium <to chloroform 

II --__ Copper <rcresol --
Fluoride m-cresol -- Iron p-cresol 

II 
--

>' Lead ¢.o cresol -- --__ Manganese 1,4-dichlorobenzene --
-- ~Mercury .L..o.os __ 1,2-dichlorocthane 

11- Nitrate __ 1,1-dichloroethylene --'JI( Selenium "-\ 2,4-dinitrotoluene -- --
X Silver (to __ heptachlor --11--- Radiochemistry Sulfates hexachlorobenzene -- S:J --
)( Zinc hexachlorobutadiene --Pard meter Results (PCi/1) _pH hexachloroethane 

I ~- Gross Alpha __ Conductivity __ methyl ethyl ketone 
__ Gross Beta TDS nitrobenzene -- = pentachlorophenol TOC --

n -- __ pyridine 

Microbiology -- __ tetrachloroethylene 

-- __ trichloroethylene 

I 
Puramclcr Results (Col/lOOml) __ 2,4,5-trichlorophcnol --
- -- __ 2,4,6-trichlorophcnol 

__ vinyl chloride - -- cndrin 

I Date Received 

--
lindane 

Reported by __ methoxychlor 

I 
__ toxaphene 

D:1tc Extr:u.:tcu Date Rr.:ported 2,4-0 

005721 APR 894 = 2,-!,5·TP (Silvcx) 
D:1t..: Analrt.cu Lab ~~umbcr 
! i! !". 1:'il "~'-'=' .... ~~l~d ~.'"il J -- -
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I 
I 
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KC. Departmr.nt of Environment. 
llc:alth, &. Natunl Resources 

Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State Laboratory of Public Health 
P.O. Box 28047, 306 N. Wilmington Str'Cet 

Raleigh, North Carolina 27611 

Site Number N GD '1 i E, (@ CJ 11 

Name of Site .S r,. rl ,J P p.;oi'E ,.:;y 

Field Sample Number __ I.J __ 7_3_E' ________ _ 
· IJ' .. r::::~,.·•,JVIc..c..e _,,. 

Site Location 11 t: JJ_,., .:;;;;,..,. v ,- ..... 

~--~--------~--~-----------
Collected By ..S F f"' M'-2,_. ( 11 -c,,.Jr/ ID# Date Collected L{ /.s-1 C£'1 Time 

------- ~------------------ ------------
Agency: __ Hazardous Waste Solid Waste Lsuperfund TCLP Compounds 

Sample Type Inorganic Compounds Results(mg/1) 
Environmental Concentrate Comments Arsenic -- Barium 

__ Ground water (1) _Solid (5) -S p. 0 b, _f.I - Cadmium --
(tJ ~~1?111 

Chromium 
__ Surface water (2) _Liquid (6) "~'""""' ...... t.e - Lead 

. X Soil (3) 
=Mercury 

_ Sludge (7) · Selenium --
' Silver . ' -_Other (4) _Other (8) --

--
--Organic Chemistry Inorganic Chemistry -

Parameter Results(mg/1) Parameter Results (mg/1) (mgfkg) Organic Compounds Results(mg/1) 
)( P&T:GC/MS --Arsenic benzene --_ Acid:B/N Ext. -- Barium carbon tetrachloride --MTBE Cadmium chlordane -- - --Chloride chlorobenzene -- -- -Chromium chloroform -- - --
-- __ Copper (}-cresol --Fluoride m-cresol -- -- = p-cresol -- Iron - Lead cresol --
-- __ Manganese = 1,4-dichlorobenzene 

-- _Mercury __ 1,2-dichloroethane 

-- - Nitrate __ 1,1-dichloroethylene 
Selenium 2,4-dinitrotoluene - = heptachlor Silver -Radiochemistry Sulfates hexachlorobenzene - --.. Zinc hexachlorobutadiene - --Par.tmeter Results (PCI/1) _pH hexachloroethane 

__ Gross Alpha _ Conductivity -- methyl ethyl ketone 
Gross Beta TDS nitrobenzene -- -- = pentachlorophenol --TOC 

- pyridine 
Microbiology -- __ tetrachloroethylene 

-- __ trichloroethylene 
Parameter Results (Col/100ml) _ 2,4,5-trichlorophenol --
--- - 2,4,6-trichlorophenol 

-- -- = vinyl chloride 
endrin --

Date Received 1!-7--qVtt.h Reported by 
lindane = methoxychlor 
toxaphene 

Dale Extracted Dale Reported __ 2,4-D 

Date AnalyLed Lf-J.J.. -CJ'fnt.J.LLab Number 
_ 2,4,5-TP (Silvex) 

9L'10:)8 
DIIS JI!IJ (Heviscd 2/91) --



I· N.C Department or Environment, 
llcalth, & Natunl R.c:sourccs. 

Solid Waste: Management Divaion 

SAMPLE ANALYSIS REQUEST State LabOratory of Public Health 

.P.O. Box 28047, 306 N. Wilmington Street 
R.alc:i"'; North Carolina 27611 

I Site Number .f'l C.V '1 ~ E> ( £rO . Cf t1 . ·Fiel~ Sample Numbe~--__ I_S~'"l ___ .1_1_· _______ ·· 
Nam~ of Si·t~ S r ~ tl rJ . f tVO,.E ,.:;y :· ·. ·-~· . . . . Site Lo~tion.; 1-tt?"tJ.b B~tJ,.,.VI t..c.E" :rl' (...: 

I Collected By SF f "',..y..,a,. ( 11 e:.~rl rD.#...:..··-· _· __ D~t~· Colle_cted. __ Lf ___ /_...rJ_ .. _7_7_Lf_._· __ Tune I.:S '-1J-

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

.. 

Agency: _Haiardous Waste Solid Waste LsuPerfund 
.. -

Sample Type 
.. 

Environmental Concentrate Comments 

_Ground water (1) _Solid (5) ...Sf.t:J~·.J'J 

_ Surface water (2) _Liquid (6) r~ o,..,...,,..,ll'be; t:>·7Z11) 

X Soil (3) _Sludge (7) 

_Other (4) _Other (8) 

Organic Chemistry Inorganic Chemistry 

Parameter Results (mg/1) Parameter Results (mg/1) (mg/kg) 
_.· P&T:GC/MS Arsenic --
~ Acid:B/N Ext. Barium --MTBE Cadmium 
X {:Jt.m.cfYE/~9 --

-- Chloride 
-:-- ecaJ <o,Jo f¥?nt. Chromium --
_ Et~.,d&!l <o .. ~ __ Copper 

Fluoride _ L.tN(/AtiE. <o, --
__p1~ .q;_/1~ Iron -- Lead ___::fP. EM <;?.~ --_tMIP.ctl,uE -co,~ __ Manganese 

_'ll'r'foeJIP.t?.. <P·I~m. __ Mercury 

~Mit?~./! fV'M Nitrate --, 
Selenium -- Silver --Radiochemistry Sulfates --
Zinc 

Par.1meter Results (PCi/1) --
_pH 

__ Gross Alpha __ Conductivity 
Gross Beta TDS -- -- TOC --

--Microbiology --
--Parameter Results (Col/lOOml) --

-- --
-- --

Date Received 1{-1- fC( Ub Reported by 

r:~s-~e~ !t.-t.t..-~"'-ve. 
Datcxrractcd BNA :9-~1-9<1 ~~ Date Reported 

MA- f'C/Jf¥f'esr 
941039 Date Analy.Lcd t/-1)-~i'·I.S:.W Lab Number 

DIIS 31'.11 (Revised 2/91) -yp 

· TCLP Compounds 
.. 

Inorganic Compounds Results (mg/1) 
Arsenic -- Barium - Cadmium -- Chromium -- Lead 
Mercury 

--Selenium -- Silver -----
--
·--
Organic Compounds Results(mg/1) 

benzene -- carbon tetrachloride -- chlordane -- chlorobenzene -- chloroform -- o-cresol -- m-cresol 
-- p-cresol 

cresol = 1,4-dichlorobenzene 
__ 1,2-dichloroethane · 
__ 1,1-dichloroethylene 
__ 2,4-dinitrotoluene 
__ heptachlor 

hexachlorobenzene -- hexachlorobutadiene -- hexachloroethane = methyl ethyl ketone 
nitrobenzene = pentachlorophenol 
pyridine 

__ tetrachloroethylene 
_ trichloroethylene 
__ 2,4,5-trichlorophenol 
__ 2,4,6-trichlorophenol 
_ vinyl chloride 

endrin -- lindane 
-- ~ethoxychlor 
__ toxaphene 
_2,4-D 

2,4,5-TP (Silvex) 

--



•• , ..... e6 •• t.ea--:..._. 

I N.C. Department oC Environment, 
lleallh, &. Natural Resources. 

Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State uboratory oC Public Health 
.P.O. Box 28047, 306 N. Wilmington Street 

Ralci~. North Carolina 27611 

·1· .~i_te Nu~ber . N C.V q t b 18"0 t:t 1/ Field Sample N~ber:---.:-/ _&,_~_?_? _______ ·_:_· 

Nam~ofSite ·s~~rlr-l "P~,.£,:;y··.··~· · · Site~tion·~ H?~J_l>ef'4cJ..JVI~ !"l.G: 

I Collected By sF f ,.,M"-21-I 1-1 c-,,.JrJ ro'# .· . D~t~-Colle.cted L( I r /.1'1 Time 13'·ir ------- ~------------------ -------------

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

Agency: Hazardous Waste ... Solid Waste X 
.. 

Superfund 
- .. 

Sample Type 
Environmental Concentrate Comments 

_Ground water (1) _Solid (5) .Sf·06·SS 

_ Surface water (2) _Liquid (6) (j vfLir,r~-. ~e- prU"tl 

· .X Soil (3)' .. .. _Sludge (7) 

_Other (4) _Other (8) 

· Organic Chemistry Inorganic Chemistry 

Parameter Results (mg/1) Parameter Results(~(mg/kg) 
_P&T:GC/MS :>< Arsenic ..<!. \ .. 9 
_ Acid:B/N Ext. >' Barium s-.5---MTBE >< Cadmium <co -- -- Chloride --

X Chromium < to ---
-- __ Copper 

Fluoride -- -- Iron -- --
-- )( Lead ¢0 --
-- __ Manganese 

-- 25._Mercury ..l..D-aS 
Nitrate -- --

)( Selenium ~\ 

!K -- Silver <to 
Radiochemistry Sulfates --- )( Zinc '-/9 

Par.lmeler Results (PCi/1) _pH 
__ Gross Alpha __ Conductivity 

Gross Beta TDS -- -- TOC --
--Microbiology --
--Parameter Results (Col/lOOml) --

-- --
-- --

Date Received Reported by 

Date Extracted Date Reported 

005723 APR 894 
D<.~lc AnalyLcd Lab Number 
Ill IS 31'.11 (Revised 2/91) 

TCLP Compounds 

Inorganic Compound! Results(mg/1) 
Arsenic - Barium - Cadmium - Chromium -- Lead 
Mercury 

-Selenium -- Silver --
-
--
--
--
Organic Compound! Results(mg/1) 

benzene -- carbon tetrachloride - chlordane -- chlorobenzene -- I 

chloroform -- o-cresol -- m-cresol 
- p-cresol 

cresol --__ 1,4-dichlorobenzene 
__ 1,2-dichloroethane 
_ 1,1-dichloroethylene 
_ 2,4-dinitrotoluene 

heptachlor 
hexachlorobenzene - hexachlorobutadiene -- hexachloroethane 

-- methyl ethyl ketone 
-- nitrobenzene = pentachlorophenol 
__ pyridine 
__ tetrachloroethylene 
__ trichloroethylene 
__ 2,4,5-trichlorophenol 
_ 2,4,6-trichlorophenol 
__ vinyl chloride 

endrin -- lindane --__ methoxychlor 
__ toxaphene 

2,4-D = 2,4,5-TP (Silvex) 

--

I 
I 
i 

' 
I 

I 
I 
I 
I 

I 

i 
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.. 

N.C. Department of Environment, 
I fealth, & Natural ResOurces 

Solid Waste Management Division 

SAMPLE ANALYSIS REQUEST State Laboratory of Public Health 
P.O. Box 28047, 306 N. Wilmington Street 

Raleigh, North Carolina 27611 

Site Number f'J CC/ q i 6 ( g-D 'f 1'1 
151'10 __ ., 

Field Sample Number. _______________ _ 

Name of Site .S f""'rl rJ 'PtvOfE,:;y Site Location HcrJI>&~'--.rtJ,J VItA..€" f'J '-

- ( ,.Jf'/ u fHfc'( 'ft\.tP Bt-4-,JtC Collected By S F f 1'1 /I'Y...C:t- 11 -c. ID# ___ Date Collected. __ -, __ q __ , ____ Time _____ _ 

Agency: Hazardous Waste _Solid Waste Lsuperfund TCLP Compounds 

Sample Type Inorganic Compounds Results(mg/1) 
Environmental Concentrate Comments Arsenic -- Barium 

_Solid (5) <T ,..,,, aw+.Jt< --
Cadmium __ Ground water (1) -- Chromium --__ Surface water (2) _Liquid (6) Lead 

__ Mercury 
_Soil (3) _Sludge (7) Selenium -- Silver 
~ Other (4) _Other (8) 

--
--
--
--Organic Chemistry Inorganic Chemistry --

Parameter Results(mg/1) Parameter Re.sults(mg/l)(mg/kg) Organic Compounds Results(mg/1) 
X P&T:GC/MS Arsenic benzene - --

Acid:B /N Ext. -- Barium carbon tetrachloride --MTBE Cadmium chlordane -- -- --Chloride chlorobenzene -- -- --Chromium chloroform -- - --
-- __ Copper o-cresol --Fluoride m-cresol -- - = p-cresol -- -- Iron 

Lead cresol -- -- --
-- _Manganese __ 1,4-dichlorobenzene 

-- _Mercury __ 1,2-dichloroethane 

-- -- Nitrate · __ 1,1-dichloroethylene 
Selenium __ 2,4-dinitrotoluene - Silver __ heptachlor -Radiochemistry Sulfates hexachlorobenzene - --
Zinc hexachlorobutadiene -- --Parameter Results (PCi/1) _pH hexachloroethane 

__ Gross Alpha __ Conductivity = methyl ethyl ketone 
Gross Beta TDS nitrobenzene -- - = pentachlorophenol - TOC· 

- __ pyridine 

Microbiology - __ tetrachloroethylene 

-- _ trichloroethylene 
Parameter Results (Col/100ml) __ 2,4,5-trichlorophenol --
-- - __ 2,4,6-trichlorophenol 

-- - __ vinyl chloride 
endrin --

L/- 7--'/ll th 
lindane 

Date Received Reported by = methoxychlor 
__ toxaphene 

Date Extracted Date Reported 24-D --. 
Dale Analyzed L/-~~-q L/- ·~11-<r- Lab Number 941040 

2,4,5-TP (Silvex) 

--Dl IS 3191 (Revised 2/91) 
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I· 
STATE LABORATORY OF PUBLIC BEALTH 

I 
I 

PO BOX 28047- 306 N. WILMINGTON ST .. RAI.EIGH. NC 27611 

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

ORGANIC CBEMICALANALl"SIS 

PURGEAIJLE COMPOUNDS LAB NO tftf/0~1 9tfi0.J.3 9LJI/Jt;)S 
FIELD NO 15715 157Jf3 I o 7.;2. I 

COllfPOUN.D 
... 

TYPE c I l ( .;2_ ) ( .., ) 

l@pg/kg ~/kg -UNITS pg/(pgfkg_..~ 

CHLORO:aerHAMl!: Q>Ooob U- LL (..,L 

VINYL CHLORID!: lO I 

BROWOHETHANE JO 
CHLOROr:mAN!l 10 
TRICHLOR0n.t10ROK!:'t'llt\N!: JO 'V 
ACJ;ro!D: 50 3:T,B 
l,l•DICHLOROI!:TB!:NI: 5 (A-

IODOJD:'IRA10!: 10 
JaTliTIZJD: CHLORID!: 5 
CARliOlf DlSot..nDI!: I 
TRAl'IS.l.:Z·DICHLOROI!:TKI!:J'f!: w 
ACRYLOlflTRIL!: ;:co 
l,l•DICHLOROI!:THANl!: 5 
2·Btrr.ANON!: .!50 
CIS.l.:Z·DlCHLORO~ 6 I 
CHLOROFORW 

l,l,l·TRICHLORO!:TJtAN!: \ v 
CARliOlf TI!:TRACHLORID!: 10 
BE."fZ!:lD: /) 
1,2·D!CHLORO!:Tl~A1(!; I 
TRICHLOROI!:THANl!: I 
1.2·DICHLOROPROPAN!: \ll I I 
BROWODICHLOROMETHAl'fE JO \ I ·l! ~ 

fMDLf 
e- et~c:~~ui'JO PRE:SE'NT IN L.AI3 61.At.l'l::'5 • 
J- :z:atimated value 
:r; Actual value is known to be less than value given. -

9'-f/O;;..B 9'1-1030 

15 7:2..&;, 15 7cJ..t 
( ,_,. ) ( .;z_ ) 

pg/1_@ [l@pg/kg 

u_ u..... 

. . 

I 
I 

I I 
·W' v 

I. - Actual value is known to be greater than value given. 

I 
u - Material wa.s analyzed for but not detected. 'l'h• number ia the Jlinimum Detecticn Limit. 
m. - Not analyzt~d. 
1/ - Tentative identification. 
21 - On 5RDC Li•t of Priority Po1lutant•. 
U - Co,..pouND REUABLY bETEQ"AeLE ONLY AT IHC?I-f CoNC£1\)Tet;TJcl\l:S • 

I 
C • 'Po.:Y.-18LE. LA& CONT'P.I41~Al"lct.J, 

DEHNR 3065-0 (10/93) 

9'-1-103;1. 
1573/ 

( 'f ) 
pg/~ 

LJ__ 

I 
J 

v 

P'DRGCO:r.LORG 



-~-- ----- .. --.... ·--·· ...... . .•••• ,; •• t ... ;. .... :~-·;;:.\~·., + 
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STATE lABORATORY OF PUBLIC HEALTH 

I 
I PO BOX 28047- 306 N. 'WILMINGTON ST •• RALEIGH. NC 27611 

OR CCHEMICAL :AL s AN. l'Sl 
I 

.PURGEABLE COMPOUNDS LAB NO CJLfto.;:u ~10;13 qL{-Jo;;.5 !l__ Lf !_0:28 CZif ttJ30 

~. FIELD NO 15715. 157Jg" 1572 I J57.;t_(o J57c;LCO 

COMPOUND TYPE ( I ) ( ;2_ ) ( 4- ) ( Lf ) (c2.-_ ) 

UNrrS ~/kg ~/kg pg/~ pg/~ ~~/kg 
DDIROHO:M!:THAN!: 5 .nob u. l.J_ {;)._ (I.._ u.._ 

I 4-Ja:fHYL.2-PENTANON!: .5br 
5 ' L CIS-1.3-DICHLOROPROI'El'll!: 

TOI.tl!:l'f!: I 
TRANS-1,3-DICHLOROPROP!:l'f!: ,; U- . . . 
1.1.2.2-TZTRACHLOROr:THAlfE 10 
1,1.2-TRICHLORO!:TlJ.\n 5 

I 
2-H!:XA!(OI'f!: f5o 
Tl:TRACHLOROETH!:I'f!: 5 
DmROHOCHLOROioi!:'I11ANJ!: /0 
!:THTt.J!:I'f!: DDIROHIDt: s 
CHLOROBENnl'f!: J-
1,1,1,2-n:TRA.CHLOROt:THA!'I!: 10 I 

!:THTL BE:fZ!:I'f!: !5 

I XYI.!:NES JO 
STTRZ.'ft: f5 

HI 
BROHOFOJUl 10 : 

TRANS-1,4-DICHLORO.:Z..Btrr!:l'f!: ~D 

"I 
1,2.3-TRICBLOROPROPAME :;Jet) 

1,4-DICHLOROBEifZZNZ _10_ 
1,2·DICHLOROB!:Nnl'f!: _} 

~ 1,2·DDIROH0.3-CBLOROPROPAN!: ~ 
H VlNTL .AC!:TAT!: } ., I \ I ,j \ v ' /__ 

I "' 

I 5-
iMDLt 

~ct,f<~N I> r ... ,.. .. ~ IN LAB 6LA N)c:S. 
J - Zatimated value 
~ - Actual value is knoWn to be less than value giYen. · 

I L - Actual value is known to be greater than value given. 
U - Material. waa analy:ed for but not detected. 'l'be number ia the xuu.- Detection Limit. 
D. - Bot &Dal.y:ed. 
1/ - ~entative identification. 
"fil - On lllRDC List of Priority Pollutants. 

I ii - CoNPDIUitl REUJ!\Bl.V DETECTl\SlE oNLY RT J-tiG-1-1 CoNC.fNTI!RTioAJS. 
C. - -·?o~51Bl.E l~l3 CoNTA,.U~AIJON. 
DEBNR 3068-0 (10/93) 

94103~ 

1573 ( 

( '-1 ) 
pg/1~/kgj 

u 

\ I 

PURGCOH..ORG 



srATE LABORATORY OF PUBUC HEALTH 
PO BOX 28047- 306 N. WILMINGTON ST., RALEIGH. NC 27611 

·oRGANIC CHEmCALANALYSIS 

I 
PURG.EABI..E COMPOUNDS LAB NO 'i4103'-f 94J03(p qqto.3'8 9LfltJ4-0 

I FIELD NO 1!57 3 3 1513~ 1573? 157'-tO 

CO.MPOUlVD 
~. 

TYPE ( .;2_] ( 4 ] ( 3 ] ( g. ] ( ] 

I lJNlTS ~/kg nn(w.Jki) pgJ(~) l~ikg pg/1 pg/kg 

CHLOROioll:THAlf!: .2nnnb U- LL (....(_ U-

I 
VINYL CHLORIDE I ()'i I 

BROMOIO:THAll!: .1n 

I 
CHLORO.!:I'HAl'f!: lO 
TlUCHLOROn.tl'OROJa.:l'BANE JD 
AC!:TOIO: ,I)() 

. 

l,l•DICHLORO£TBE:f!: !) 

IODOioi!:THAlfl: ID 

I la:TBTIZIO: cm.oRIDE !5 
CAR!IO!f DlSm.nDE 

~f TRA:f5-1,2·DICHLOROETHJ!:m: ' v 
ACRYLOin'TIUL!: ;;;_co 

I 
l,l•DtCHLOROI!!TBAl'f!: 5 
2·Bt1T'ANOIO: .50 
CI5-1,2·DICHLOROI!:TBI!:l'O!: 5 

I CHLOROFORM 

l,l,l·TlUCHLOROEl"RAl'r!: "v 
I CARBO!f TETRACm.oRIDE ID 

BElf'ZEIO: r) 

I 1,2·DlCHLOROr:THA!f!: 

TlUCHLOROJ!:THAl'fl!: 

I 1,2·DlCHLOROPROPAMJ!: ,I/ 
BROMODtCm.oROIU:THAN!: 10 ' v ., [! \II ,[7 

I 
I 

fMDLf 
e,- "f,at.~~ui\JO PRE:iE'tn" IN &.AS Sl.ANl:~. 
J- Estimated <value 
~ - Actual value is known to be lees than value given. 
L - Actual value is known to be greater than value gi<van. 

I t7 - Material was analyzed for but not detected. The number i• the Minimum Detection X.im.it. 
lD. - Hot analyzed. 
1/ - Tentative identification. 
!1 - On lllRDC List of Priority Pollutanta. 
H • COI'tlPoUiil> RELIABLY bETEc:rA6lE CNLV AT ffiCTH CoNc£1'Ji'eJqTJcl\lS • 

I C. - Po:Y.>•Bl.E. LRS coNT~I41J:~Al"lctJ, 
DEBNR 3065-0 (10/93] 

. 

( ] 

pg/1 pg/kg 

PORGCO!LORG 
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I 
•.; .. 

I STATE lABORATORY OF PUBLIC HEALTH 
PO BOX 28047- 306 N. 'WILMINGTON ST •• RALEI~ NC 27611 

I 
ORGANIC CBEMTCALANALYSIS 

PURGEABl.E COMPOUNDS LAB NO 9lfl o:3lf Q1Jo3(D Cf~/03~ 94-IOL/0 

I ~. FIELD NO J 573.3 J573~ 15 7.3? 15 ?i./0 

COMPOUND TYPE ( o1-) ( 4 ) (3 ) ( f!1r ) ( ) 

I UNITS l@pg/kg pg/1 pg;.q_; pgf(i;l~ l~ypg/kg pg/1 pg/kg 

DmROHOH!:'l'HAlfl: .SntJb t.L u_ U- LL 

I 4-J&!':THTL.2-nNT.ANON!: .t;o 
.5 CIS-1,:5-DICHLOROPROnME 

I TOLm:!n'! \ 
TRANS-1,3-DICHLOROPROnmc -J; I 0 

I 
1,1,2,2-T!:TRA.CHLOROE'I'HAX!: 10 
1,1,2-TRICHLORO!:'IlL\l'R: 5 

I 
2-HEXAlfO!n'! -5o 
T!:TRACHLORO!:TR!:N!: ..5 
DIBROHOCHLOROJa:t11AN!: 10 

I r:t'H"rLElf!: DmROHIDZ: 5 
CHLOROBENZENZ: Jt 

~f >,>.U·TZt>W:BtDRO..,..,.. 10 
!:THTL BE!'rZEN!: _5 
rru::oa:s 10 
STYRE."f!: 5 

J 
BROHOFORK /0 
TRANS..l,._DICHLOR0.2-BUT!:l'r!: ~0 

' 
1,2,3-TRICHLOROPROPAN!: ;leD 
l, ... DICHLOROBENZEN!: /0 
1.2·DICHLOROBENZEN!: J, 

1 1,2·DmROH0:3-CHLOROPROPANE :200 
VINYL AC!:TATE .J,t .J; "\ v ,v ,v 

I 
I iMDL.t 

e- 8;:!Ck.6~D PRE.SENT n.S LAB BLANk~. 
J - Estimated value 
~ - Actual value is known to be less than value given. 

I L - Actual value is known to be greater than value given. 
'0' - Material -s analyzed for but not detected. 'rhe number is the Xizl.iJinzm Detection Limit. 
~ - Not analyzed. 
1/ - ~entative identification. 
'?it - On mtDc List of Priority Pollutants. 

I ii - CoN'PDilrtb REU~BLV DETEClr\BlE o...,.LY RT HI&J.I CDNCfNTI!AT)Of\JS, 
C. - Po:SSIS«.E LR(3 CoNTAMt~R'TJON, 
DERNR 3()68.() (10/93) .. 

( ) 

pg/1 pg/kg 

I 

PURGCOM.ORG 



I· 
I. 

BASE/NEUTRAl AND ACID 
EXTRACT ABLES 
COHPOONO 

STATE LABORATORY OF PUBLIC HEALTH 
DIVISION OF HEALTH SERVICES, N.C. DEPARTMENT OF HUMAN RESOURCES 

P.O. BOX 28047 ~ 306 N. ,WILMINGTON, ST., RALEIGH, N.C. 27611 

ORGANIC CHEHICAL ANALYSIS 

FIELD# /S?/'7 IS7.:1.0 /.57.:Z.:2- /S7.J..s:_ 
TYPE .LJ ) ( ~) ( tf ) ~ ) 

1:!!.1 trosodimethvlami ne 
~C2-ch1oroethyl)ether 

/0/ _g3/j I.A. -- IJ\..- _!,A........_ . 1.1\..,. 1A- - -,,,.__, 

2-chloroohenol 

1 ~~~~chlorobenzene ~4-dich1orobenzene 
1 2-dichlorobenzene 

sC2-chloroi llether 
xachloroethane 

N-nitroso-di-n-oroevlamine 
~robenzene 

horone 
2-n i trooheno 1 

,14-dimethyl pheno 1 
s(2-chloroethoxv}methane 
4-dich1oroohenol 

f2.4-trichlorobenzene 
hthalene 
achlorobutadiene 

4-ch1oro~resol 

xachlorocvc1ooentadiene 
4.6-trichloroohenol 

2-ch1oronaohthalene 

.. 

enaohthylene 
methvl ohthalate 
6-dinitrotoluene 

acenaohthene 

14-dinitroohenol 
4-dinitrotoluene 

4-nitroohenol 
.e,.orene 
~hloroohenvlohenvlether 
diethyl ohthalate 

1-dinitro-o-cresol 
henvlamine 

bbenzene 

1
4-braroohenvl ohenvl ether 

achlorobenzene 
tachloroohenol 

ohenanthrene 
ahracene 
a.utvl ohthalate 
fluoranthene 

'II{ 

SO//bSO 
1Jol33o 
'Soli~so 
to/~o 

I 

so/J~so 
/IJ/330 

SO//ItJSO 
!ltJ/33() 

I m"DL 
Estimated value. llz.O/SOI '-

/ 

' 
K - Actual value is known to be less than value given. 

, L L / 

' ' 
L - Actual value is known to be greater than value given. 

f Material was analyzed for but not detected. The numer is the Hininun Detection Limit. mJJL 
-Not analyzed. - - - _ 
- Tentative identification. 

f!- On NRDC list of Priority Pollutants. 

11,. V.<.vl6.i.on o6 HeaLth SeJLv.i.c.u 
~ 3068-0 (4/86 Ldbo~o~y) 

/ 
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EINEUTRAL AND ACID 
EXTRACT ABLES I CXlf1POONO 

1 rene 
benzidine I' benzyl phthalate 

zl_al_anthracene 
chrysene 
~-dichlorobenzidine 

· s(2-ethylhexyl)phthalate 
. di-n-octyl phthalate 

l!"zo(b)fluoraotheoe 
nzo(lc)fluoranthene 
nzo(a)pyrene 

1 ndeno (1 2 3-cd) ovrene 
~benzo(a h)anthracene 

nzo(q h l)perylene 

liline 
benzoic acid 

I 
,enzyl a lcoho 1 
kh loroani 1 i ne 
ibenzofuran 

erhYl oaobtha leoe th_ylp_henol 
thylphenol 

2-ni troanil ine 
IH\itroani line 

1-ni troani 1i ne 
.,4 5-trichloroohenol 

STATE LABORATORY OF PUBLIC HEALTH 
DIVISION OF HEALTH SERVICES, N.C. DEPARTMENT OF HUMAN RESOORCES 

P.O. BOX 28047- 306 N. WILHINGTOH, ST., RALEIGH, N.C. 27611 

ORG.ARIC rnEHICAL ANALYSIS 

LAB NO l1'flodl..J.. 19'// o.;< '-/ tr'//0,2{.;, 1'?~/o.:<-z 
FIELD II l.S717 /S/~0 /5"7.:1..2 IS7.2L~ 
TYPE (I J Js,;l_) Jl:/-t (~) 

UNITS V' lJC!/l)tu¢kCI ~uq/l.li:Qztq ~l(ua/lcQ. :uCIIl~ 
/o/~30 -.. ~ tA. - t~ VL-
So/LhSO 
10/.330 

J, 
'I bStJ S(JI 

1/tJ/ 330 
1~/.13_0 
SO/liDO 

I , ~ 

\J~ ,, w ' 'I -"' If 

ls"ollhS'o V'- Lo\- lA- VL-

~ '/ 
1~/..331) 

"' SO/!_!d5o 

/ I I I 

...v '\ '\ \ \V 
. 

mnt-
J- Estimated value. H~O/ .$()/i-

_q_y /D:l. Cj 
IS727 

({/') 

~(ug/lc~ 
lA,., 

\ 

(A-

I 

'\, 

l
K - Actual value is known to be less than value given. 
l - Actual value is known to be greater than value given. 
U- Material was analyzed for but not detected. The number is the Hinimum Detection Limit. 
NA - Not analyzed. 
11- Tentative 'identification. 

m:nt... -
~~~/-On .NR~.List of Priority Pollutants. 

N.C. V.tv.U-<.o n o 6 H ea.Uit S Vtv.i.c.e-6 
VHS 3068-0 (4/86 Labo~o~yl 

~Y/03/ 
JS"7.3D 

( ..,Z) 

•uQ/1~ 
lA-

/ 

~I 

LA. 

/ 
,~ 

~- .. · ... 



I 
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BASE/NEUTRAL AND ACID 
EXTRACT ABLES 
COHPOUND 

l nitrosodimethylamine 
s(2-chloroethvl)ether 

2-chlorophenol 

ll~~!chlorobenzene 4-dichlorobenzene 
1~2-dichlorobenzene 

l s(2-chloroi l)ether 
xachloroethane 

N-n1troso-d1-n-oroovlam1ne 
li!-:robenzene 
~horone 
-nitrophenol 

1
4-dimethvl oheno 1 
s(2-chloroethoxy)methane 
4-dichloroohenol 

1 2,4-trichlorobenzene 
hthalene 

xachlorobutadiene 
4-:ch 1 oro-m-creso 1 

t
~xachlorocvclooentadiene 

~4 6-trichlorophenol 
-chloronaohthalene 
~aphthyl ene 

thyl phthalate 
~6-dinitrotoluene 

acenaphthene 
4-dinltrophenol 
4-dinitrotoluene 

4-nltrophenol 

~rene 
1 hloroohenvlohenvlether 
~ 1ethyl phthalate 
~lnitro-o-cresol 

nzene 
nylamine 

4-brarophenvlohenylether 
achlorobenzene 
tachloroohenol 

phenanthrene 
.hracene 
.. utyl phthalate 
fluoranthene 

STATE LABORATORY OF PUBLIC HEALTH 
DIVISION OF HEALTH SERVICES, N.C. DEPARTHENT OF HUMAN RESOURCES 

P.O. BOX 28047- 306 N. ,WILMINGTON, ST., RALEIGH, N.C. 27611 

ORGANIC CHEHICAL ANALYSIS 

FIELD# _/..._-173;). 1573,~ /57.3 7_ ~~-7..39 
TYPE ( lf )_ J ~) (_i£J. (....:il_ 

/0/ ~3D fA - Ill lA.:.-_ I. 

'~ 
SO//~So 
l!tJ/330 
'$0/twSO 
/0/~30 

I 
~ 

sohe,so 
/tJ/330 

I 

SOLL0SO 
/1J/33D 

I / / 
\I ' 

/ 

m'bL l Estimated value. Hz.O/SOI L-
K - Actual value is known to be less than value given. 

( ) . ( ) 

uq/1 uq/lcg lJg/1 'IJQ/Icq 

L - Actual value is known to be greater than value given. . 

f Haterial was analyzed for but not detected. The nliTber is the Hininun Detection Limit. m1JL 
-Not analyzed. ... - - _ 
-Tentative identification. 

~I -On NRDC List of Priority Pollutants. 

I 
. . . 

• V.i.v.i.6.<.on o6 HeaLth SeJtv.i.c.e.& 
S 3068-0 (4/86 Labonato~yJ 



STATE lABORATORY OF PUBLIC HEALTH 

I 
I DIVISION Of HEALTH SERVICES, N.C. DEPARTMENT OF HUMAN RESOURCES 

P.O. BOX 28047- 306 N. WILHINGTON, ST., RALEIGH, N.C. 27611 

BASE/NEUTRAL NIO ACID 
EXTRACT ABLES 

I 
COMPOUND 

rene 
benzidine 

l tvl benzyl phthalate 
nz(a}anthracene 

chrvsene 

I 
3-dichlorobenzidine 
s(2-ethylhexyl)phthalate 
-n-occyl phthalate 

l
benzo(b}fluoranthene 

nzo(k)fluoranthene 
nzo(a)pyrene 

indeno(l,2,3-cd)ovrene 
IILbenzo(a h)anthracene 
lt!lzo(g_._h, i)pervlene 

ll't11ne 
ll"nzoic acid 
benzyl alcohol 

hloroanillne 
· benzofuran 

2-methylnaphthaleoe 
Gthy}phenol 

thylphenol 
2-nitroani line 

l
~itroani 1 ine 

i troan i 11 ne 
:,4,5-trichlonophenol 

LAB NO 
FIELD tl 
TYPE 
UNITS 
/()/~30 

J0/.330 

sa/J~o 
llo/33o 
/0/.$30 
S0/!1:00 

~ 
, 

lS"a/JhS"o 

' " /() '.330 

-v 
s-o!JftJ5o 

--v 

m-.nt-

ORGANIC CHEHICAL ANALYSIS 

, / ,v '~~' 

LA-

_L I I 

' '\. 

J - Estimated value. H2-0/SCI '-

/ 

\' 

LA--

/ 

K - Actual value is known to be less than value given. 

l - Actual value is known to be greater than value given. · · 
~ Material was analyzed for but not detected. The number is the Hinimum Detection Limit. t11:Dt& 
-Not analyzed. - - - -

1/ - Tentative identification. Jli' -On NROC List of Priority Pollutants. 

I.e. D.<.v.U.<.otl o6 He.a.Uh Svz.v.<.c.u 
DHS 3068-0 (4/86 Labolt.a.:to~tyl . 



I .;C-Df-:HNR · 
>ivision of Sol!d Waste. Management 

0 Superfund Section I 0 Hazardous Waste Section 

0 Solid Waste Section 

I 

Organics Lab: -/
Inorganics Lab: ---

I========================C=H=A=IN==O=F=C=U=S=TrO=D=Y==R=E=C=O=R=D======================~ 
Project Name: S fA c-'.-1 f(l-:;>r E~'i't I Site ID # (NCD#) 1K6 1~0 &fJ7 
Location: rz.o ..... f-c.: ~-.:.,...;;__H_e-.... -J ..... e.-r::_-.r;_o_ .... -~~..,...:-,,....."--rs~c-

; I ~ddress:_. __________ _;_ __ 

Soil Water -;:. 

Sampled by: ...r+wc.,.-r- ,fMr.Jtf" .(.,e"f;. . .( .red!·~ ... 
Sampler ID....,.....--..---=-=--------"-'--
Telephone: <5_D) 7'3.? uo1 
Date Sampkd:C-f --:~-l..f---::s~;-c:;-'1 ______ _ 

Time Sampled: 

Waste Other ._c·a:> '""'"f. rlT I Sample Types: ·------ ----- -----

I Remarks: __ d_-_?_.,_"3" __ v_~_-..J_f"--"_'"~_eo ___ o..J_/_6_1_'1_..., ___________________ _ 

, Field Sample ISI•S" I..JIJ{ p--)1 g- 1-.(71.-0 J...r- ") 1--1 /S"/1..'/...., IS"?'\.....!-

-Numbers iS11...1. I J 11.:'7 Li"n8: IS1:?o IS '1 \? l /.J7 2 ,__. JS""7 7]-

IS"73J IS" "13(, JS"13 7 ISI::J I' }..'J-").1 ( IS")'-{ 0 <(YtPJ 

I 

Relinquished by: Time: 111s.J 
(Signature) 

R~~:;;~ct-b;,---ZJ¥s~1~S;-t:tle:-q;-----------r;~;;¥-L?-v--n;~;7F~:------
1 

Relinquished by: _______________ _ 
(Signature) 

Received by: 
(Signature) 

Relinquished by: 
(Signature) 

Date:. __ _ 

Date: 

Date: 

Time: ____ _ 

Time: 

Time: r 
I ------------------------------------------------------------------------------------------------------------------------------------------------ I 

Received by: Date: Time: 
(Signature) 1 

Results Reported: 

I (A:\ COCR.FRM) 

Date: s--v .. 7'y Time: 

;ovo 



I ·TC-DEHNR . 
)ivision of Solid Waste Management . . . 

0 Superfund Section I 0 Hazardous Waste Section 

0 Solid Waste Section 

Organics Lab: ~
Inorganics Lab: X 

I 
I CHAIN OF CUSTODY RECORD 

1 
Project Name: S fA r-3.-1 ff'-'>P E'~~'J Sampled by: ..r+wc.,."' fe..~-rJf .(., e_w.P. • .( ..red'~ ... 
Site ID # (NCD#) 'JK6 1~0 <117 Sampler ID ,__ 

Location: rz..o ... t-c.: ~ · He ... ""Je-r.,fo ..... v: lie:.. rJc Telephone:_(:ifl) 7:?:? uvr 
I Address: Date Sampled: lf 1... l{ -s? .,...,. 

Time Sampled: --
I Sample Types: Soil y.. Water -r Waste Other ..(CD' ~'"-t ,J} 

.. 

I Remarks: 
•' .· 

i 

I' 
-+~~~ I b~t f . Field Sample ~~~6'1 JU.10 I ' I? I (667"'1.-

-Numbers fC,pz {~b1'-1 Jtt1 .. r t ~ r>b { (,~ 7 7 

_ _..~~ 
i --

I Relinquished by: ~~ ~ ({~..-1/,~;.. Date: VI/? /''-1 Time: I '-f-S'D 

{Signature) II 

I ------------------------------------------------------------------------------------------------------------------------------------------------
Received by: ~~ S ! ' ::S:ls=Jo t..~ Date:-'f/7 /j 'i. Time: .;l .... .=.i } 

(Signature) 

I Relinquished by: Date: Time: 
(Signature) 

I ------------------------------------------------------------------------------------------------------------------------------------------------
Received by: Date: Time: 

I 
(Signature) 

Relinquished by: Date: Time: 
(Signature) 

I ------------------------------------------------------------------------------------------------------------------------------------------------
Received by: Date: Time: 

I 
(Signature) 

Results Reported: ~??./-u~ Date: -:?{jl>yTt Time: 

I 
(Signature) 

lA:\COCR FR.:\f) 

I 

I 

I 
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II 
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I 
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I 
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET 12 
LI USING ENGINEER'S SCALE (1/60) 

Ref. 2 

.... -· ·-· ...... ·. . .. . -

SITENAHE: .S(JJtrJr ~(J..of~M'j CERCLISI: rfer:J' "Jf(, lf'O~Il 
----~~----------~------------------

AKA: ____________________________________________ SSID: ________________________ ~ 

ADDRESS: ___ US __ . __ ~_0_~----~--------------------------------------------------
ZIP CODE: '1.$'1311f CITY: fl€rJP~Mot-fVILL.~ STATE:__;._N_c, __ _ ------------------

SITE REFERENCE POINT: !7'-'*'1P ·s tre Ulrr:n.~Ay 

USGS QUAD MAP. NAHE: S~t'IL.-ItrJ"i> 
~~~---------------

TOWNSHIP: N/S RANGE:. __ E/W 

SCALE: 1:24,000 MAP DATE: t'i<t I SECTION: 1/4 __ 1/4 1/4 

HJ\P ~ATUH: ~ 19 83 (CIRCLE ONE) HE RID IAN:----------------------------

COORDINATES FROH LOWER RIGHT (SOUTHEAST) CORNER OF 7.5' MAP (attach photocopy): 

LONGITUDE: 8?, o 30 ' 00 " LATITUDE: :U-o "2.'1- ' '30 " 

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5' GRID CELL: 

LONGITUDE: i'v o 30 ' 00 " LATITUDE: '3_r- o '2-.1,.. ' '3o " 

CALCULATIONS: LATITUDE ( 7. 5' QUADRANGLE MA.P) 

A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE REF POINT: 

B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS: 

A X 0. 3304 = 3' . 0 

0 , 2b . (J --------C) EXPRESS IN HIUUTES AND SECONDS (1'= 60"): 

D) ADD TO STARTING LATITUDE: Uo 1-'\..• :So . 0 " + iJ ' '3{, 0 -------- = 

SITE LATITUDE: 3-.r o 'Z-3 ' Ol. . 0 
!0'1 

CALCULATIONS: LONGITUDE (7.5' QUADRANGLE HAP) 

A) NUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REF POINT: 3'"L 

8) MULTIPLY (A) BY 0.3304 TO CO!iVERT TO SECONDS: 

A X 0.3304 /0 • s:- " 
C) EXPRESS IN MINUTES AND SECONDS (1'= 60"): 0 , I() s- .. 

---------
D) ADD TO STARTING LONGITUDE: Sfl-o30 ·~·~" + ~ , lO • s- = 

SITE LONGITUDE: ~o..:!..!!!._• ~._:C_" l 
11.-:r'r~ 

INVESTIGATOR: /'_... . / DATE: 
--~------~----------------------

.I 
E-10 
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SOIL SURVEY Ol 

Henderson County, North Caroline 

United States Department of Agriculture 
Soil Conservation Service and Forest Service 
In cooperation with 

North Carolina Agricultural Experiment Stati 
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SOIL SURVEY OF HENDERSON COUNTY, NORTH CAROLINA 

By John M. King, Jr., Soil Conservation Service_ 

Soils Surveyed By John M. King, Jr., and John W. Turpin, Soil Conservation 

Service, and Charles H. Young, Forest Service 

United States Department of Agriculture, Soil Conservation Service 

and Forest Service, in cooperation with the North Carolina 

. Agricultural Experiment Station 

t 

Henderson County is in the southwestern part of North 
Carolina (see facing page). The county is 241,664 acres, or 
approximately 377 square miles, in size. According to the 
1970 census, the population of the county was 42,804. 
Hendersonville, the couhty seat, had a population of 
25,018. 

Henderson County is in the Blue Ridge Mountains 
physiographic province. Elevation ranges from 1,400 feet 
above sea level near Bat Cave to 5,200 feet on Little 
Pisgah Ridge. The elevation at Hendersonville is 2,153 
feet. The mean annual temperature at Hendersonville 
averages 56 degrees, and precipitation averages about 56 
inches. 

About 18,400 acres in the survey area is in the Pisgah 
National Forest, and about 11,383 acres is in urban and 
built-up areas. Land other than that used for crops and 
pasture makes up 13,000 acres. According to the Conser
vation Needs Inventory of North Carolina, in 1967 more 
than 140,000 acres was used for woodland. 

Climate 

By A. V. HARDY, climatologist for North Carolina, National Weather 
Service, U.S. Department of Commerce. 

The climate of Henderson County is influenced strongly 
by elevation; irregular topography causes large dif
ferences in climate within the county. Latitude, location 
on the continent, and other lesser factors help to control 
the· ge"neral climatic features. Temperature and precipita
tion data for Henderson County are shown in table 1. 
W eatlier· data in this survey are from Hendersonville. 
Data are representative of the climate in the main farm
ing areas of the French Broad River valley and tributary 
valleys and. in similar areas that are level to moderately 
rolling and are between 2,000 and 2,300 feet above sea 
level. More mountainous parts of the county, which have 
peaks ranging to 3,000 feet. or more, have lower average 
temperatures and · in some places greater average 
precipitation. 

The average length of the freeze-free growing seaso-n is 
about 180 days. Table 2 gives information on the proba-

bility of freezing temperatures in spring. and fall. Tl 
time and intensity of freezes late in spring and early 
fall vary considerably from year to year and from pla 
to place within the county. The lowest temperature 
record at Hendersonville is 9 degrees F below zero, but 
most years winter passes without temperatures reachi 
zero. The highest temperature of record is 100 degre• 
but this has occurred only once. in 80 years. A tempe1 
ture of 90 degrees or higher occurs on an average 
about 15 days each summer, but in some years sumrr 
passes without the temperature reaching 90 degrees. 

Henderson County is in the eastern part of the wettl 
area of North Carolina and of the eastern United Stat 
Although observed data at Hendersonville and nr 
Fletcher do not reflect the high precipitation recorded 
stations in adjoining counties near the. Georgia bord 
these data show an average of more than 3 inches : 
each month an.d more than 50 inches for the year. Mt 
of the rainfall during the growing season comes fr 
summer thunderstorms. Precipitation may vary C• 

siderably from week to week, from year to year, and e' 
from place to place; however, there is rarely a month tl 
has less than 1 or 2 inches except September and t 

tober. Rain early in summer is fairly dependai 
Precipitation in winter usually results from low press 
storms which ·frequently pass through or near the a 
and is even less variable than that in summer. 

Most winter months have snow cover on 1 to 15 d 
but usually on fewer than 5 days. The greatest accum1 
tion in most. winters is less than 1 foot, but there 
some ·heavier accumulations of as much as 2 feet 
higher elevations. 

Cloudiness is variable; an average of about 1 day i 
or 4 is essentially fair, 1 is cloudy, and 1 or 2 are pa 
cloudy. The area receives about half the total poss 
sunshine and slightly more than half late in spring an· 
summer. The average relative humidity is about 90 1 

cent at sunrise and about 55 percent at midaftemoon. 
Westerly winds prevail in summer, and northwest 

winds prevail during the other seasons. Wind directio 
the surrounding area is influenced to some extent by ; 
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Soil Maps for Detailed Planning 
The kinds of soil (mapping units) shown on the detailed 

soil maps at the back of this publi~ation are described in 
this section. These descriptions together with the soil 
maps can be useful in determining the potential of soil 
and in managing it for food and fiber production, in 
planning land use and developing soil resources, and in 
enhancing, protecting, and preserving the environment. 
More detailed information for each soil is given in the 
section "Planning the Use and Management of the Soils." 

Preceding the name of each mapping unit ~s the symbol 
that identifies the unit on the detailed soil map. Each 
mapping unit description includes general facts about the 
soil and a· brief description of the soil profile. The poten
tial of the soil for various major land uses is estimated. 
The principal hazards and limitations are indicated, and 
the management concerns and practices for the major 
uses are discussed. 

A mapping unit represents an area on the landscape 
and consists of a dominant soil or soils for which the unit 
is named. Most mapping units have one dominant soil, but 
some have two or more dominant soils. A mapping unit 
commonly includes small, scattered areas of other soils. 
The ·properties of some included soils can differ substan
tially from those of the dominant soil or soils and thus 
greatly influence the use of the dominant soil. How the 
included soils may affect the use and management of the 
mapping unit is discussed. 

In most areas surveyed there is land that has little or 
no identifiable soil and supports no vegetation. This land, 
called miscellaneous areas, is delineated on the map and 
given descriptive names. Arents, loamy, is an example. 
Areas too small to be delineated are identified by special 
symbols on the soil maps. . 

The acreage and proportionate extent of each mapping 
unit are given in table 3, and additional information on 
each unit is given in interpretive tables in other sections 
(see "Summary of Tables"). Many of the terms· used in 
describing soils are defined in the Glossary. 

Soil Descriptions and Potentials 

Ae-Arents, loamy. Arents, loamy, consists of areas 
-.yhere the otjginal soil has been cut, filled, graded, paved, 
or changed to the extent that a soil series is not recog
nized. The soil material is mainly loamy and well drained. 
~ areas are used for schools, playgrounds, shopping 
centers, and airports. 

Careful management of these soils is necessary to help 
reduce runoff and aid in controlling erosion. Erosion is a 
major concern when these areas are not protected by· 
plant cover or impervious material. Runoff from paved 
areas needs to be disposed of in a manner that will 
prevent gully or excessive erosion. 

Because of the variable characteristics of these. soils, 
onsite evaluation is needed to predict soil behavior. Not 
assigned to capability subclass or woodland group. 

AhE-Ashe stony sandy loam, 15 to 25 pe 
slopes. This somewhat excessively drained soil is on 
narrow, convex tops of mountains. Most areas are It 
than they are wide and are 5 to 50 acres in size. S 
cover 5 to 15 percent of the surface. 

Typically, the surface layer is stony sandy lo: 
inches thick. It is dark brown in the upper part am 
lowish brown in the lower part. The subsoil is yelh 
brown sandy loam 14 inches thick. The underlying 1 

to a depth of 30 inches, is gray saprolite that crus! 
sandy loam. Moderately hard granite-gneiss rock i.s 
depth of 30 inches. · 

Included with this soil in mapping are some small 
of soils that have a surface layer of loam. Also inc 
are small areas of Edneyville and Tusquitee soils • 
few small areas of rock outcrop. 

The organic-matter content of the surface layer i 
to medium. Permeability is moderately rapid, ava 
water capacity is low, and shrink-swell potential h 
Reaction is very strongly acid or strongly acid throu 
unless the soil is limed. Depth to bedrock is 20 
inches. The seasonal high water table is more than ! 

deep. 
Most areas of this soil are wooded or are reverti 

woodland. A few summer cottages or vacation < 

have been built where sites are accessible or 
esthetic value. 

This soil has a low potential for cultivated crop 
apples. It is limited by steep slopes, stoniness, and 
runoff. This soil has a medium potential for gr• 
pasture forages such as bluegrass or sericea lespede; 

This soil has a low potential for most urban uses 
limited by slope and depth to bedrock. Onsite eval1 
and planning are needed when this soil is used for 
tank filter fields, roads, or dwellings. 

This soil has a medium potential for pines or 
conifers. Slope and surface stones are the main limit 
for woodland use and management. Capability su 
VIs; woodland group 3x. 

AhF-Ashe stony sandy loam, 25 ·to 45 p• 
slopes. This somewhat excessively drained soil 
rough side slopes that are dissected by numerous 
drainageways. Areas of this soil are irregularly ~ 

and are 15 to 75 acres in size. Stones cover 5 to 1 
cent of the surface. 

Typically, the surface layer is stony sandy l• 
inches thick. It is dark brown in the upper part a1 
lowish brown in the lower part. The subsoil is yel 
brown· sandy loam 14 inches thick. The underlying 
to a depth of 30 inches, is gray saprolite that crm 
sandy loam. Moderately hard granite-gneiss rock 
depth of 30 inches. 

Included with this soil in mapping are a few smal 
of soils that have a surface layer of loam, small a· 
soils that do not have stones on the surface, smal 
of Edneyville soils, and a few very small ar 
Tusqui tee· soils. 
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this soil is used for septic tank absorption fields, roads, or inches. The seasonal high water table is at a depth of 
dwellings. more than 6 feet. 

This soil has medium potential for pines or other Almost all areas of this soil are wooded. A few areas 
conifers. Slope and stoniness are the significant limita- are used for pasture. A few summer cottages or vacation 
tions to woodland use and management. Capability sub- cabins have been built on sites that are accessible and 
class VIIs; woodland group 3x. · have esthetic value. 

· CfE-Clifton stony loam, 15 to 25 percent slopes. This soil has low potential for the production of cui-
This well drained soil is on ridgetops. Areas are tivated crops, pasture .forages, and apples because of 
somewhat elongated and are 6 to 35 acres in size. Stones slope and stoniness. 
cover 2 to 15 percent of the surface. This soil has low potential for most urban uses because_ 

. ·Typically, the surface layer is dark brown stony loam 4 of slope. Onsite evaluation and planning are needed where 
inches thick. The subsurface layer is dark reddish brown this soil is used for septic. tank absorption fields, roads, or 
loam 5 inches thick. The subsoil is 33 inches thick. The dwellings. ' 
upper part is yellowish red clay loam, the middle part is This soil has high potential for hardwoods and pines or 
red clay loam, and the lower part is red loam. Hard, dark- other conifers. Slope and stoniness are the inajor limita
colored gneiss is at a depth of about 42 inches. tions to the use and management of this soil .for 

Included with this soil in mapping are small areas of woodland. Capability subclass VIIs; woodland group 2x. 
Evard and Porters soils. Co-Codorus loam. This moderately well drained to 

1:'}~: The organic-matter content of the surface layer is somewhat poorly drained, nearly level sod 1s m shghtly 
·:{.l~edium. Permeability is moderate, and available water de ressional areas on wide flood plams an'd' on narrow 

-~,.::+_capacity is medium. Shrink-swell potential is low. Reac- flood plains. In many places th1s sot rna es up an en 1re 

1
-~:IA·.tion is slightl~ a:id ?r medium acid throughout the profile flood plain. Areas are somewhat elongated and are 4 to 40 

.L:::unless the soli 1s hmed. Depth to bedrock is 40 to 60 acres in size . 
. · .:: ·}nches. The seasonal high water table is at a depth of Typically, the surface layer is brown loam 12 inches 

.. . inore than 6 feet. thick. The subsoil is dark brown loam and mottled grayish 
Most areas of this soil are wooded or are reverting to brown fine sandy clay loam 33 inches thick. The underly-

.. ,~~,_:·-··-··"" A few summer cottages or vacation cabins ing layer, to a depth of 60 inches, is dark gray loamy 
· been built on sites that are accessible and have sand. 

value. Included with this soil in mapping are small areas of 

soil has low potential for cultivated crops and ap- ~~~s st!:~l t;r::sa 0~u~~~u~:y~~s%a~~~~;~::~~~d a~a:-
-·. because of steep slopes, stoniness, and rapid runoff. bora soils. 

soil has medium potential for pasture plants such as The organic-matter content of the surface layer is low 
and sericea lespedeza. to mediuin. Permeability is moderate. and available water 

has low potential for most urban uses because capacity is medium .. Shrink:swell potential is low. Reac- · 
·~n_d stoniness. Onsite evaluation and planning are tion is medium acid or slightly acid throughout the profile 

""''~u.,:u _..-yhe:re this soil is used for septic tank absorption unless the soil is limed. Depth to bedrock is more than 60 
or dwellings. . inches. The seasonal high water table is at a depth of 1 to 

has high potential for hardwoods and pines or 2 feet for 2 to 6 months in most years. This soil is subject 
..... ; • .-u·•uJL<a Slope and stoniness are the major limita- to frequent flooding. . 

. use .and· management of this soil for This soil has medium potential for the production of 
· .. apability subclass VIe; woodland group 2x. water-tolerant row crops and hay·, and pasture forages, 

. . . stony 'loam, 25 to 45 percent slopes. but' in places . flooding. damages :these_ crops. Cabbage, 
d soil is on sides of mountains. Areas are . - green beans, squash, .and corn can _be grown continuously, 

s~ape-and ar,e· 10 to 40. acres in size. s'tones but minimum tillage, cover crops, and a conservat~on 
;.;;.:o;;:::-.io .. -_ •• ,-5;percent of the surface. . . . cropping system that- includes .gr~es and legumes·:;~! 

·the surface)ayer is dark.brown stony loam 4 help to, __ p1aintain tilth· and production. Tillage: .. can::be 
,.._ .. .,;.,.~,,_o::_~::oc.·The subsurface layer is dark reddish brown delayed in spring because of the seasonally high ;Water 

. thick. The subsoil is 33 inches thick. The table. Drainage_ is -required in, places. to remov.e .:excess 
·~yellowish red clay loam, the middle part:is water from,the·lo.wer~and we~te:r;:,areas. The··production 
·:and Jhelower part is red loam. Hard,-dark- potential for. apples is low becaus_e:of the hazard of, flood-· 

is··i~~~;.?seo~f~·Jf ~:;;~!? ~~;-~:ci~11. a~~~~;. cif ~t~-~~d ~~i~e::~)~~b~~~~~~iri~~~~~~~ '~~b~~-:~~~~~~~~~~~·~:s 
· . ·· 'sol!f-~,. "''~":'"''' :~.::'-~"'··c:c::··:;,, ,-,.~ , __ <· ,_;,,:;~'"'· ~\Y.ellings,. ro~ds,~.a~~r;~eptic.~ tl.\n~,f~bsorp~i!l~:·Jield~:::The. 

~~~~.~~~~:~;;;lrt:l. . ·. c~n.t~nt' 'of ... _~h~. sufiac~ laye_t·.is . ~~za.~ci, o~.fl~?~~l1~,·i~.:4i!Y!7~l~-:~n<b~O.~~ly_,~~--'~oY..et~9-~-~},i~)~( 
~~~~-~;fk'j[i","!:5fl~t!<ll)l,USY--JS, ,.moderate~. and._ ayailable >vater. .,~,:r'hts. soll.has,htgh ,potential ,for. hardwoods :and;.pll}eS-0~ . 

. ~hdnk~swell, po~entia1 . is low: .R~ac- .Q'ther:conifer'S. (W etn'es"s Ts ·_the ~n1ain~limitation, to,;.. oodtand . 
. or. medium acid throughout the profile use' 'and.man'agemenl::capabfiity.:subclass}II~;:·woodla!ld

. ·'-iiln_ed., Depth· to ·oedrock is 40 t~~ 6~ . gt;~~~P ~~::·_ ~,:;.~-:~:~::··c(}j ;.:,;~~i;:~:t;~~;.;;;~:~,,'.~~-~,·r~~·:i::q;:;;:;;J;:;~> 

·' , 
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I Typically, the surface layer is dark grayish brown loam 

(~·. 12 inches thick. The subsoil is dark gray loam 24 inches 
thick. The underlying layer, to a depth of 62 inches, is 

I. · dark grayish brown loamy sand and grayish brown sand. 
Included with this soil in mapping are small areas of 

Toxaway and Codorus soils. 

I 
I 
I 
I 
I 
I 
I 

The organic~matter content of the surface layer is 
medium. Permeability is moderate, and available water 
capacity is high. Shrink-swell potential ·is low. Reaction is 
slightly acid to strongly acid throughout the profile unless 
the soil is limed. Depth to bedrock is more than 60 inches. 
The seasonal high water table is at or near the surface. 
This soil is subject to frequent flooding. 

Most areas of this soil have been cleared and are used 
for crops or pasture. A few areas are wooded. 

This soil has moderate production potential for water
tolerant row crops and. hay and pasture plants. Because of 
flooding, however, fhese crops may be damaged. Cabbage, 
green beans, squash, and c·orn can be gro~n continuously. 
Minimum tillage, using cover crops, and including grasses 
and legumes in the conservation cropping system help to 
maintain soil tilth and production. The production poten
tial· for apples is low because of the hazard of flooding 
and a seasonal high water table. Winter . crops, such as 
wheat; are commonly damaged by excessive wetness. 

This soil has low potential for most urban uses, such as 
dwellings, roads, and septic tank absorption fields. The 
hazard of flooding and a seasonal high water table are 
difficult and costly to. overcome. 

This soil has high potential for water-tolerant hard
woods and pines. yv etness is the main limitation to 
woodland use and management. Capability subclass Illw; 
woodland group 1 w. 

HyB-Hayesville loam, 2 to 7 percent slopes. This 
well drained soil is on broad, smooth ridgetops at the 
lower elevations in the county. Areas are somewhat elon
gated and are 6 to 35 acres in size. 

Typically, the surface layer is dark brown loam 4 inches. 
thick. The subsurface layer is brown loam 4 inches thick. 
The subsoil is 36 inches thick. The upper part is ye~lowish 
red clay loam, the middle· part is yellowish red and red . 

I clay loam, and the lower part is red sandy clay loam and 
.·· ·. sandy loam. The underlying layer is 68 inches thick. The 

upper part is red saprolite that crushes to sandy loam, 
the lower part is gray and light gray soft saprolite that 

I crushes to sandy loam. 
. '· Included with this soil in mapping are small areas of 

'<:;:· soils that have a surface layer of fine sandy loam. Also in-

1·~,::,.'/·. ~l~ded are a few areas of eroded. soil~ and a few small 
~:0 .. :::, .~reas of Evard, Bradson, and Fanmn sods. · 
·'.:./;· ,. The organic-matter content of the surface layer is 

70'·~:;[: medium. Permeability is moderate, and available water 
\':.~ ¢apacity is medium to high. Shrink-swell potential is low. 
·~::i~:': Reaction is very strongly acid or strongly acid throughout 
· '· · the profile unless the soil is limed. Depth to bedrock is 

_more than 60 inches. The seasonal high water table is at a 
depth of more than 6 feet. . ~ :~. 

~:: . . . 

Most areas of this soil have been cleared and are used 
for crops; Soine areas are used as building sites and farm
steads. 

This soil has high production potential for row crops 
such as corn, tobacco, cabbage, potatoes, beans, and 
squash and for pasture and hay plants such as Kentucky 
blu(,'!grass, fescue, orchardgrass, sericea lespedeza, and al
falfa. Erosion is a hazard if cultivated crops are grown. 
Minimum tillage, contour farming, using cover crops, in
cluding grasses and legumes in the cropping system, and 
grassing of waterways are practices that help to reduce 
runoff and control erosion. The production potential for 
apples is high on this soil (fig. 3). 

This soil has moderate potential for most urban uses. 
Permeability limits the performance of septic tank ab
sorption fields, but this limitation can be reduced in 
places by modifying the field or increasing the size of the 
filter area. When this soil is used for dwellings or local 
roads, low shear strength limits performance and in
creases maintenance needs, 

This soil has high potential for ·hardwoods and pines or 
other conifers. ·There are no major limitations to 
woodland use or management. Capability subclass lie; 
woodland group 2o. 

HyC-Hayesville loam, 7 to 15 percent slopes. This 
well drained soil is on broad, smooth, rolling foot ridges at 
the lower elevations. Areas are irregularly shaped and 
are 6 to 50 acres in size. 

Typically, the surface layer is dark brown loam 4 inches 
thick. The subsurface layer is brown loam 4 inches thick. 
The subsoil is 36 inches thick. The upper part is yellowish 
red clay loam, the middle part is yellowish red and red 
clay loam, and the lower part is red sandy clay loam and 
sandy loam. The underlying layer is 68 inches thiCk. Tfie 
upper part is red saprolite that crushes to sandy ·loarp, 
and the lower part is gray and light gray soft saprohte 

·that crushes to sandy loam. 
Included with this soil1n mapping are areas of soils 

that have a surface layer of fine sandy loam and a few 
areas of eroded soils. Also included are small areas of 
Bradson, Evard, and Fannin soils. 

The organic-matter content of the surface layer is 
medium. Permeability is moderate, and available water 
capacity is medium to high. Shrink-swell potential is low. 
Rea.ction is very strongly acid or strongly acid throughout 
the profile unless the soil is limed. Depth to bedrock is 
more than 60 inches. The seasonal high water table is at a 
!lepth of more than 6 feet. 

Almost all areas of this soil have. been cleared and are 
used for crops or pasture. Some areas are used for build
ing sites and farmsteads. 

This soil has medium potential for row crops such as 
corn, tobacco; potatoes, squash, green beans, and cabbage. 
Erosion is a hazard when this soil is cultivated, but prac

. tices such as minimum tillage, using a conservation 
-cropping system that includes legumes and grasses, con
tour farming, grassing of waterways, stripcropping, and 
constructing terraces and diversions help to prevent ~x-
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cessive soil losses. The production potential· is high for 
hay and pasture piants such as tall fescue, bluegrass, 
orchardgrass, clover, and sericea lespedeza. The potential 
for apples is high, but slope is a limitation when the soil is 
used for this purpose. 

This soil has moderate potential for most urban uses. 
Permeability and slope limit the performance of septic . 
tank absorption fields, but this limitation can be reduced 
in places by modifying the field or increasing the size of 
the filter area. Low shear "strength and slope limit per
formance and increase maintenance needs when .this soil 
is used for ·dwellings or local roads. . 

This soil has high potential for hardwoods and pines or 
other conifers. There are no major limitations to 
woodland use and management. Capability subclass IIIe; 
woodland group 2o. · 

RyE-Hayesville loam, 15 to 25 percent slopes. This 
well drained soil is on smooth ridges at the lower eleva
tions. Areas are irregularly shaped and are 6 to 30 acres 
in size. 

Typically, the surface layer is darkbrown loam 4 inches 
thick. The subsurface layer is brown loam 4 inches thick. 
The subsoil is 36 inches thick. The upper part is yellowish 
red clay loam, the middle part is yellowish red and red 
clay loam, and the lower part is red sandy clay loam and 
sandy, loam. The underlying layer is 68 inches thick. The 
upper part is red saprolite that crushes to sandy loam, 
and the lower part is gray and light gray soft saprolite 
that crushes to sandy loam. 

Included with this soil in mapping are small areas of 
soils that have a surface layer of fine sandy loam, and in 
some places ·there are some small areas of eroded soils. 
Also included are small areas of Evarcl and Fannin soils. 

The organic-matter content of the surface layer is 
inedium. Permeability is moderate, and available water 
capacity'is medium to high. Shrink-swell potential is 1lO\V. 
Reaction is very strongly acid or strongly acid throughout 
the profile unless the soil is limed. Depth to bedrock is 
more than 60 inches. The seasonal high water table is at a 
depth of more than 6 feet. 

Most areas of this soil have been cleared and are used 
for crops or pasture. 

This soil has medium potential for most locally grown· 
crops such as corn, tobacco, beans, and cabbage, but the 
hazard of erosion is very severe when the soil is cul
tivated. Practices such as minimum tillage, using a conser
vation cropping system that has long-term sod crops, con
tour farming, grassing of waterways, and establishing 
diversions help to reduce soil losses, conserve moisture, 
and. maintain production. The production potential is 
medium for hay and pasture plants such as tall fescue, 
bluegrass, orchardgrass, clover, and sericea lespedeza. 
Proper pasture management helps to insure adequate 
protective cover. The potential for apples is medium, but 
slope is a limitation to the operation of spraying and har
vesting equipment. 

This soil has low potential for most urban uses, such as 
septic tank absorption fields and dwellings and roads, 

because of slope. Extensive modification of the soil o: 
major planning, special design, and intensive maintenanc1 
are generally required to overcome the limitation of slope 
Erosion is a hazard where ground cover is removed 
Permeability and slope limit the performance of septic· 
tank filter fields. 

This soil has high potential for hardwoods and pines OJ 
other conifers. Slope is the main limitation to woodlanc 
use and management. Capability subclass IV e; woodlan1 
group 2r. · 

Ko-Kinkora loam. This poorly drained, nearly leve 
soil is on low terraces along the larger streams. Areas an 
irregularly shaped and are 4 to 20 acres in size. 

Typically, the surface layer is dark gray loam 7 inche: 
thick. The subsoil is mottled gray clay loam or clay 2! 
inches thick. The underlying layer, to a depth of 61 
inches, is mottled gray clay. 

Included with this soil in mapping are small ·areas o 
Hatboro and Delanco soils and a few areas of a soil tha 
is not so wet as Kinkora soils. 

The organic-matter content of the surface layer is lO\\ 
to medium. Permeability is moderately slow, and availabl< 
water capacity is high. Shrink-swell potential is moderate 
Reaction is very strongly acid or strongly acid throughou· 
the profile unless the soil is limed. Depth to bedrock i: 
more than 72 inches. The seasonal high water table is a' 
or near the surface for 2 to 6 months each year. This soi 
is subject to occasional, brief flooding. 

Most areas of this soil are cleared and used for crops 01 

pasture. 
This soil has medium production potential for corn am 

water-tolerant plants such as tall fescue, clover, and reec 
canarygrass. Production is limited because of flooding an< 
a seasonal high water table. 

This soil is slow to warm up in spring. Managemen 
practices such as minimum tillage, using cover crops, in 
eluding legumes and grasses in the conservation croppin! 
system, and draining the surfa"ce help to maintain so! 
tilth and production potential. Wetness limits the use o 
this soil for apple orchards. Winter crops, such as wheal 
are commonly damaged by excessive wetness. 

This soil has low potential for most urban uses. Slov 
permeability, a seasonal high water table, and floodin1 
limit the use of the soil for building sites, septic tank ab 
sorption fields, and roads. The limitation of flooding an; 
the moderate shnrik-swell potential are difficult an• 
·costly to overcome. Special design and intensive mail1 
tenance are needed for roads and dwellings. 

This soil has high potential for water-tolerant han· 
woods and pines. Wetness is the main limitation t 
woodland use and management. Capability subclass IV\•. 
woodland group 2w. 

PoE-Porters stony loam, 15 to 25 percent slope~ 

This well drained soil is on mountainsides. Areas arc el01 
gated and are 6 to 25 acres in size. Stones cover 5 to 1 
percent of the surface. 

Typically, the surface layer is very dark grayish brow 
stony loam 6 inches thick. The subsoil is 26 inches thicl 
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· :of~i_'iii"-~ii·to· o, mar•~r-decifm~mg;orgacl~ ;lilat:e~;'With many ruie .,The··codorus senes consists of· m'oderately well draine·ci' 
-- ... ,-.. io~~-s. ~oss,,arid _l!c):lens. ·' ,, ' ' . ' ,: '.'·~·:::~·': ' .••.. · '-,·: . . . to' somewhat poorly drained, moderately permeable, 
Al~O ~o. 5 inches, dark br~wn (7:5YR 4/4} stony loam; w.e_ak ~ne granu- nearly level soils that formed in aliuvium containing medi-: 

·lar structure; very fnab_Ie; comm_on, fine and few. medmr;t roots; urn to large amounts of mica. Slopes are 0 to 2 percent.· .. ,': 
. common fine flakes of.m1ca; 10 percent stones; .strongly ac1d; clear T . l d · · f. C d · I · b t 

1 
T . t f 

· .-.. smooth boundary .. ". · · yp1ca pe on o · o orus oam, a ou . m~ e eas o 
B2.,.-,.5 to.26 inches, strong brown (7.5YR 5/6) loa~; weak ~edium suban- Hendersonville, in a pasture, 150. yards· east· of Tracy 
:~• ·._g_~~ar,·_blocky .st~cture; very f~able; common fine roots in upper Grove Road. bridge and 200 ·feet south of Devil's Fork 
· .• :_part~and few in lower part; many fine flakes of mica; strongly acid; creek, 0.4 mile SO).lth of U.S. Highway 64: 

.. :. clear wavy boundary. 
c....:.25 'to 54 inches, da~k yellowish brown (10YR 4/4) micaceous saprolite 

. ·.that crushes to sandy loam; friable; very strongly acid. 
R-54 inches, moderately hard schist rock. · . ·- .;.:.-- ·. ...... 

~-soliim is 20 to 40 inches thick. Depth to bedrock is 40 to 60 inches. 
--A-bout 5 to 15 percent of the surface is covered with stones. The profile 

i'S\very strongly acid or strongly acid throughout, unless limed. 
· The A horizon is dark grayish brown, grayish brown, dark brown, or 
brown stony loam, loam, or fine sandy loam. · 

· The B2 horizon is strong brown or ye11owish brown loam or sandy 
loam. 

The C horizon is micaceous saprolite that crushes to sandy loam or 
loam. 

Clifton Series 

The Clifton series consists of well drained, moderately 
permeable, moderately steep and steep soils that formed 
in residuum weathered from rocks that are high in fer
romagnesian mineral~. Slopes are 15 to 45 percent. 

Typical pedon of Clifton stony loam, 15 to 25 percent 
slopes, in an apple orchard about 2.5 miles south of Ot
tanola Baptist Church, 20 feet north of a farm road and 
0.4 mile east of State Road 1714. 

A1-0 to 4 inches, dark brown (7.5YR 3/2) stony loam; weak fine granu-
lar structure; friable; few fine flakes of mica; 10 percent stones; 

Ap...:....O to 12 inches, brown (lOYR 4/2) loam; weak ·fine and medium · 
granular structure; friable; common fine flakes of mica; neutral;. 
clear smooth.boundary. · 

B21-12 to 30 inches, dark brown (10YR 3/3) loam; weak medium suban
gular blocky structure; friable; slightly sticky; common fine flakes 
of mica; medium acid; clear smooth boundary. 

B22-30 to 45 inches, grayish brown (IOYR 5/2) fine sandy clay loam; 
common fine distinct yellowish brown mottles in root channels; 
weak medium subangular blocky structure; friable; slightly sticky 
and slightly plastic; common fine flakes of mica; medium acid; clear 
smooth boundary. 

C-45 to 60 inches, dark gray (lOYR 4il) loamy sand with thin strata of 
sand and gravel; medium acid. 

The profile is 3 1/2 to 5 feet deep to stratified sand and gravel. Depth 
to bedrock is more than 60 inches. The profile is medium acid or slightly 
acid throughout, unless limed. Flakes of mica range from common to 
many throughout the solum. 

The Ap horizon is brown, dark brown, or dark grayish brown loam or 
fine sandy loam. 

The B21 horizon is brown or dark brown, and the B22 horizon is dark 
grayish brown or grayish brown lo~m, fine sandy Iaa:m, or fine sandy 
clay loam. 

The C horizon commonly is gray or dark gray loam or loamy sand, but 
is sandy or gravelly unconsolidated alluvial deposits in places. 

Comus Series 

I 
medium acid; clear smooth boundary. 

\... A2-4 )Ia 9 inches, dark reddish brown (5YR 3/4) stony loam; weak fine 
"'- granular structure; very friable; few fine flakes of mica; 10 percent 

stones and gravel; medium acid; gradual smooth boundary. 

The Comus series consists of well drained, moderately 
permeable, nearly level soils that formed in recent alluvi
um containing moderate to large amounts of mica. Slopes 
are less than 2 percent.· 

I 
I 
I 
I 
I 

B1-9 to 13 inches, yellowish red (5YR 4/6) clay loam; weak medium sub
angular blocky structure; few fine flakes of mica; 15 percent 
stones and gravel; medium acid; gradual wavy boundary. 

B2t-13 to 36 inches, red (2.5YR 4/6) clay loam; moderate medium sub
angular blocky structure; friable; thin discontinuous clay films on 
faces of peds; few fine flakes "of mica; 25 percent' gravel and stones; 
medium acid; gradual wavy boundary. . 

83-36 to 42 inches, red (2.5YR 4/8) loam; weak medium subangular 
blocky structure; friable; thin discontinuous clay films on faces of 
peds; many soft weathered coarse fragments and pockets of clay 
loam; common fine flakes of mica; slightly acid; abrupt clear boun-
dary. · 

R-42 inches,_ hard dark colored gneiss. 

Typical pedon of Comus fine sandy loam in a cultivated 
field about 1 mile south of Fletcher, 150 feet west of U.S. 
Highway 25 and 200 feet south of Cane Creek: 

Ap-0 to 10 inches, brown (IOYR 4/3) fine sandy loam; weak fine and 
medium granular structure; very friable; common fine flakes of 
mica; medium acid; gradual smooth boundary. 

A12-10 to 20 inches, brown (lOYR 4/3) fine sandy loam; weak fine and 
medium granular structure; very friable; slightly sticky; common 
fine flakes of mica; medium acid; gradual smooth boundary. 

B2-20 to 36 inches, yellowish brown (lOYR 5/4) loam; weak medium sub
angular blocky structure; friable; slightly sticky; common fine 
flakes of mica; strongly acid; gradual smooth boundary. 



SOIL SURVEY 

The solum is 28 to 4o inches thick. Depth to bedrock .is more than 72 

I 
inches. The profile is strongly acid or very strongly acid throughout, un
less limed. Flakes of mica range from few to common throughout the 
solum. Gravel content ranges from 0 to 20 percent on the surface and 

( iroughout the solum. 
· ·The Ap horizon is brown or dark brown. 

I The B2t horizon is yellowish brown, brownish yellow, or strong brown 
clay loam or loam. The B3 horizon is sandy clay loam or loam. 

The C horizon is unconsolidated sandy and gravelly alluvial matet1al. 

I Evard Series . · 

The Evard series consists of well drained; moderately 
permeable, sloping to very steep soils that formed in 

I residuum weathered from granite or gneiss. Slopes are 7 
to 70 percent. · · 

Typical pedon of Evard sandy loam in an area of Evard 

I 
soils, 25 to 45 percent slopes, in a wooded area, 3/4 mile 
south of the Buncombe County line, and on the north side 
of a logging road 0.3 mile east of State Road 1423: 

I 
01-1 1/2 inches to 1/2 inch, partially. decomposed leaves and twigs. 
02-1/2 inch to 0, black mat of humus and fine live roots. · 
Al-0 to 2 inches, dark brown {10YR 4/3) sandy loam; weak fine granu

lar structure; friable; many fine and medium roots;.few·fine flakes 

I 
of mica; 5 percent gravel fragments; strongly· acid; abrupt smooth 
boundary. 

A2-2 to 6 inches, dark brown (7.5YR 4/4) sandy loam; weak medium 
granular structure; very friable; many medium roots; common fine 
flakes of mica; 5 percent gravel pieces; strongly acid; clear smooth 

I boundary. 
B2t-6 to 18 inches, yellowish red {5YR 4/6) sandy clay loam; weak 

medium subangular blocky structure; friable; few fine roots; com
mon fine flakes of mica; 15 percent gravel fragments; strongly acid; 

I gradual wavy boundary. 
· 'l-18 to 30 inchell, yellowish red (5YR 4/8) sandy loam; weak medium 

subangular blocky structure; very friable; few fine roots; common 
fine flakes of mica; 20 percent gravel fragments·; strongly acid; 

I gradual wavy boundary. 
C-30 to 53 inches, yellowish red '(5YR 4/8) saprolite that crushes to 

·sandy loam; rock controlled structure; about 50 percent hard coarse 
fragments of gravel, cobble, and stone size; strongly acid. 

I 
R-53 inches, hard quartz mica gneiss that has small amounts of soil 

material in fractures. 

The solum is 20 to 40 inches thick. Depth to bedrock is more than 48 

I 
inches .. The profile is strongly acid or very strongly acid throughout, un-
less limed. · 
. The Al horizon is very dark grayish brown or dark brown sandy 
loam, fine sandy loam, or loam. The A2 horizon is dark brown, brown, or 
yellowish brown sandy loam or fine sandy loam. 

I The B2t horizon is yellowish red or red. The B3 horizon is yellowish 
red or red sandy clay loam or sandy loam. 

Fannin Series I The Fannin series consists of well drained, moderately 
permeable, sloping to steep soils that formed in residuum 
weathered mainly from mica schist and mica gneiss, and 

I to a lesser extent from chlorite schist, phyllites, and other 
rocks that have· a high content of mica. Slopes are 7 to 45 

. percent. 

I 
Typical pedon of Fannin silt loam, 7 to 15 percent 

slopes, about 0.5 inile west of Fletcher, in a wooded area 
0.3 mile west of U.S. Highway 25, 50 feet east of St. John 
noad: · 

I 
I 

AI-0 to 6 inches, dark brown {7.5YR 3/2) silt loam; weak fine and 
medium granular structure; very friable; many fine and medium 
roots; about 10 percent small platy fragments; strongly acid; abrupt 
smooth boundary. 

B2t-'6 to 27 inches, yellowish red {5YR 4/6) silty clay loam; moderate 
medium subangular blocky structure; friable; few fine roots; thin 
continuous clay films on faces of pedsi about 10 percent small platy 
fragments; many fine flakes of mica; strongly acid;· clear smooth 
boundary. 

B3-~ to 36 inches, yellowish red (5YR 4/8) silt loam; weak medium sub
angular blocky structure; very frjable; about 50 percent soft platy 
fragments; many fine flakes of mica; strongly acid; gradual wavy 
boundary. · 

C-36 to 60 inches, yellowish red (5YR 4/8) to strong brown (7.5YR 5/6) 
schist saprolite that crushes to loam. 

R-60 inches, fragmental schist rock. 

The solum is 20 to 40 inches thick. Depth to bedrock is more than 60 
inches. The profile is very strongly acid or strongly acid throughout, un
less limed. Flakes of mica range from common to many throughout the 
profile. 

The A horizon is dark grayish brown, dark brown, brown, and strone
brown silt loam or loam. 

The Bt horizon is yellowish red or red silty .clay loam or clay loam. If 
present, the B3 horizon is silt loam or loam. 

The C horizon is schist saprolite. 

Hatboro Series 

The Hatboro series consists of poorly drained, 
moderately permeable, nearly level soils that formed in 
alluvium from schist, gneiss; and other metamorphic and 
crystalline rocks. Slopes are 0 to 2 percent. 

Typical pedon of Hatboro loam about 1 mile east of 
Hendersonville and 0.5 mile south of U.S. Highway 64, 
and 100 feet east of Mud Creek in a field: 

Ap-0 to 12 inches, dark grayish brown (lOYR 4/2) loam; weak fine and 
medium granular structure; friable; slightly sticky; medium acid; 
clear smooth boundary. . 

B2g-12 to 36 inche~. dark gray OOYR 4/1) loam; W<>ak medium and 
coarse subangular blocky structure; friable; ,;lightly sticky; common 
fine flakes of mica;· strongly acirl; clear smooth boundary. 

IICl-36 to 48 inches, dark grayish brown (lOYR 4/2) loamy sand; sin
. gle grained; loose; few fine flakes of mica; !<lightly acid; gradual 

smooth boundary. 
IIC2-48 to 62 inches, grayish brown (lOYR 5/2) sand; single grained; 

loose few fine flakes of mica; slightly acid. 

Depth to stratified sand and gravel ranges from 3 to 5 feet. The 
p~ofile is strongly acid to slightly acid throughout, unless limed. Flakes 
of mica range from few to many throughout the soil. 

The A horizon is dark grayish brown, very dark grayish brown, dark 
gray, and very clark gniy loam, fine ~andy loam, and ~ilt loam. 

The B horizon is dark gray, very dark gray, ancl clark grayish brown 
loam, silt loam, or silty clay loam. 

The C horizon. is .Joiuny and sanely, gravelly, stratified alluvial 
deposits. ·-·· .· 

Hayesville Series 

The Hayesville series consists of well drained, 
moderately permeable, gently sloping to moderately steep 
soils that formed in residuum from rocks such as granite, 
gneiss, and schist. Slopes are 2 to 25 percent. 

Typical pedon of Hayesville loam, 7 to 15 percent 
slopes, about 8 miles northwest of Hendersonville, in a 
wooded area 125 feet south of the Fanning Bridge Road 
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opposite the driveway of the Mountain Horticultural Ex
eriment Station: 

Al-0 to 4 inches, dark brown (lOYR 3/3) loam; moderate fine granular 
structure; very friable; high in organic matter content; numerous 
medium and fine roots; fe\v fine flakes of mica; strongly acid; clear 
smooth boundary. . , 

A2-4 to 8 inches, brown (7.5YR 4/4) loam; weak fine.subangular blocky 
structure; very friable; common mt?<lium and fine roots; many medi
um and fine pores; few fine flakes of mica; strongly acid; clear 
smooth boundary. 

Bl-8 to 16 inches, yellowish red (5 YR 5/6) clay loam; weak medium sub
angular blocky structure; friable; ·few medium and fine roots; few· 
fine pores; few thin patchy. clay films on faces of peds; few fine 
flakes of mica; few quartz gravel; strongly acid; clear smooth boun
dary. 

B2lt-16 to 24 inches, yellowish red (5YR 4/6) clay loam; moderate 
medium subangular blocky structure; friable; few medium and fine 
roots; few fine pores; thin continuous clay films on faces of peds; 
few flakes of mica; few quartz gravel; strongly acid; clear smooth 
boundary. 

B22t-24 to 35 inches, red (2.5YR 4/6) clay loam; moderate medium sub
angular blocky structure; friable; few medium and fine roots; few 
fine and medium pores; thin continuous clay films on faces of peds; 
common medium and fine flakes of mica; common quartz gravel; 
strongly acid; gradual wavy boundary. 

B31-35 to 39 inches, red (lOR 4/6) sandy clay loam; moderate medium 
angular blocky structure; friable; slightly sticky; few fine roots; few 
distinct clay films on faces of peds; common to many flakes of mica; 
common bodies of saprolite; strongly acid; gradual irregular bounda
ry. 

B32-39 to 44 inches, reel (lOR 4/6) sandy loam; weak medium angular 
blocky and platy rock structure; very friable; few fine roots; few 
thin patchy clay films and dark coatings on vertical faces of peds; 
common flakes of mica; common quartz gravel; strongly acid; 
gradual irregular boundary. 

c1.:...44 to 72 inches, red (lOR 4/6) saprolite that crushes to sandy loam; 
rock controlled structure; very · friable; few fine roots; small 
amounts of clay in cracks; common bodies of dark minerals; common 
flakes of mica; strongly acid; gradual irregular boundary. 

C2-72 to 112 inches, gray (lOYR 5/1) and light gray (lOYR 7/1) soft 
saprolite that crushes to sandy loam; rock controlled structure; very 
friable; few dark coatings on faces of structural units; few inter~ 
bedded ledges of mica schist; strongly acid. 

i ~,-_·:::·~ 
·'"'-'"' · The solum is 40 to GO inches thick. Depth to bedrock is more than 60 
~'[!!!:'i~':.• mches. The profile is very strongly acid or strongly acid throughout, un

:\'.:,;:_ ·, less limed. 
;:-;:+·•"[:,; The Al horizon is brown, dark brown, reddish brown, or dark reddish 

E.!~":::-· brown loam or fine sandy loam. The A2 horizon is brown, dark brown, or 
~~,~~U~:: reddish brown loam or fine sandy loam. 

'~'::'..~:.;. The Bl horizon is clay loam, sandy clay loam, or loam. The B2t horizon 
·:_.:-~_;;S:~- is yellowish red or red. The B3 horizon is red or yellowish red sandy 

f;-~~~'UL Clay loam or sandy loam. - . 
;. -.~h."· · Tlie C horizon is gneiss or schist saprolite that crushes to sandy loam 

·-·:·· .. · or loam. 

The Bl horizon is clay loam, sandy clay loam, 

· .. ;{:;;~ ~~:: . Kinkora Series 

::::·;/{ : The Kinkora series consists of poorly drained, 
i~_,;~:];.-;'_ moderately slowly permeable, nearly level soils that 
',"::;:;::,formed in old alluvium, mainly from areas of acid crystal
<'5~;)'}i~e rocks. Slopes are 0 to 2 percent. . 

, ·. ::;:,-~-;~_-, ~ Typical pedon of Kinkora loam in an idle field in the~ 
'· :~g:~-: Mills River Community along N.C. Highway 191, 1.2 miles 

. ;~f~ west of the French Broad River and 1,000 feet north of 
;·;~7::· highway on field road, 30 feet east of field road: · . . . ~ ~ .'-" 

.;-:; ·.~ ... : ... . 
. -.\ .... ~·· ~ 

Ap-0 to 7 inches, dark gray (lOYR 4/1) loam; weak medium and coars .. 
granular structure; friable; slightly sticky and slightly "plastic; many 
fine roots; very strongly acid; clear smooth boundary. 

B21tg-7 to 16 inches, gray (lOYR 5/1) clay loam; few fine distinct yel
lowish brown mottles; weak medium subangular blocky structure; 
friable; sticky and slightly plastic; common fine roots; continuous 
clay films on faces of peds and in channels; few fine flakes of mica; 
very strongly acid; gradual smooth boundary. · 

B22tg-16 to 33 inches, gray (lOYR 5/l) clay; few fine distinct yellowish 
brown mottles; weak medium and coarse subangular blocky struc
ture; firm; sticky and plastic; few fine roots; thin continuous clay 
films on' faces of peds and in channels; few fine flakes .of mica; very 
strongly acid; gradual-smooth boundary. 

Cg-33 to 60 inches, gray·(10YR 5/1) clay; few fine distinct yellowish 
brown mottles; massive; firm; sticky and plastic; common fine flakes 
of mica; very strongly acid. 

The solum is 24 to 40 inches thick. Depth to bedrock is more than 72 
inches. The profile is very strongly acid or strongly acid throughout, un
less limed. 

The A -horizon is dark gray, gray, or dark grayish brown loam or silt 
loam. ' 

The B2t horizon is gray or light gray clay loam, clay, silty clay, or 
silty clay loam. . 

The C horizon is gray" or light gray unconsolidated alluvial deposits. 

Porters Series 

The Porters series consists of well drained, moderately 
permeable, moderately steep to very steep soils that 
formed in material derived from rocks containing a rela
tively large amount of ferromagnesian minerals. Slopes 
are 15 to 70 percent. 

Typical pedon of Porters stony loam, 25 to 45 percent 
slopes, in a wooded area about 1.5 miles west of Bear 
Wallow Mountain Fire Tower, 0.2 mile north of State 
Road 1594, and 75 feet east of State Road 1596: 

01-1 inch to 0, layer. of leaves and green moss. 
Al-0 to 6 inches, very dark grayish brown (lOYR 3/2) stony loam; 

weak fine granular structure; very friable; slightly sticky and 
slightly plastic; many fine roots; few fine flakes of mica; 10 percent 
stones; strongly acid; clear smooth boundary. 

B1-6 to 10 inches, dark brown (10YR 3/3) loam; weak medium suban
gular blocky structure; very friable; slightly sticky and slightly 
plastic; common fine roots; few fine flakes of mica; medium acid; 
clear smooth boundary. 

B2t-10 to 23 inches, yellowish brown (10YR 5/4) clay loam; weak medi~ 
urn subangular blocky structure; friable; sticky and slightly plastic; 
few fine roots; few thin clay films on faces of peds; few moderately 
hard and soft coarse rock fragments; few fine flakes of mica; 
strongly acid; gradual wavy boundary. 

B3-23 to 32 inches, yellowish brown (lOYR 5/4) loam; weak medium sub
angular blocky structure; very friable; slightly sticky; few fme 
roots; common moderately hard and soft rock fragments; few fine 
flakes of mica; strongly acid; clear irregular boundary. · 

C-32 to 42 inches, brown (lOYR 5/3) saprolite that crushes to sandy 
loam; moderately hard rock in places; medium acid; clear irregular 
boundary. 

R-42 inches, hard gneiss with common fractures. 

The solum is 20 to 40 inches thick. Depth to bedrock is 40 to 72 inches. 
Stones cover 5 to 15 percent of the surface. The profile is medium acid 
or strongly acid throughout, unless limed. _ . · 

The Al horizon is very dark grayish brown, dark brown, or very dark 
brown, 

The B1 horizon is dark brown or brown loam or sandy clay loam. The 
B2t horizon is yellowish brown, dark yellowish brown, or strong brown 

·loam, sandy clay loam, or clay loam. The B3 horizon, if present, is yel- . 
Jowish brown, dark yellowish brown, or brown loam or sandy clay loam. 

The C horizon, if present, is brown or brownish yellow . 
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- -Fi~ -----, 5.9. Average July Temperature 1n N.C. __ 
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Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972. 

Figure 5.10. Mean Maximum July Temperature in N.C. 

Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972. 

- - - -------These strip-like reg1ons have longer freeze seasons_ 
and thereby show earlier dates for the end Oi me freeze 
period than their surroundings .. They support frost
susceptible vegetation long after the greenery has 
disappeared in nearby areas. Often in early winter or 
even in midwinter a contrasting belt of green flanked 
above and below by brown may be seen. These green 
belts are characteristically located along slopes that 
face the winter sun, are protected from cold northern 
winds, and have cold air drainage to lower valleys. The 
blossoming of dogwood and redbud moves across the 
state in a pattern similar to that of the end of the freeze 
season to blanket North Carolina with c"olor and beauty. 

Summer Summer is characterized by its high tempera
tures, high humidities, high amounts of rainfall, and high 
physiological stress. Except for the amelioration of these 
climatic elements in the Mountains, and the relief 
afforded by sea breezes along the coast. elsewhere in 
the state summer is a season of extremes. Mean monthly 
minimum temperatures for July and August are in the 
upper seventies and eighties and mean maximum · 
temperatures reach into the nineties. 

However. to quote a popular adage, "it's not the heat but 
the humidity," and North Carolina's temperatures in 
combination with the high water vapor amounts preva
lent during the summer months are definitely uncomfort
able. In addition. high sunshine percentages and a 
predominance of southerly winds tend to aggravate an 
already unpleasant climatic condition. Only the periodic 
passage of cool, dry air masses from the north and sea 
breezes in the coastal areas alleviate the discomfort of 
summer weather for North Carolina's low-lying counties. 

July Average Temperatures The pattern of mean 
temperatures in July is similar to the pattern in January 
(Figure 5.g). However. in the Piedmont and Coastal 
Plain, isotherms are fewer in number and farther apart. In 
the Mountains, the reverse is true. The widespread 
isotherms east of th.e Mountains indicate that tempera
ture averages across central and eastern North Carolina 
exhibit little contrast. From the western Piedmont to the 
coast. the difference in mean temperatures is only 4° F. 
Although the influence of the ocean is not evident in the 
arrangement of isotherms, the high temperatures of the 
Coastal Plain are made less severe by the cooling power 
of the sea breeze. Hatteras, on the Outer Banks, records 
a temperature of goo F. on the average of only one day 
each year. while Wilmington, a short distance from the 
coast. has an occurrence of goo F. temperatures about 
twenty-four days annually. In contrast with these loca
tions. Raleigh and Winston-Salem mean temperatures for 
July are slightly lower. but the average number of days 
on which a temperature of goo F. or above is experienced 
increases to more than forty. 



- - - - - -Figure 5.2 .. .:rage January Temperatures in N.C. 
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Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972. 

Figure 5.3. Mean Maximum Temperature in N.C. 

JANUARY 
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and above 

Source: U.S. Department of Commerce, Weather and Climate in North Carolina, 1972. 

- - - - -~-·-t-Seasona Changes m 'i:'i'iilT'a e - -Winter The alternate passage of low- and high
pressure systems over the state during winter months 
results in changing weather conditions. Moisture ana 
warmer temperatures are characteristically associated 
with frequently passing low-pressure cells. Lows are 
followed by polar highs, which bring lower temperatures 
and clear skies. However, even when under the influence 
of these polar highs, temperatures seldom fall below 1 oo 
F., and midday temperatures reach into the forties, 
making the winter season very tolerable by northern 
standards. 

January average temperatures shown in Figure 5.2 
illustrate the mildness of winters. Only at the highest 
elevations do temperatures average below freezing. The 
mean temperature for January at Mount Mitchell is 28. J0 
F., the lowest in the state. Yet, at Asheville, located on the 
lee side of the mountains. temperatures for January 
average 39.4° F. 

Nowhere else in North Carolina is the local contrast in 
temperatures as great as in the western counties. 
Temperature contrasts are least where the climate is 
mildest. Hatteras, on the Outer Banks, has a January 
mean of 48.0° F .. and only thirteen days each year when 
temperatures of 32° F. and below are recorded. 

The tendency for January isotherms to parallel the coast 
shows the influence of the Atlantic Ocean. Wilmington. in 
southeastern North Carolina, the most subtropical area in 
the state, exemplifies the maritime effect. This coastal 
city has a January mean temperature of 47.8° F., and an 
average of only eight days during January when 
temperatures dip to 32° F. or less, as compared with 
eighteen days at Raleigh and nineteen at Asheville. 

In the Piedmont, latitude is the primary cortrol on 
temperature, and the isotherms maintain a zonal pattern. 
As might be expected, temperature averages lie be
tween those exhibited by the surrounding regions. 
Charlotte has a mean January temperature of 42.3° F., 
Greensboro. 39.0° F., and Raleigh, 42.JO F. 

·However, whereas Asheville averages eighty-three days 
each year when temperatures drop below freezing, 
Winston-Salem has freezing temperatures eighty-eight 
days annually, and Greensboro has eighty-four days with 
freezing temperatures. 

-
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File . Jot· q f 
Stuart F. Parker, Jr., Hydrogeologist~~ 
March 24, 1994 
Site Inspection: 
Spann Property 
NCD 986 180 917 
Telecommunications·with Mary Beck, Site owner, 
and Herbert Hodge, on-site Scrap Yard Operator. 

SFP telephoned Mary Beck, owner of the Spann Property (704-
693-7557) on 3/21/94 for permission to visit a·nd sample at the 
site. She gave permission and advised to contact Herbert Hodge for 
access, as the site is normally locked. 

SFP telephoned Herbert Hodge (Asheville yard tel. no. 704-252-
1689) to advise him of the situation. He reported that his 
scrapyard at the Spann Property is open Tuesdays through Fridays. 
SFP inquired about the age of the faci1i ty. Mr. Hodge said that he 
had crushed cars there since approximately 1966, but the facility 
had been an auto yard'operated as Naples Auto Disposal and Salvage 
since 1977. He reported that they typically accumulate several 
junk cars at a time, then cut up and sell them en masse. 

Usually, 3 workers at a time are present during site 
operation. He and his family of 2 live on the property. He was 
not familiar with prior use of the site except that he believed 
that the Gerber Food Company had disposed of waste at the site 
during the 1950s and 1960s. SFP indicated the initial date planned 
for the recon. 

Ref. 7 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File H]\. qvy 
Stuart F. Parker, Jr., Hydrogeologist ,
May 24, 1994 
site Inspection: 
Spann Property 
NCD 986 180 917 
Henderson County Health Department Correspondences 

Robert Smith, Environmental Health Supervisor, Henderson 
County Health Department {704-692-4228) telephoned SFP on 3/24/94 
in response to a prior telecommunication requesting_permitting data 
on the Naples Auto Disposal and Salvage Corporation at the Spann 
Property. Mr. Smith reported that information on the facility was 
limited to sanitary, rodent, and tree planting inspections, and to 
correspondence regarding the need for a permit. The facility has 
an unnumbered junkyard permit dated 10/30/87. 

SFP telephoned Mark Jones, (same number) on 5/24/94 to confirm 
the location of the nearest school as reported in the Preliminary 
Assessment. He confirmed that Fletcher Academy is the nearest 
school to the site, and that the facility uses a water supply well. 

Ref. 8 
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NORTH 
CAROLINA 

·nHR/DHS 

Shepherd Farm 
NCD986170686 

Preliminary Assessment 
June 1989 

By Edward Wallingford 
Environmental Chemist 

SUPERFUND BRANCH 
SOLID WASTE MANAGEMENT SECTION 

Ref. 9 
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. 3/30/92 

Pat, 

Enclosed is part of the response from GE for the 104(e) information 
inquiry sent to them two years ago by the Region. F.Y.I. 
It has some information on other disposal sites in area used by GE. 

Debbie v-w 
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(b) Our records reveal the Gene Shepherd of Shepherd· garbage service 
was our 'trash hauler from 1955 to 1962 and 1965 to 1970. This 
disposal site was used by Mr. Shepherd during 1956-1962 and 
1965-1970. 

c,d,e See attached survey of GE hazardous waste disposal practices, 
conversation with Mr. Gene Shepherd, and groundwater sampling 
data. 

(f) GELS identified residents adjacent to the Shepherd property with 
·actual and potential contamination in the wells. Without 
admitting any 1 i abi 1 i ty, GELS responded by supplying those 

. residents with bottled water and by extending City water 1 i nes 
into the area. · 

(g) Investigations by the North Carolina Department of Environment, 
Health, and Natural Resources revealed· groundwater and soil 
contamination in the area. GELS then initiated a groundwater 
study of the area. 

II. Seldon Clark Property 

Interview with Mr. Seldon Clark and conversations with Fate Jones and Dan 
A. Yarborough revealed that the Seldon Clark property, at the 
intersection of US 176 and Tabor Road, was used as a fi 11 area for 
construction rubble from the Site. 

III. Western North Carolina Fairgrounds 

Conversations with Dan A. Yarborough, Charlie Henderson, and Fate Jones 
revealed that the following activities involving GELS occurred: 

1. 

2. 

GELS had several company picnics at the fairgrounds, however, all 
material brought to the fairgrounds was removed at the end of the 
picnic. 

GELS had a sa 1 e of office equipment at the fairgrounds in 1980. 
This could account for the reports of GE trucks carrying items to 
the fairgrounds. 
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104(e) Question #15 (continued) 

3. GELS donated materials and fuel to train local fire departments. 
This training was conducted at t.he fairgrounds. 

We have no other knowledge of any materials being. taken to the 
fairgrounds. 

IV. Grandview Memorial Gardens 

We have no knowledge of any GELS waste being disposed of at this site. 

V. Jesse Staton Farm 

Conversations with Jesse Staton, fork truck garage work leader at GELS 
and Dan A. Yarborough, indicate that only construction rubble· was 
landfilled at the farm site. 

Henderson County Landfill 

(b) 1970-1979 

{c) (i) capacitors; {ii) paint sludge in barrels; {iii) epoxy gunk; 
(iv) Al and Fe slurry from dust collectors; (v) water based 
acrylic paint cans; (vi) heavy petroleum grease; {vii) varnish 
residues; (viii) buffing waste; (ix) wire drawing lubricant; and 
(x) phenolic plastic residue. 

(d) landfill 

(i) 5000-15000 per year until 1976; {ii) 50-150 level per year to 
1973; {iii) 4000 lbs/wk (last four years); (iv) 1-10 per week; (v) 
2 barrels per week; (vi) 4-10 barrels/year; (vii) 200-1000 
lbs/week; (ix) 300-500 gallons/year; and (x) 1000 lbs/ week: 

1969-1970 

1 andfi 11 

.\·estimates for - paint sludge 50-150 barrels 
epoxy compounds - so~barrels 
phenolic plastic residue - 250 lbs/w~ek 

3 



~~~~~~~~~~~---. SURVEY OF GE HAZARDOUS WASTE DISPOSAL PHACTICES 

I 
Under authority of the Resource Conser\'ation and Recovery Act (RCRA), the 

l ;:nvi.!·onmcntal Prot~ction Agency has proposed regulations to control the future 
•. c:po$nl of hazardous wastes {43FR58946, December 18, lfi7S). Thr.rc is also grow~ 

ing p~lblic and legisl~ti\·e cc:1t:ern about the current impact of~ waste disposal 
lpra~lir;es, a.n iss.ue not covered by RCRA. . . 

'rhe purpose of this survey is to estimate the impact upon GE facilities or 'the 
lproposerl :-ct;Ulation:; 3.nd of public concern wiU1 the problems cJ·calcd by hazardous 

wastes. in abandone:d landfills. 

I. Please complete the survey form based upon current knowledge within your 
componer.t of bnth past and present waste clispcsal practices. \\'here such knowledge 

I is not currently available, do not attempt to reconstruct 5.t !rom related information, 
such as data on .past plant production. Do not solicit inf()rmation f.rom sources oll.tside 
the Company • . I 

. I. IDENTIFICATION 

I 

I 
I 
I 
I 
I 

A. 

B. 

c. 

Name of componeqt 
--------~----------------~--------------~ 

Lighting Systems Department 

Address 

·. 

GE organiz:J.tional Affiliation (wh~re appropriate) 

Sector 

Group 

,. 

Department ________________________________________________________ __ 

Other 

Name, title, and dial cornm of key individual knowledgeable about waste 
disposal at your location: 

E. F. Stenstrom, Manager - Reclamation 8-282-2502 

Responsibility from 1969 to present date. No factual knowledge 

prior to that.date or any known records other than name of contractor 

to haul away plant waste. 
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\\1 ASTE SURV!~ \_ 

A. Has :\ survey ever been made to determine the types and 
quantities of wa;:;t~s generated at your site, their points of 
origin, and the methods used for their disposal? 

B. lf your answer to A is "Yes", please 

1. Give chte of survey 

2. Give name of initiating organization (if non-GE) 

3. Attach survey results. 

HAZARDOUS \VASTES 

. NO 

., Please review the Appendix, which lists, by broad categories, the types of 
wastes considered by EPA as hazardous. 

A. Has your plant ever generated or disposed of wastes 
such as those in Appendix? YES 

-B. II your answer to A is "~o", you have completed this questionnaire. 

. C. If your answer to A is "Yes", please fill out Tables 1 a!'ld/or 2· as 
applicable. 

., Use Table 1 to list all facilities (e. g. landfills, lagoons, incin
erators) £!:!_ your plant site that contain or that have been used 
t ,.... ~:~an-so .... or .,_y ,....r •l-o ... ,.._.,.s of ....... c:to lic .. e>d -in +h<> ,Ann<>n .. ,l."' 

..., ~-... .L 4.o!.t..l ...,..., r..•&- wJ .t'- '''-- - -~L- - • .... - -rL"' -:. ._... tlae 

• Use Table 2 to list sites ~ on GE property that have been used 
for the disposal of wastes Irom your plant site. 

.:... 

, . 
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·arne and loca.tion of 
(!-site disposer 

Fain's Dump - approximately five 
miles north of Hendersonville 
near US 25 

Hendersonville \-laste Treatment 

TABLE 2 

WASTE DISPOSAL PRACTICES 
OFF GE PnOPERTY 

Type* of 
disposnl facility 

Private landfill 

Sanitary. waste 
treatment system 

Dates when used 

1~69-1970 

No records were ke~t 
of this activity -
all figures ar,e best 
estimates 

1969 ,.. 5/79 I ' 

Type o! Cisposal fnc111ty includes c. g. landfill, lagoon, incinc:-ator, 

Types nnd approximate .quantities 
of wnste disposed of ** 

Contract wast~ disposal service by Gene 
Shepherd. r 
1) TQtal plant waste ~ncluding 
~.A) Estimated 50-150 barrels paint slu< 
7l::J 1.!B).. Polychlorinated biphenyls ·article 

(small capacitors) 
' ·C) Buffing·waste- cotton, aluminum, 

and grit , 
·· D) Epoxy compounds - estimated SO bar 

· ~~~ · E) Die cast. mold rel~ase - hydrocarbo 
F) Mi~cellaneous· one and five gallon 

paint can~partial to full with 
acrylic hydrocarbon paint 

G) Phenolic residue from deflashing a 
floo'r sweeping - estimated 250 pou 

~ per ~eek 

. ' 20,00P to 30,000. gallons pe~ day typical 
sanitary waste . 

I 

20,000 to 30,000 gallons per day - 600 par 
per million biochemical oxygen demand wate 
process solution - no toxic metals, all wa 
processed through oil and wate= separator 
before sent. 



~~···· ... · .·· · . · '';C~n versa ti ~;, with. Mr; Ge;e·· shiphOrii ~,id \<i fe o i · S hO~~~ fd Ga~~~ge Se rv i ~:. . 
··I( . . . _· ::·: '.;:) __ f6_~_~?r~~4_l .. ?n Apr1l . 1,4,. 1_?a_9_. :_· ::· . . . ., 

I
. . · '.·.·. {;;~):·.·{nformed::·M·r·~ Shepherd 9f:·my purpose .f?r··tal,king._wi~h hi_m:: .. 

·.~ . . ._: :~.f;t_ :·:. .,. · .. -1). To f.lnd·_?~.t th~ ____ dl.~.pos_al ~r~~t.~c;~~ us_ed on the wastes 
·§ . ·..... ·. _:~_·.· · · · ·;·.·.. . . ·he hauled.from the.:G~:facll.lty ... _ . . . .. 

~·· .·· ;}''·:<. ·. ·. ·.· · 2) i~a~iC~~~~\~i~~~ ;~f~~:a:~~~; ~;o~~- past and pCesent, 

··:· .:·:'.1) Wha't years did yo·u haul ·.for .. GE?-· ... -> . 

•• 
Jl 
,I 
I 

•• c'l 
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Shepherd·began hauling Hhen the plant was first .built in 1955~ During 1~3 
Shepherd hauled the material to ·the County Dump (At this tifile tf1e dur.~p Has not 
in .the present· location. Mr. Shepherd stated thc1t. the County, City of 
Hendersonvi 11 e and others disposed of trash at the area that is now the City 
Park.). After 1$5 .the ~olume that Mr~· Sheph~rd was· ~ringing in became too 
large for the landfill to handle. In ·1956 1·1r:. Shepherq began bringing the 
material' to his property on Roper Road. He continued bringing the material .to 
his property until 1962. In 1962 Hr. Shepherd 1 ost his contract to Sterr.burg 
of Ashe~ille. Sternburg hauled the trash from 1962 - 1964, Mr. Shepherd did 
not know Hhere this material was tal~en. In 1964 Mr. Shepherd regained his 
contract and continued to take the material to his property on· Roper Road 
unti 1 1967. In 1967 the Henderson county .Health Department stopped Mr. 
Shepherd from hurni ng· the trash' on his property~ · Fror.1 1967 through· October 
1~70 Mr. Shepherd transported: the GE wastes to some~ land he leased north of 
Hendersonville, off of Hi hway o. t1r Shepherd stated:·that this land \las 0\vned 
by Mr. Paynes ·Our records show Fains). The area is now a junk yard. Nr. 
Shepherds records show> that the last date. of employment· of one of his 
employees devoted to the GE facility was October 197'0~ Nr. Shepherd ·did· not 
thinf~ that he hauled any·material for·GE .after Octobe·r 1970. 

2) What type of materia 1 Has brought to the Roper Road site? 

Mr. Shephercf stated that it \las mostly Hood, paper, almost all of the solid 
waste, pallets and office paper. 

3) Did you bring any drums to tre.Roper Road site? 

f-1r. Shepherd stated that he had, but not very often. When he \'IOUld recieve a 
drum ( or other valuable ite~s such as good paint. wood, and meta], some cf 
the GE er.1pl oyees knew about it and Houl d ccme and get them before th,ey Here 
burn·ed.) The GE employees would take the filaterials and dur.~p the drur.1s out and 
take them·also. q 

4) Do you remer.1ber what was in the drur.1s? 

f·lr. Shepherd stated that it was mostly buffing cor.1pound, the mdterial wc1s 1 ike 
grit and dirt. Also he \-/ould get some drums that contained" \later that they 
used to clean parts in" . 

1 
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It was a brow~ so·apywater, Mr; Shepherd did not think, it. had an odor. . . 

. . 6) ::Did you·· h·~ve any oth~r :customers'· tras~h:~:.:h~~l.ed h~r~?- · -_:_ 

No;~·. I ser~e(L ~o·me res'idents but that trash w~nt elsewhere.· 

7 ) ·Oi d you haul for any dry ci.eaners, mechani c/r.~achi ne strops, auto body shops 
or other industries? 

~:=::-\. 

No~ the only trash I brought here was GE's .. Because. it was a short distance, 
large volume and burnt well-. 

8) Have you sold any land that had material disposed·on it? 

No, I sold that area behind me for a trailer park eight iears ago. But I never 
used it for dumping. 

·g_) What areas/people are on city h'ater? 

The water mai~ runs north on Roper to the trailer park road .. The trailer park 
is on city water. t~r; Shepherd has .. been:·on,city·water' for·the: last· six. months .. 
Another water main runs south on Roper·Road.to about:the creek~ The Hills and 
thi er other two houses are not on city water(. the Ragl ands and Maybi ns). 

1.0) Do you have any records' of what was disposed;· cf here?· 

No. 

11) Do you have any other records? . 

Some but not many. (For example the ~ontract ending date vtas given as the 
last date of employment of cne of his employees.) 

12) Has the State or Coun.ty contacted you? 

No, a woman called that rents one of the Hill's houses and talked about her 
\'Ia ter. ( Ragl ands) 
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:·YEAR . · .. ·:. TRAtiSP.ORTER. 

:1256 . 
~:····.TO . 

. . · ·. ] 962 

1962 
TO 

1965 

196? 
THRU 
1967 

1968 
ffi[Q 
197 0 

SHEPHERD 
. -:.: -.; 

SHEPHERD, 

STERNBURG 

SHEPHERD 

SHEPHERD 

1$s.,:-.·l,97.0 DISPOSAL HISTORY 
... . . >"-\::·.·· .... 

. .. . . -.. 
DISPOSAL ·LOCATION~ ·ETC. · ... )·. 

· · HENDERsou couun LAtJDFILL, \.JHICH· AT. nus· TIME ·wAs 
IN :rHE·AREAOF THE'CITY PARK~ . . . . .. , __ .. 

.. 
. ·: SHEPHERD PROPE.RTY ON .. ROP.ER ROAD. 

DISPbSAL LOCATION IS UNKNOWN, STERNBURG WAS FROM 
ASHEVILLE. 

SHEPHERD PROPERTY Oil ROPER ROAD. _ 

FAINS DU~lP, A LOT THAT f·1R. SHEPHERD LEASED NORTH. 
OF HEtlOERSONVILLE OFF HIGHWAY 25. 

PER t1R. SHEPHERD, OCTOBER, 197 0 WAS THE LAST DATE OF BUSHIESS WITH GE. 
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20 December 1988 

'TO: . File 

FRCM: Grover Nicholson 

RE: Trip Report 
Gene Shepherd Fann 

On 30 November 1.988, stan Atwood arrl Grover Nicholson of the 
NC SUper:furrl. Branch corrlucted a site visit to the fann of Eugene 
Shepherd, Box 255, East Flat Rock, NC, 28726. Mr •. Shepherd was 
contacted by telephone on 1.7 November 1.988 and again on 28 
November 1.988 and in l:xJth instances he granted pennission for the 
Branch personnel to enter onto and sample his property. 

Atwood and Nicholson arrived on the site at about 1100 hours 
an:i ~t Mr. Shepherd. Shortly afterward, Keith Masters of the 
Hazardous Waste Branch arrived. Atwoo::i, Nicholson, Masters, and 
Shepherd discussed past waste handling and disposal practices. 
Mr. Shepherd then led the others on a walking tour of the 
property and pointed out areas where waste was burned and piled. 

Drring and after the walkover, Atwood and Nicholson 
monitored the proposed sampling areas with an HNu. SaJTq?les of 
dnnn contents,· soil, water, sediment, and groundwa~er were taken 
at the following locations. 

Sample No. Sample Type Property CMner 

1 Sludge contents of.drum Gene Shepherd 

2 Background Soil " 
3 COirq:)osi te SUrface Soil " 

in old btll1l area " 
4 Grourrlwater lanny Maybin home 

5 Composite Surface Soil Spring Haven Inc. 
in old disposal area John Harris, Mgr. 

Ref. 11 
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MerrD to File 
20 Decem1::ier 1988 
page 2 

6 

7 

8 

Creek water do;.mslope 
of old dispJsal area 

Creek sed.ilrent dc:MnSlope 
of old disp::>sal area 

Grourrlwater 

Spr~ Haven Inc. 
John Harris, M:Tr. 

II 

· Sheldon Hill horne 

Samples were taken an:l preserved using established sampling 
an:l sarrple preservation techniques. 'lhe site safety plan was 
follc::Med during the visit. Itlot..ographs were taken during 
sampling. 'lhe team departed the site at about 1530 hours and 
returned to Raleigh. On 1 December 1988, the samples were taken 
to the . State Laboratory for Public Health for organic and 
inorganic analyses. 

GN/pb/36 doc. 
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Dat.c: 

To: 

From: 

Re: 

23 February 1989 

Lee crosby . 

· · Grover Nicholson ·r,.J.r· 
Contamination of private drinking water \'-lells. 
Shepherd Farm, East Flat Rock, Henderson Co., NC. 

On 30 November 1988 samples were taken of soil, drum contents, 
creek sediment, creek water, and well water from on and around the 
Shepherd Farm property. This site was reportedly used as a disposal 
and burning area for wastes from the General Electric plant in East 
Flat Rock. In fact, Mr. Gene Shepherd, the land owner, hauled wastes 
from~the GE plant from about 1955 until about 1970. During the 
sampling, drums of a hardened substance and electrical-type wastes 
(insulators, etc.) were observed. 

Sample analyses returned on 22 February 1989 showed no inorganic 
contamination, some PCB contamination in the drum contents, soils 
and creek sediment, and organic chemical contamination in the creek 
\vater and wc.ter from two nearby wells. In particular, the Maybin well 
is contaminated with 5 ug/1 tetrachloroethene and the.Hill well is 
contaminated with 193 ug/1 tetrachloroethene and a trace of 
trichloroethylene. 

I am attaching a surn.rnary of the sample analyses results and 
copies of the sample analyses for the two wells. I request a health 
risk assessment of the contamination so that the health department may 
be properly notified. 

-·~ 

3 
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Contents of drum 

Sample #2 
Background soil 
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Burn area 
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Sample #4 
Maybin Well 

Sample #5 
Disposal area 
surface soil 

Sample #6 
Creek water 
Downslope 

Sample #7 
Creek sediment 
Dow,nslope 

Sample #8 
Hill vlell 

SAMPLE ANALYSES RESULTS 
SHEPHERD FARM 

No inorganic contamination, 
0.43ppm PCB.#1260. 
No ext. organics. 
Trace 1,1,1-trichloroethane, 
32 ug/kg toluene 

No inorganic contamination. 
No PCB. No ext. organics. 
Trace of toluene. 

No inorganic contamination. 
86.5 ppm PCB #1016. 
No ext. organics. No 
purgeable organics. 

No inorganic contamination. 
No PCB. 
5 ug/1 tetrachloroethene. 
No ext. organics. 

No inorganic contamination 
13.9 ppm PCB #1254 and #1016. 
NO ext. organics.· No 
purgeable organics. 

No inorganic contamination. 
No PCB. No ext. organics. 

. Trace of 1,2-dichloroehtane 
Trace of 
1,1,1-tricloroehtane, 6 ug/1 
toluene. 

No inorganic contamination . 
0.63 ppm PCB ¥.1254 and #1016 
No ext. or purgeable 
organics. 

No inorganic contamination. 
No PCB. No ext. organics. 
Trace of trichloroethylene. 
193 ug/1 tetrachloroethene. 
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DATE: 10 April 1989 

File ~ 

Grover Nicholson ~~~ 
Shepherd Farm Pro~rty · 

TO: 

FROM: 

RE: 
Private Well 

On 6 March -1989 the Henderson County Health Department sampled a 
private well near the site. On 5 April 1989 the lab reported that the 
sampled showed 237.4 ug/1 tetrachlorothene present. 

On 7 April 1989 I contacted Dr. Ted Taylor by telephone and 
asked for his· assessment. He said that the residents should not drink 
the water and asked that I pass this word on to the health department. 
I immediately called Thomas Johnson, Henderson County .Health Director, 
and reported the contamination and Dr. Taylor's telephonic assessment 
to him. 

On 10 April 1989 I wrote a memo from Lee to Dr. Freeman 
requesting a formal assessm~nt of the water. 
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7 February 1992 

TO: File 

FROM: Jack Butler~ 
SUBJECT: G.B. Shepards Farm 

Ms. Diane Barrett, EPA Region IV (404/347-7791), contacted our office on this date 
·to inform us that the subject site was proposed as a NPL site in update 12 on this date. Ms. 
Barrett added that Ms. Denise Blayfield, Hendersonville Times-News had contacted EPA 
concerning a story she is doing on this site. 

JB/dk/1 

l 
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RE: 

December 1, 1988 

File 

D3.vid Lilley 

Telephone conversation with Mr. Lee Hurrphrey, 
Envirornnental Specialist, General Electric, 
Herrlersonville, ·North carolina 

On November 28, 1988, I contacted Mr. Lee IIurrphrey at 
General Electric's Hendersonville plant (telephone 904~693-~000) 
reganling GE's waste disposal at Gene Shelilerd's Fann. Aa:ording 
to Mr. Shepherd, cardboard, 1i~CXXI, office paper, an:i a buffing 
corrpound used to buff altnninum lanp shades was burned an:i buried 
on. his fann. Mr. l!ui!phrey located the Material Safety D3.ta Sheet 
on the buffirq corrq:?Olll1d; it read 11no hazardous ingredients11 • 

When asked about the possibility of PCB contain:in::J oil bein:J 
hauled to Gene Shepherd!s fann, he said this was very unlikely, 
all PCB oil arrived at GE in railroad tank cars arrl was -stored in 
on-s1te tanks after use. Mr. Humphrey said that waste solvents 
were probably what Mr. Shepherd hauled to his fann. 
Trichloroethylene arrl perchloroethylene were possible, alo~ with 
any other solvent conmxmly used durin:£ that tine period. · 

DI/dsjibn. 2 

·:,, 
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17 November 1988 

f 

rro: File 

F.RCM: Grover Nicholson c;,...__ )J;d I-
RE: Potential CERCLIS site in Herrlersorrville, NC 

Herrlerson County 

TOOay I contacted Gene Shepherd by telephone. He gave Ire 

the follc:Ming informa.tion about his garbage collection 
activities. 

Fran 1955 until about 1970, Mr. Shepherd hauled wocd, 
cardboard, office paper, ani buffing cortp01..ll"rl residue fran the GE 
plant in East Flat Rock to his fam about 1/2 mile away. Mr. 
Shepherd estimates that during those years he hauled off about 50 
cubic yards of cardboard per day, about two truckloads of WOCX1 
,per week, arrl about two barrels of buffing cornpourrl residUe pel; 
week. 'lhe buffin;J cornpourrl was used to machine buff aluminum 
light shades arrl was flanunable. Shepherd took the waste to his 
fann,. put it on a dry porrl bed, poured the buffin;f COI!fX?U1X1 
residue on it, arrl set it afire. He did not haul off any oils or 
. other petroleum prcx.iuctS from GE. 

In about 197 6, Mr. Shepherd built a trailer park on part of 
the "property arrl sold that park in about 1980. He helped rre 
locate his farm on the tqx:xJraphic map. 'Ihe farm is located on 
Roper Road in East Flat Rock, but his mailing ad:::lress is Box 255, 
East Flat Rock, NC, 28726. To reach the fann, turn west onto 
Roper Road from US 176. '1\lm left off Roper Road at the Spring 
Haven Trailer Park sign. His house is located on the first 
driveway to the right. 

Grn/pb/3 
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Ref..12 

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

United States 
Environmental Protection 
Agency 

Office of Publication 9320.7-041 
Solid Waste and . May 1994 
Emergency Response 

&EPA Background Information: 
National· Priorities ·List~
Final Rule 

Office of Emergency and Remedial Ressonse 
Hazardous Site Evaluation Division (52 4G) 

The U.S. Environmen!<ll Protection Agency (EPA) 
is adding 42 sites to the National Priorities_ List (NPL) in· 
a rule published in the Federal Register in May 1994. 
Of the 42 sites in Final Rule #12, 18 are in the General 
Superfund Section and 24 in the Federal Facilities 
Section. The si'tes are in 22 States. Washington is 
adding seven sites; Massachusetts is adding six sites; 
Florida and Maryland are adding three sites; Alaska, 
California, Kentucky, Pennsylvania, and Virginia are 
adding two sites; and ~ number of S~tes are adding one 
site. 

The status of the NPL ·is as follows: 

General Federal · Total 

Proposed 48 6 54 

Final 1,082 150 1,232 
Final Rule 1112 (18) (24) 
Previous Final (1,064) (126) 

Proposed Plus Final l,286 

EPA is not"the lead agency at Federal facility sites, 
and its role at such sites is accordingly less extensive 
than at sites in the General Superfund Section. Under 
Executive Order 12580 and CERCLA Section 120, each 
Federal agency is responsible for carrying out most 
response actions at facilities under its ov.n jurisdiction, 
custody, or control, although EPA is responsible for 
scoring Federal facility sites. 

The NPL identifies uncontrolled hazardous waste 
sites that warrant further investigation to determine if 

Intermittent Bulletin 
Volume 4, Number 1 

long-term "remedial action" is nece.sSary. The sites in 
the General Superfund Section of the NPL are eligible 

for remedial action funded under the Comprehensive 
Environmental Response, Conipensation, and Liability 
Act (CERCLA), enacted on December 11, 1980, as 
amended by the Superfund Amendments and 

. Reauthorization Act (SARA), enacted on October 17~ 

1986. SARA authorized a "Hazardous Substances 
Superfund • totalling $8.5 billion over 5 years to· pay 
costs for overseeing work by those responsible for 
cleaning up waste sites, and to pay costs not assumed by 
responsible parties for cleanup at sites in the General 
Superfund Section of the NPL. In October 1990, SARA. 
was. extended to September 30, 1994 to provide an 
additional SS.l billion. 

EPA's goals for the Superfund program are to: 

• Address the worst sites and the worst problems 
firSt 

• Make sites safe by immediately controlling acute 
threats to people and the environment 

• Develop and use new technologies for more 
effective cleanups 

EPA continually seeks ways to evaluate and clean up 
sites more quickly. The new "Superfund Accelerated 

. Cleanup Model" (SACM) involves several pilot projects 
aimed at streamlining the Superfund process. EPA will 
describe any changes to the prcx:ess resulting from· 
SACM as they are identified. 
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National Priorities tist 
Final. ar.cJ·P"roposed Sites."(by State) 

--. -·· 

Site Name 

Idaho Pole Co. 
Libby Grou-d \.later Contam!natic>n 
Hilltown Reservoir Sediments 
Hontana Pole and Treating 
Houat Industries 
Silver Bow Creek/Butte Area 

. M~y 1994 

8 General Superfund.Sites + 0 Federal Facility Sites 

General Superfund Sites 
ABC One Hour Cleaners 
Aberdeen Pesticide D~s 
Benfield InduStries, Inc. 
Bypass 601 Ground \later Contamination 
Cape Fear \Jood Preserving 
Carolina Transformer Co. 
Celanese Corp. (Shelby Fjber Operations) 
Charles Hacon Lagoon Z. Drun Storage · 
Chemtronics, Inc. · 
FCX, Inc. (Statesville Plant) 

·f:cx, Inc. (\lash!ngton Plant) 
Geigy Chemical Corp. (Aberdeen Plant) 
General Electric Co/Shepherd Farm 
JFD Electronics/Channel Hester 
J&dco-Hughes Facility· 
.:oppers Co. Inc. (Morrisville "Plant) 
Martin-Marietta, Sodyeco, Inc. 
NC State University(Lot 86,Fanm Unit #1) 
National Starch Z. Chemical Corp. 
New Hanover Cnty Airport Burn Pit 
Potter•s Septic Tank Service Pits 

Federal Facility Sites. 
Camp Lejeune Military Reservation 

8 

21 General Superfund Sites+ 1 F~ral Facility Sites= 22 

General Superfund Sites 
Arsenic Trioxide Site 
Minot Landfill 

2 General Superfund Sites+ 0 F~ral Facility Sites= 2 

General Superfund Sites 
10th Street Site 
~rican Shlzuki/Ogallala Electronics Co 
Bruno Co-op Association/Associated Prop 
Cleburn Str.-t \Jell 
Hutings Ground \later Contanlination 
Lindsay Manufacturing Co. 
Nebraska Ordnance Plant (former) 
Sherwood Medical Co. 
'rlaverly Crou-d \.later Contllfllinatlon 

Federal Facility Sites 
Comhusker Arrrry Anm..nition Plant 

9 General Superfund Sites+ 1 Federal Facility Sites = 10 

General Superfund Sites 
Atburn Road Landfill 
Coakley Landfill 
Dover Municipal Landfill 
Fletcher•s Paint \.lorks Z. Storage 
Kearsarge Metallurgical Corp. 

18 

Locati6n 

Bozeiun 
Libby 
Hilltown 
Butte 
Colll'li::lus 
Sll Bow/Deer Lodge · 

Jacksonville 
Aberdeen 
Hazelwood 
Concord 
Fayetteville 
Fayetteville 
Shelby 
Cordova 
Sw~ 

Shtesvi lle 
\luhington 
Aberdeen 
Eut Flat Rock 
oxford 
Sel1110nt 
Harrisville 
Charlotte 
Raleigh 
Salisbury 
\lilMington 
Haco 

Onslow COU'lty 

Southeastern NO 
Hi nat 

Coltm:lus 
Ogallala 
Br1r10 
Grand Island 
Hastings 
Lindsay 
Mead 
)(orfollr: 
\.lavarly 

Hall COI.I'\ty 

Londonderry 
North H~ton 
Dover 
Milford 
Conw.y 

10/84 
12/82 
12/82 
06/86 
10/84 
12/82 

06/88 
01/87 
06/88 
10/84 
06/86 
01/87 

. 10/84 
01/87 
12/82 
06/88 
06/88 
06/88 
02/92 
06/88 
10/84 
06/88 
12/82 
10/84 
04/85 
06/88 
06/88 

06/88 

10/81 
06/88 

10/89 
10/92 
10/92 
07/91 
10/84 
10/84 
10/89 
07/91 
10/!4 

10/84 

12/82 
10/!4 
12/82 
06/88 
09/83 

Date 

06/86 
09/83 
09/83 
07/87 
06/86 
09/83 

03/89 
03/89 
10/89 
06/86 
07/87 
07/87 
06/86 
07/87 
09/83 
02/90 
03/89 
10/89 

i0/89 
06/86 
03/89 
09/83 
06/86 
10/89 
03/89 
03/89 

10/89 

09/83 
03/89 

08/90 

10/92 
06/86 
10/89 
08/90 
10/92 
06/86 

07/87 

09/83 
06/86 
09/83 
03/89 
09/84 

\ 
.\ .. ·"' 
·\ 
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Preliminary Assessment 
Spann Property 

Hendersonville, Henderson County 
NCO 986 180 917 

Ref. 13 
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State of North Carolina 
Department of Environment, Health, and Natural Resources 

Division of Solid Waste Management 
P.O. Box 27687 ·Raleigh, North Carolina 27611-7687 

.r,mes G. Martin, Governor l .. illiam W. Cobey, . Jr., Secretary 

William L. Meyer 
Director 
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Mr. Craig Benedikt 
NC CERCLA Project Officer 
EPA Region IV Waste Division 
345 Courtland Street, N.E. 
Atlanta, Georgia 30365 

August 17, 1992 

Subject: Preliminary Assessment 
Spann Property 
Hendersonville, Henderson, NC 
NCO 986 180 917 

Dear Mr. Benedikt: 

This letter contains findi.ngs of the Preliminary Assessment of the Spann Property site 
on US 25 North of Hendersonville in Henderson County, North Carolina. 

INTRODUCTION 

Under authority of the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act 
of 1986 {SARA), the North Carolina Superfund Section conducted a Preliminary Assessment 
(PA). The purpose of this investigation was to collect information concerning conditions at 
the Spann Property site sufficient to assess the threat posed to human health and the 
environment and to determine the need for additional CERCLA/SARA or other 
appropriate action. The scope of the investigation included review of available file 
information, a comprehensive target survey and a site reconnaissance (February 20, 1991). 

An Equal Opportunity Afflrmadve Acdon Employer 
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To:· 
From: 
Date: 
Re: 

MEMORANDUM 

File \.fJ.. Q.vy 
Stuart F. Parker, Jr., Hydrogeologist pr . 
June 30, 1994 
Site Inspection: 
Spann Property 
NCD 986 180 917 
Aerial Photograph Interpretation 

Ref.14 

On 2/17/94, SFP visited the NC Department of Transportation, 
Photogrammetric Unit Office in Raleigh, to review available aerial 
photographs of the site. on 4/5/94, SFP also visited the Henderson 
County Soil Conservation Service and the County Tax Assessor's 
Office in Hendersonville, but did not find any additional 
photographs that clearly revealed surface conditions at the site. 
SFP reviewed DOT photos dating from 1960 to 1994- and obtained 
enlargements of photos dating from 2/17/77, 4/28/87, and 1/23/91. 

A photo dated 3/27/60 indicates that the site was being used 
for agriculture at that time. Houses were visible on the property, 
as well as plowed farm fields. The remainder (40 percent) of the 
site was covered by forest. 

In 1977, the site was still vegetated and the houses were 
still present, however, the fields were gone, and a single, 
straight, cul de sac with a loop at the end ran west-east along the 
top of the knoll, parallel to the south edge of the site. By this 
time, the site was ostensibly being used as a scrapyard (See also 
Ref. 7) 

By 1991 the scrapyard and its dirt roads had expanded 
approximately 40 percent, having spread (to their present extent) 
into the lower-lying areas to the north and east of the knoll. SFP 
was unable to identify Eugene Shepherd's burning and disposal areas 
during examination of these or any other photos. 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File 

-· . ' , . --·· 

Stuart F. Parker, 
May 22, 1994 
Site Inspection: 

Jr., Hydrogeologist 

.. Ref. 15 ' ; 

Spann Property · 
NCD 986 180 917 
Telecommunication 
Transporter 

with Eugene Shepherd, Former GE Waste 

_SFP telephoned Eugene Shepherd of Flat Rock, NC (704-693-0559) 
on 5/22/94 to confirm information reported in the PA (but not 
documented by signed memoranda) regarding past GE waste disposal at 
the Spann Property. 

Shepherd confirmed that the waste that was regularly hauled to 
the site consisted of about 95 percent cardboard, and additionally 
contained wooden pallets, a waste buffing compound, paint, and 
possibly solvents. In addition, he broke open small electrical 
parts to salvage copper. He did not recall wheth~r any oils or 
other materials were released from·the components. 

Shepherd could not specify the locJtions of burning or burial, 
except to say that material was pushed into the swamps from the 
knoll. When asked in which direction relative to the entrance, he 
said he couldn't recall. According to Shepherd, the burning of 
waste materials at the property was eventually banned by Henderson 
County. 



DATE: July 10, 1991 

SUBJECT: Trip RepC?rt 
Shepherd's Farm Site, Fl~:t.Rock, North Carol.ina 

FROM: Deborah A. vaughn-Wright 
Project Manager 

TO: Site F.:..le 

On July 9, 1991, .Katherine Yost, Region IV C.iv.il Invest . .igator,··and 
I traveled to Flat Rock, North Carolina to .interyie~.; the 
owner/operator of the Shepherd Farm Site, Mr. Eugene_Shepherd. 
The interview was conducted to determine what types of wastes were · 
disposed at the Shepherd Fa~s Site and generators of that waste. 

M~. and Mrs. Shepherd participated .in the .interview and completed 
a brief questionnaire that I provided., In ·swnmary, Mr. Shepherd . 
was in the trash hauling business from the early.l940's until 1990. 
He .is currently unemployed. He hauled was~e generated by General 
Electric, East Flat Rock, North Carolina, off and on between 1957 
and 19 7 0. General Electric was the only industrial waste they 
hauled. ! qtiestioned if they hauled from any type of industry sue~ 
as dry cleaners, furniture manufacturers, carpet manufac-tures, . 
metal plating, essentially any industry or manufacturer he could 
think of. His reply was GE was the only industrial waste hauled. 

For waste ·generated at GE .1-f..r. Shepherd used a 26 - 28 cubic yard. 
· truck that remained on GE property. He generally took 2 - 3 truc~c 
loads per day to either his or John Span's property. On special 
occasions, ie. when GE was expecting corporate represen~atives, · }~~ 
would haul as many as 5 truck loads. .I neglected to as~c what: .k.!.!:C. 
of truck he used for the other garbage/trash hauled. 

He repeated several times that all other waste he.hauled was taxen 
to the ~ounty Dump or a dump owned by Bob McCombs. The county du:.-:p 
apparently refused to accept GE · waste because of the voh:me 
generated. Some household garbage c!.id go to the Shephe:=d Fan 
site, but not on a routine basis. 

The questionnaire was completed by both Mr. and Mrs. Shepherd. . It .. 
was signed and witnessed in front of a Notary Public that s~~e day. 

Attachment · 

DV-W:rn:7/12/91x5065 Disk: V-Wrigh~ #4 Doc: shepherd.mem 
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· . UN(..-~D STATESEN.VIRONMENTAL PROT(\..TION AGENCY . . . . . . -:· . . ·~ . 
- . _.- · .. ~- .::~ - . . .. . : . ·: ' ·:· 
-~ :·. . 

. ~ . _:. .. :.:.. -·_. . 
. t;._:_-· ·- -·. ,· 

345 CO~RTLANO STREET. N.E. 

·-.··;. 
REGION IV 

·. ·._.::J.: .· . -.· _:.:<f : . 
'.·· -.. ; .... 

ATLANTA. GEORGIA 30365 . . _ .. _,.~ 

--~-:: ._·,·.· 

:.:, 

Date: 
: .... • ·;~-- • l 

. -:_ ..... 

Name: 

Telephone Number: tJz 9 3 ..- () 63:? . 
Occupation: tn b:2:l 0 --

Reference #6 

Printed orr R~cyc!ed P. 
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Qu_estion: Where did you haul waste? If possible, list firm and 
location waste was deposited. 

b:li I 
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(both industrial,, municipal and/or 'private)>> . . 
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Questions: What types of waste were taken to the Shepherd Farm 
Site? ( garbage, paper, construction debris, drums, etc) Answer: . 1.0 ~. J &,,uw\ i, .1 • 1 2 ~~~n 0 . ~~ 
cmao.Q. ; 'fl4~~'t) C.fL=.~tnt~ ) ~~qh-
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Question: Did you have any State/County/City Permits to haul waste? 
To operate a dump/landfill? 

I Answer: 'f\.15 .ciAt 9.... -:-Sd .hcu:Q (D 

I 
I 

I 

'I 
I 

Signature: 

I 
Witnesses:· 
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RE: . shepherd. ···Farm··site · 
· Roper Road · · · · · · · 
East Flat. ·Rock,: North Carolina 
NCD986170686 

Dear Mr. Shepherd: 

The United States Environmental Pro~ection Agency (EPA) is 
investigating the ·.disposal of hazardous substances at the Shepherd 
Farm Site, located on Roper Road, East Flat Rock, North Carolina 
(hereinafter, referred to as "the Site"). This investigation i_s 
being undertaken pursuant to the provisions of the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 
( CERCLA) , 4 2· U.S . C . 9 6 0 1 et .§_gg. , as ame~ded by the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), Public Law 99-499 

·and pursuant to the Resource Conservation and Recovery Act (RCRA), 42 
U.~.c. 6921, et seg., as amended. Hazardous substances are those 
defined by CERCLA Section 101(14). 

To assist in defining the nature and extent of contamination at your 
·facility, EPA is seeking. to obtain certain informatiqn from you 
concerning·your waste disposal practices. EPA's authority to seek 
such information is set forth under Section 104(e) of CERCLA, 42 
U.S.C. 9604 as amended, and Section 3007 of 42 u.s.c. 6927, as 
amended. Specifically, these provisions provide the agency with the 
authority to require any pe'rson who generates, stores, treats, 
transports, disposes of, or otherwise handles or has handled 
hazardous wastes and substances to furnish information related to 
such wastes and substances. · Pursuant to these statutory provisions, 
you are hereby·required to answer the following requests and to 
provide copies of all documents used to answer the requests, or 
affirm i~ ~? affidavit the veracity of the information where it is 
impractical to provide copies of the documents. 

i\, :)'.., ~....-=i..J ~ 
,;: _'.: ___ !J w ~ 
•• , !. .... :1 .II '•' ··:-~ "' .. , ., 
~ • ., ; , q ;I r.... 'I 

~--:-:-: • ,...... ,! ·~ II .. !• '· ..... -.. :,) ·-~.:~/ w ·w 
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,~ev:ecy · QuestiO"n, below, identify· all. do~riments < ·: 
'.' . .'consulted,. examined, or referred to in .the preparation .. of ·the 

. ·.·; .. ~ans-wer···and'·,provide. true and accUrate .copies 'of all- such 
• · ·.'. documents . · · · · 

4. List the· EPA Identification Numbers of the ·Respondent .. 

5. Identify all property comprising the· Site by boundaries such as 
roads, streams,· etc. 

6. Identify the type(s) of activity for which areas of the Site were 
used. 

7. If you have reason to believe that there may be persons able to 
provide a more detailed or complete response to any Question 
contained herein or who may be able to provide additional 
responsive documents, identify such persons and the additional 
information or documents·that they may have. 

8 .. Identify· the acts or ommisions of any persons, other than your 
employees, contractors, or agents, that may have caused the 
release or threat of release of hazardous substances at the Site 
and damages relati~g theref~om and identify such persons. 

9. Identify all persons, including Respondent's empioyess, who have 
knowledge or information about the generation, transportation, 
treatment, disposal or other handling of hazardous substances at 
the Site. 

10. State the qates during which you owned, operated or leased any 
portion of the Site. 

11. Provide information about the physical characteristics of the 
Site including but not limited to the following:·: 

a. Surface structures (e.g., buildings, tanks, etc.). 

b. Ground water wells; including drilling logs. 

c. Past and present storm water drainage system, sanitary sewer 
system, including septic tank(s), subsurface d~sposal field(s) 
and trench(es). ~ 
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. . ide _;·ai -E:~.b-hni.c . ·~m or . al· ormation ·and manifes~s 
~-,;,:~·i-:::;·.·;·:~::_c:~nl:ce.7n~~g·_.an.y.'r~oval; ~~t~~:Lti~s.· .~t. 'tht; ··si~ti~:.includ~ng_ waste 
· ~-'/''··.~.quant~ty :removed·, rema~n~ng .wc;ste. quant~ty,: ,types. of. wa,stes ... 
. ·' ··':'!::> removed·':C:nid. ren1aining ;> ·loc'a:tion. of.'_wa'stes and ::containers found·. 

. - . • .:. _:•. .• c_ . . • . . . . . ·'· .· . • • . . 

13 ~:: Did ::yau·:_:~v~r use I purclias~, gem~rat~~. stoi-e,. treat,. dispose, 
transport·· or·. ·ather-Wise handle any -haz.ardous substances at· the 
·site? If ·:the answer to the preceding question is anything but an 

14. 

unqualified "no," identify: · · 

a. The chemical composition, characteristics, physical state 
(e.g., solid, liquid) of each hazardous· substance. 

b. The persons who supplied you with each such hazardous 
substance disposed or otherwise handled by you. 

c. How such hazardous substances were used, purchased, 
genetated, stored, treated, transported, disposed or otherwise 
handled by you. 

d. Where such hazardous substances were used; purchased, 
generated, stored, treated, transported, disposed or otherwise 
handled by you. · 

e. The quantity·of·such hazardous substances used, purchased,· 
generated, stored, treated, transported, dispose or otherwise 
handled by you. 

Identify all leaks, spills or releases of any kind into the 
envir~nment of any hazardous substances that have occurred at the 
Site (including but not limited to the area that.is presently the 
recreational field at the site. In addition, identify: 

a. 
. i 

_When such releases occurred. 
I 

b. How the releases occurred. 

c. What hazardous subst'ances were released. 

d. What amount of each hazardous substance was so released. 
I ~ 

e. Where such releases occurred. 
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:irici . . . .. >r~su {0iuiy·:~ .. ~o 
· .. ·.air :testing that·: was· undertaken~. 1 .•.. 

. :·; ·:;: . · . <:?;{~1~.~~'.<:~;;·,.: :(; :';~;.:;'{_~>:: .·: .. . , .. ,. , ,: (i: · : <:~·· .. : ~~:,.':/· · .· :c~:~.;;:. · · .> : .. .. .' .. . . . 
. :;_,. ~;: ·::·¥q.~:(·:pe~$oris'\with .'iriforniat;ion·· relatirii~j'{:t'o·: ... these ·-~~·elease·s··. ·,:· ·. 

· 15 ·. · Ide·ri~~~;;::::J.i'.·yo:~~-: ha~a~do~s:._ ~~~~~~~-ce .. dis.po~-~~ ·.l~c~ticnls ::;.~h~~/- .. - . 
that_ :at .the. Site. (including but not_liriiited to; Gerie_ral Elec.tric 
Company Lighting .systems Department,~ ·seldon ··clark ·Property (Tabbr 
Road: and U.S . Highway 17 6) , Western. North_ .Carolina . Fairgrounds, ·· 
and Grand~iew Memorial Gardens]. 'In addition, identify: 

a. Where such disposal occurred. 

b. When such disposal occurred. 

c. What hazardous substances were so disposed. 

d. How hazardous substances were so disposed. 

e. What amount of each hazardous substance was disposed. 

f. Any and all activities undertaken in response to release or 
threatended releases of hazardous substances as a result of this 
disposal. 

g. Any and all .investigations of ·the circumstances, nature, 
extent of each releases or threatened releases including, the 
result of any soil, water (ground and surface) or air testing 
that was undertaken. 

h. All per~ons with information relating to these disposals. 

In answering any of the.above questions, if information is obtained 
through employee interviews,· indicate this· in.your letter and provide 
names, addresses, and telephone numbers of the employees interviewed. 
Site locations should be designated on a map. 

Your answers to these questions must be·sent to Mr. Robert Morris at 
the address provided below within fifteen (15) calendar days of your 
receipt of this letter. 



. . . , . penal tJ.:es .. under .18 U.S. C. 1001. .. : .• . . ... . . . .. . . . ... ,., .. . _.,., .. c , •. _. ~,~,,_; 
... . >· . . _ .. :·· .. ::~: .. ::-~:- ;." <~~-. . . ,• : ~ ( ~;:~_-.. · :~ .·. ---~~.:'~--~ ~- ~~:~~-~- ;~·~.~~-~: ~/·~_-:_ -~~~-·: . . · .... -~- .·· .. . .... ~ -~. ~~-:~:- ~~:.:- ~ ' . . .- ·: ·.:_- .. ~ . ~ . }' ~- ::::: . . . . :;: :~ .: -:-. :-. -;~ -.-· _ ... :· .. ~-:·/~~~::~~:~· 
.·. I .· _P~~::;u. ari~;:to Pa. r:::-t2, SUbpart B _p,f':·Title 40'.of :_the c. pde _c)f .· ~e9-~ral ;{ .. '} . 

. Re.gulat~ons, 40 ·C.F.R. Part 2,· Subpart B·, you·may .. assert. a.; . ·. 
·~ . ·confidential· business information· c·laim for all or ·part of the 

. ·infoririatiori provided in response· to this information Request. . To "il . 
~ 

. ~I 
·assert a claim of business confidentiality, you mus~ follow the 
·requirements of 40 C.F.R. 2.203(b) and identify all information by 
paragraph and· lirie which you believe .~o be co~fidential by describing 
such information on a- cover page or by marking the face of the 
document which contains the information as "trade.secrets", 
proprietary, business confidential, etc. Information for which such 

·a c~aim is asserted will be disclosed only to the extent and by means 
.of the procedures specified in 40 C.P.R. Part· 2, Subpart B. EPA will 
construe the.failure to furnish a confidentiality claim with your 
response to this .letter as a waiver of that claim, and the Agency may 
make the information available to the public without further notice. 

Because of the seriousness of this matter and the attendant legal 
ramifications, EPA encourages you to submit a written response within 
the time frame specified herein. We hope that you will give these 
matters your immediate attention. Your response should be sent to: 

Mr. Robert Morris 
Waste Program Branch 
u.s. Environmental Protection 

··itegion ·rv 
345 Courtland St., N.E. 
Atlanta, GA 30365 

; 

Agency 

J 
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c;EOlOG~Cfi~l SURVEY 
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!NVESTiGATiO i'lS 
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Nonh C.~ro!ina Depar:rnent of Natural 
Rc~sources and Co1:1munity Development 
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United States Department of the Interior 
C-ECIL D .. ANDRUS} Secretary 

GEOlOGICAL SURVEY 
H. W. Menard, Director 

For Additional Information \Nrite to: 

GEOLOGICAL SURVEY 

Post Office Box 2857 

Raleigh, North Carolina 27602 

11 

Copies of this report may be purchased from: 

U.S. GEOLOGICAL SURVEY 
Open-File Services Section 

Branch of Distribution 
Box 25425, Federal Center 
Denver, Colorado 80225 



! 

I 
I. ,.. 

I 
I 
I 
I 
I 
I 
I 
I 
I·. 
I 
I 
.I 
I 
I 
I 
I 
I 

UNIT ED STATES 
DEPARTMENT OFTHE INTERIOR 

GEOLOGICAL SURVEY 

Basic Elemen:ts of Ground-Water Hydrology 
With Reference.· to Conditions in. North Caro.lina 
By Ralph C. Heath 

U.S. Geological Survey 
Water-Resources Investigations 
Open-File Report 80-44 . · 

Prepared in cooperation with the 
North Carolina Department of Natural 

Resources and Community Development 

Raleigh, North Carolina 
198(} 
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Definitions of Terms 
Aquifer (p. 7 )'A water-bearing bed that will yield \Vater in a usable qu?ntity. 

Bedrock (p. 2cY A collective term for the metamorphic and igneous rocks underlying the Pie.dmont 
and mountains. · 

Capillary fringe (p. 5 ) The zone above the water table in which water is held by surface tension. Water 
in the capillary fringe is under a pre·ssure less than atmospheric. 

Conductivity, hydraulic (p. 12 ) The capacity of a unit cube of rock to transmit water.· 

Cone of depression (p .. 49) The depression of heads around a pumping well ca~sed by the withdrawal 
of water. · 

Confining bed (p. 7 ) A layer of rock that hampers the movement of water. 

Dispersion (p. 40) The extent to which a substance injected into an aquifer spreads as it moves 
through th~ aquifer. 

Drawdown (p. 52) The reduction in head at a point caused by the withdrawal of water from an aquifer. 

· Equipotential line (p. · 42 ) A line (on a map) or cross section along which total he.ads are the same. 

Flow line (p. <2 ) The idealized path followed by particles of water. 

Flow net (p. 42 ) The grid pattern formed by a netv·iOrk of flow lines and equipotential lines. . . 
Formation (p. 22) A distinct rock layer named for a locality near which it occurs. 

Gradient, hydraulic (p. 10) Change in head per unit of distance measured ·in the direction of the 
steepest change. 

Head, total (p. 10) The height above a datum plane of the surface of a column of water. It is cor1posed 
in a ground-water-system of elevation head and pressure head. 

Porosity (p. 8 ) The openings in a rock. 

Saprolite (p. 20) The soil-like rock that occurs between land surface and bedrock in the Piedmont and 
mountains. 

Specific retention (p. 9 ) The volume of water retained in a rock after gravity drainage. 

Specific yield (p. 9 ) The volume of water that will drain under the influence of gravity from a 
saturated rock.· 

Storage c·oefficient (p. 38) The volume of water released from storage in a unit prism of an aquifer 
when the head is lowered a unit distance. 

Stratification (p. 36) The layered structure of sedimentary rocks. 

Transmissivity (p. 37) "The capacity of an aquifer to transmit water. It equals the hydraulic 
. condu~tivity times the aquifer thickness. 

Water table (p: 5 ) The level in. the zone of saturation at which the pressL:re is equal to the 
atmospheric pressure. 

Zone, s.::ituraied (p. 5 ) Subsurface zone in which all interconnected openings are full of \V2ter. · 

Zone, unsaturated (p. 5 ) Subsurface zone, usually starting at th.e land surface, that contains both 
\'.'ater and air. 

'Page numbers refer to page on which the term is discussed. 
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.The aquifers and confining beds underlying 
any area comprise the ground-water system of 
the a~ea. Hydraulically, this system serves two 
functions: (1) it stores water to the extent of its 
porosity, and (2) it tra'nsmits water from re
charge areas to discharge areas. Thus, a 
g round-'Nater system serves both as a reservoir 
and as a pipeline. V./ith the exception of 
ce1vernous limestones and lava flows, ground-

. water systems are more effective as reservoirs 
tt1an as pipelines. 

Water enters around-water systems in 
recharge areas and moves through them. as 
dictated by hydraulic gradients and hydraulic 

, conductivities. to discharge areas. 
The. identification of recharge areas is 

becoming increasingly important because of 
the expanding use ol the land surface for waste 
disposal. In a ~umid area, such as North Caro-

14 

lina, recharge occurs in all interstream areas-
- that is, in all areas except along streams and 

their adjoining flood plains. The streams and 
flood plains are, under most conditions, 
discharge areas. · 
· Recharge rates are generally expressed in 
terms of volume (such as gallons or fP), per 
unit of time (such as a day or a year), and per 

.unit of area {such as a square mile or acre). 
When the units are reduced _to their simpliest 
form, the result is recharge expressed as a 
depth of water on the land surface per unit of 
time. Recharge rates vary from year to year, 
depending on the amount of precipitation, its 
seasonal distribution, air temperature, and 
other !actors. Among the other factors are land 
use. For examplE:, recharge rates are much 
higher in-forest than in cities. 
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Physical Setiing of the 
Ground-Vl)ater System 
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From the standpoint of ground-water 
hydrology, North Carolina may be divided into 
two zones, one zone consisting of the Coastal 
Plain and the other consisting of the Piedmont 
Plateau end the Appalachian Mountains. 
Because tiiffe.rences in the ground-water 
system coincide with the different topographic 
divisions of the State, it will be useful to briefly 
review these divisions. 

As J2sper L. Stuckey, former t-Jorth Carolina 
State Geologist, has said, "The State of North 
Carolina extends from the crest of the Great 
Smoky anc Unaka mountains on the west, to· 
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PIEDMONT COASTAl PLAIN 
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the Atlantic Ocec.n on the east and lies across 
three major. topographic provinces of the 
United States. As a result, it is divided into three 
natural divisions-the Coastal Plain on the 
east, the Piedmont Plateau in the center, a11d 
the Appalachian Mountains on the west. 
Beginning at sea level at the eastern edge of tr.e 
S:ate the surface of North Carolina rises 
gradually in elevation and increases in 
irregularity until it reaches its maximum height 
and ruggedness in the Appalachian Mountains 
on the west." 
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Rock Units and Aquifers·. 
in the Piedmont and tv1ountains 
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Tlie rocks underlying the Piedmont and 
mountains can be divided into two groups: 
(1). bedrock, and (2) saprolite (or residuum}. 
The saprolite underlies the land surface and 
ranges in thickn.ess from a foot or two near 
bedrock outcrops to more than 100ft. Bedrock 
underlies the saprolite and is the parent rock 
from which the saprolite was derived in the 
process referred to as weathering. 

.rviany stream valleys, especially those of 
larger strec.ms, are underlain by a layer of 
·material .similar in composition to saprolite. 
This materiel; which h2s been deposited by the 
streams during floods. is correctly referred to 
as alluvium. However, to avoid unnecessary 
complications, we will lump the alluvium in 
with the saprolite for the purpose of this 
discussion. 

The bedrock underlying the Piedmont and 
mountains consists of many diffe.rent types of 
igneous and metamorphosed igneous and 
sedimentary rocks. The Generalized Geologi
cal l1icp.of North Carolina accompanying the 
discussion of \<VATER-BEARING ROCKS 
divides the bedrock in the Piedmont and 
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mountains into six units. The 1:500,000 scale 
Geologic Map of North Carolina, published in 
1958, divides the bedrock in the same area into 
48 different units. But, a much larger number of 
units have been identified and are shown on 
large scale geologic maps. 

The bedrock units difier from each other in 
mineral composition and other geologic 
characteristics_ Fortunately, these differences 
do not result in large differences in hydraulic 
characteristics so that it is possible to combine 
the bedrock units into a relatively small number 
of hydrogeologic units. 

The accompanying map shows the hydro
geologic units into which the bedrock in the 
Piedmont and mountains has been divided by 
the U.S. Geological Survey and the North 
Carolina Groundwater Section. 

The most productive hydrogeologic units 
are the Great Smoky 1-/,ountain belt and the 
Blue Ridge-Inner Piedmont belt. The least 

-productive units are the Carolina Sla.te Belt and 
the Triassic Basins. The Charlotte Belt is 
intermediate in productivity. 
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Ground-VVater Situatio·n 
in the Piedmont and ~Aountains 

Jhe saprolite (weathered rock) that forms 
the ·land· surface in the Piedmont and 
mountains consists of unconsolidated granu
lar material. It thus contains water in the pore 
spaces between rock particles. 
· The bedrock, on the other hand, does not 

have any significant tntergranular .(pnmary) 
.poro.sity. It contains water, instead, in sheet
like openings formed along fractures (that is, 

. breaks in the otherwise "solid" rock). Fractures 
In bedrock are of two types: (1 )"jotnts, wh1cn 
are breaks along whtch there has been no 

,differential movement; and (2) faults, which are 
breaks along which the adjacent rocks have 
undergone differential movement. 

Faults are formed during earthquakes and 
generally contain larger and more extensive 
cpenings· than those developed along joints. 
Joints, however, are far more numerous than 
faults. 

Fractures (joints and faults) are more 
abundant under valleys, draws, and other 
surface depressions than under hills .. In fact, 
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geologists assume that it is the presence of 
fractures that determined the position of 
valleys in the first place. Fractures tend to be 
more closely-spaced and the openings 
developed along them tend to be larger near 
the surface of the bedrock. Most fractures 
appear to be non water-bearing below a depth 
of 300 to 400ft. Large water-bearing openings, 
penetrated below this depth are probably 
associated with faults . 

The ground-water system in the Piedmont 
and mountains is recharged by precipitation· 
on the interstream areas. A part of the 
precipitatiqn infiltrates through the unsatu
rated zone to the water table, which normally 

· occurs in the saprolite. 
Ground water moves laterally and downward 

through the saprolite to potnts of ground
\'.'C.ter seepage (springs) on ihe hillsides and to 
the streams in the adJacent vclleys. Some of tHe 
water in the saprolite also moves downwar-;f 

. into the bedrock and, thereafter, through the 
fractures to the adjacent valleys . 
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Hydrau.Iic Characteristics of the 
Piedmont and Mountain 
Ground.:.V\tater System 

~STORAGE 
IN 

BEDROCK 

BEDROCK 

One of the most basic concepts of groun.d
\vater hydrology is that aquifers function both 
as reservoirs, in which water is in storage, and 
as pipelines, which transmit water from one 
point to another. This is referred to as the 
reservoir-pipeline concept. This concept forms 
a useful basis on Vv'hich to discuss the hydraulic 
characteristics of the Piedmont and mountain 
ground-water system. 

The reservoir (storage) function of aquifers 
depends on the porosity. The pipeline function 
depends on the hydraulic conductivity and the 
thickness of the aquifer. The approximate 
range in porosity and hydraulic conductivity 
for the saprolite and bedrock is shown in the 
following table. 
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WELL-+-1:3 

Porosity In percent 
20-30 

Hydraulic 
conduclivlly In 
feel per day 
1-20 

.! 
i 

i 
I 

! 

\ 

-"' :-!' . £ .·· . ~~ r .... / {. . 
Rock type 
Saprolite 
Bedrock 0.1-1 1-20 =1. c' Y~ ·'a·· ... ~·-/c. 

The above values suggest that the principal 
difference between saprolite and bedrock is in 
vJater-storage capacity. In other words, the · 
saprolite has the capacity to store a much 
larger quantity of water than does the bedrock .. 
This is not the entire story, however. 

As V·ie noted above, the capacity of an aquifer 
to transmit water depends both on hydraulic 
conductivity and on aquifer thickness. The part 
of the bedrock containing water-bearinc 
iractures is several times thicker than th~ 
saprolite. 
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We can then, without great error, view the 
ground-water system in the Piedmont and 
mountains as consisting of a saprolite reser~ 
voir overlying a bedrock pipeline consisting of 

. numerous small, interconnected pipes. In the 
·vicinity of · •a . pumping ·well the bedrock 
fractures ("pipes"). convey water from the 
saprolite reservoir to the well. 

.. The yield of a well. drawing from fractured 
bedrock depends on several factors. The most 
important of these are believed to be: 

1. The number, size, areal extent, and 
degree of interconnection of the fractures~· 

·penetrated by the well, ~ 
2. The thickness of saturated saprolite in the 

vicinity of the well and the specific yield of 
the saprolite, and 
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3. The hydraulic conductivity of the sapro
lite and'the nature of the hydra.ulic con.: · 
nection between the saprolite and the . 
bedrock. 

The number ·and the size of the fractures 
·control the rate at which water can enter the 
well. The areal extent and degree of intercon
nection of the fractures control the size of the 
area that supplies water to the well. 

The thickness and the specific' yield of the 
saprolite determines. the ·volume of water 
available from storage in the saprolite. The 
hydraulic conductivity of the saprolite and the 
nature of the hydraulic connection between 
the saprolite and the bedrock determines the 
rate at which water can drain from the 
saprolite into the bedrock fractures. 
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Ground-\.Vater Movement 
And Topography 

Arrows show direction of 
ground-water movement. 
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It is desirable, wherever possible, to 
determine the position of the water table and 
the direction of ground-water movement by 
measuring the depth of water level in shallow 
wells. However, in humid areas like North 
Carolina, general, but very valuable, conclu
sions about the direction of ground-water 
movement can be derived from observations of 
land-surface topography. 

We know that gravity is the dominant driving 
force in ground-water movement and that 
under natural conditions ground wa·ter moves 
"downhill" until, in the course of its movement, 
it reaches the land surface at a spring or 
through a seep along the side or bottom of a 
stream channel or an estuary. 

Thus, ground water in the shallowest part of 
the saturated zone moves from interstream 
areas toward streams or the coast. If we ignore 
minor surface irregularities, we find that the 
land surface also slopes in these directions. 
The depth to the water table is greatest along 

· the divide between streams and least beneath 
the floodplain. In effect, the water table is a 
subdued replica of the land surface. 

In areas where ground water is used for 
domestic and other needs requiring good
quality water, septic tanks, sanitary landfills, 
waste ponds, and other waste disposal sites 
should not be located uphill from supply wells. 
·The potentiometric surface of confined 

aquifers, like the water table, also slopes from 
recharge areas to discharge areas. Shallow 
confined aquifers, which are relatively 
common along the Atlantic Coastal -Plain, 
share both recharge and discharge areas with 
the surficial·un~onfined aquifer. This may not 
be the case with the deeper confined aquifers. 
The principal recharge areas for these are 
probably in their outcrop areas near the 
western border of the Coastal Plain. Their 
discharge areas are probably near the heads of 
the estuaries along the major streams. Thus. 
movement of water through these aquifers is in 
a general west to east direction, where it has 
not been modified by withdrawals. 
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Henderson Countv 

(Area 382 square miles, population 36~163, 1960 census) 

Geography 

Henderson County lies in the southeastern part of the four--county 

area. It is bounded on the south by the State of South Carolina. The 

colmty seat is Hendersonville, •d th a population of 5, 911. The only 

other incorporated town is Laurel Park, a residential suburb of Hender

sonville. The county is characterized by a dissected central plateau 

(part of the Ashe\•ille plateau) bounded on the north,.•est by a well-defined, 

northeast-trending mountain range (the Pisgah Ridge), on the south by 

granite ridges, and on the east by the Blue Ridge front. The plateau 

has an average elevation of about 2,200 feet~ but there are isolated 

knobs and ridges 2,500 to 2,600 feet in ele•·ation. The lo,.•est and most 

level parts of the plateau are the flood plains of the French Broad and 

~!ills Rivers, and Cane, Mud, Clear, and Hooper Creeks. The Blue llidge 

has a gentle slope ~n the west (French Broad River) side of the drainage 

divide. East of the divide~ the topography is rugged. South\\•est of 

Zirconia, the Blue Ridge has an east,,·ard trend. 

Altitudes range from about l, 400 feet above sea level "·here the 

Broad River leaves the. county at Bat Cave :to about 5,280 feet on Little 

Pisgah Hountain at the jnnction of Henderson, Buncombe, Transylvania, 

and IIaY"''ood Counties. Henderson County lies 1\'i thin the drainage basin 

of the French Broad River except for the areas along the east'ern and 

southern boundaries, which are drained by the Broad and Green Rivers. 

The principal tributaries of the French Broad River in Henderson County 

are Boyls:ton Creek,1 Mills River, Hud Creek, arid Cane Creek. The Little 

Hungry and Hungry Rivers are tributaries of the Green River. 

The Asheville-Spartanburg line '-of the Southern Railway traverses 

the connty in a general north-south direction. There are interstate 

high-w-ays and many State, County! and Forest Sen·ice roads providing 

access to most parts of the county. ~ 

.Henderson County produces more than half the apples grown in 

North Carolina. These are grmm mostly in the area between Hendersom·ille 

and Edneyville, on hillsides and in small Yalleys. Conunercial truck and 

dairy farras occupy most of the broad valleys. LiYestock raising is also 

important, and corn and hay are the principal feed crops. 



Hanuf·acturing in Henderson County is centered around Henderson

ville, and includes apparel, electrical equipment, and scientific 

instruments; There is a textile print '{orks and a rug factory at 

Fletcher, and a textile mill at Toledo. 

Bricks are manufactured from clay dug at Fletcher, and formerly 

at Etowah. The clay is from saprolite along the Henderson Gneiss

Brevard Schist contact. 1\vo dolomite quarries are active at Fletcher 

in dolomitic marble of the Brevard Schist. The rock is used for aggre

gate and for agricultural lime. The Henderson Gneiss also has been 

quarried for crushed stone at various localities. Gold was formerly 

mined on the southeast flank of ·the Pisgah Ridge, 1 mile northeast 

of the Transyl,·ania County line. It was found in granite and pegmatite 

dikes in quartz-biotite gneiss. Zircons ,;ere formerly mined at Zirconia 

from the Whiteside Granite. 

Geology 

The nor"th,;est corner of Henderson Countv is underlain mainly by 

biotite gneiss. 

Southeast of the gneiss is a belt predominantly of musco~ite 

schist. This belt is only about lt miles wide at the Transylvania 
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County line, and there consists entirely of Brevard Schist. The Brevard 

Schist includes quartzite, phyllite, argillite, slate, garnet-muscovite 

schist, marble, fine-grained gneiss, and pyroclastics. Its most distinc

tive rock type is sericite schist containing finely disseminated graphite. 

To the northeast, the schist belt broadens, with coarse garnet-muscovite 

schist intruded by pegmatite dikes separating the typical Brevard Schist 

on the southeast from the quartz-biotite gneiss on the northwest. The 

topography of the schist belt ranges from nearly flat to moderately rug

ged. The Brevard Schist lies largely in the valleys of Boylston and 

Cane. Creeks. 

The greater part of Henderson County, southeast of the Brevard 

Schist belt, is underlain by Henderson Gneiss which is characterized 

by feldspar porphyroblasts, loGally broken and deformed into augen. 

The rock varies in composition.from ·a granite gneiss to a biotite 

gneiss or quartzite with a· fe'• scattered feldspar porphyroblasts. 

The Henderson Gneiss varies considerably in.topographic expression. 
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The broad Yalleys' of th(' Fnnch Broad Hi Yer. ~lud Creek. and Hooper Creek 

lie mostly ''i thin the area of llenders·on outcrops. The gently undulant 

area nortlmest of the Blue J!idge front from Up,,·ard to Edneyville is also 

in the IIend£>rson Gneiss outcrop. Possibly the differences in topography 

are controlled by compositional ,·ariations of varying resistance to 

"\\feathering and erosion. 

South of the Henderson· Cine iss is a gneissic granite, which has 

been correlated 'd ~h the h1li t£>s i rle Granite of ,,·estern Transyl Yania 

County and Jackson Com1~~·. The ,,•hi te gne:ssic grani t.e contains biotite 

and isolated masses of hornblende gueiss and garnet-muscovite schist. 

The hornblende gneiss ·is intruded by granitic dikes. 

Along the eastern edge of Henderson Count~· is a complex of 

granite gneiss~ pegmatite. hornblende gneiss~ garnet-muscovite schist~ 

biotite-injection gneiss~ and quartzite. The granitic parts locally 

contain coarse feldspar cry:::i:als ''hich gi,·e the rock an appearance 

similar to that of the ::enderson (rnf'i;;:s. Else'\·:here. the rock more 

closely resembles the \1'hi 'te::: ide Graui te. 

Hegioual dip aYerages about 40 degrees to the southeast, but is 

re,·ersed on Pisgah J!idge. the t.opographic: E>xpression of an anticline 

alignPd northeastward. 

, Ground-\11a ter Hydrology 

Henderson County is second in the four-county area in the nwnber 

of public 'm ter systems~ and it leads in the nwnber of these which are 

supplied by ground-water sources. 

Almost all. rural homes depe11d on domestic ground-,,·ater supplies. 

Springs are 1used 'dwre available, particularly in the hills. Dug ";ells~ 

used for many years, have been supplanted in importance by drilled wells. 

Agric:ul tural use of ground ,,·ater is largely for ,,·atering ·livestock 

aml ,,•ashing dairy equipment. 

Both the Cranston Print \1'orks (\1:ell ~o. 17) .and the Mountain Rug 

Mills (Wells No. 15 and 16) use ground ~ater. Cranston's well (No. 17) 

has a maximum yield of about 55 gpm.~ \vells Xo. 15 and 16: combined·, are 

adequate for the needs of ~Iou:1tain Rug ~!ill~. 

Potential si.tcs for light industry in llender~.-on County should 

not be excluded from consideration because the~· are not ,,-ithin an 



area served by a public ''ater supply. In most parts of the county. 

'"ells can supply small factories '"i th an adequate supply of , ... ater for 

fire protection and processing. ·The water requirements of factories 

may be comparable to ground '"ater use in Grimesdale (Well \fos. 54, 55, 

56, 57, and 58), the Hountain. Sanitarium-Fletcher Academy (Well ~os. 8, 
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9) and the west Henderson School (Well :\o. 46). The large '"ells supply

ing the above institutions and subdivision were drillsd in the Henderson 

Gneiss,. which covers a large part of the county. Huch of the gently 

undulant land in the county suitable for industrial deYelopment is under

lain by Henderson Gneiss. Before an industrial site is located beyond 

public water supplies, the presence of adequate ground water should be 

confirmed by drilling and testing one or more wells. 

Turbidity occurs in water from some wells, particularly those 

drilled in deeply weathered Brevard Schist. 

Nost of the springs in Henderson Cotmty, used for domestic pur

poses have yields on the order of l gpm. An exception is Spring ~o. 2A. 

Fev of the springs used for public supplies yield more than 5 to 10 gpm 

in dry seasons. 

Inventoried drilled ,,-ells have an average depth of 118 feet and 

an average yield of 18.3 gpm, or 0.156 gpm per foot. 

Quality of Grolind \Vater in Henderson County 

Analyses of ground ''ater from Henderson County are shmm in 

table 15. \vater from \iells 3, 6, 11, ·19. 24, 37, 48, and 60 have iron 

concentrations greater than 0.3 ppm. All but t\oro of these '"ells are in 

the Henderson Gneiss. \vells 2, 18, 19, 33, 36, and Spring 5A have ·water 

vith high chlori~e and/or nitrate concentrations. 
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'7oic. 680-710 my; 25,27)
dl\.,llent to Brown Mountain 

ELT 
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ly foliated; minor layers of 

, t. locally with graphite. phyl
le. amphibolite. and minor 

ricite schist with metavolca
e. kyanite-sillimanite quart-

Pennsylvanian to Permiar). 
Jigranular. High Shoals Gra-

11 my; 20,21)- Massive to 

oiiated to massive 

- -··-·-.,;:;~·-·"~'"" _....,,, 

~ ~~/JsE. SC-- 1-'> p-te aM1rla .. bioti~. 
- INEOUIGRANULAR BIOTITE GNEI, -Weakly foliated to massive, con-

.·· ' '· tains plagioclase megacrysts and, rarely, larger megacrysts of quartz 
and feldspar · 

- PORPHYROBLAST/C GNEISS- Massive to foliated, granodioritic, mig-
- matitic 

tal GARNET-MICA SCHIST- lnterlayered with amphibolite 

GRANITIC GNEISS (Middle Proterozoic. 1192 my; 27)- Megacrystic, in 
places contains amphibolite 

META-ULTRAMAFIC ROCK- Metamorphosed dunite. local peridotite, 
serpentinite. soapstone, and other ultramafic rock. Only larger bodies 
shown 

METAMORPHOSED GRANITIC ROCK (late Proterozoic. 680-710 my; 18) 
Massive to foliated. locally mylonitic 

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

METAMORPHOSED GABBRO 

METAMORPHOSED MAFIC 
mafic plutonic-volcanic com 

META-ULTRAMAFIC ROCK
serpentinite. soapstone, and 
bodies shown 

METAMORPHOSED GRANITIC 
locally contains hornblende 

---- Contact 

----Fault 

--====--- Fault - Showing 

-1---1-- Normal fault - Bar · 

--1.0-'-. -+P'- Overturned norma/ 

__..___.__.__ Thrust fault-

• ' ' Overturned thrust 
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TABLE 3-6.-HYDRAULIC CONDUCTIVITY OF GEOLOGIC MATERIALS ,, -------------------------------------------
\'1 ., 

': 
•'': 

Type o( material 
Assign.;d 
hydraulic 

conductivity • 
(em/sec). 

· '~ Sill; loesses; silly clays; sediments that are predominantly silts; moderately parmeable till (finBi)raincd, unconsolidated till, or compact !ill with 
;.1 ciay: low pemlCabi:lty till (com:>act unrracturcd til!); shale; unrractured metamorphic and igneous rocks ............................................................................. . 

;:{ . ~;:r:l~~;~~~~~~k~o~ .. :..~-~~~-~:::~~--~~~~~:~~-~~:.~~~--~-~-~-~~~~:~~--~~-~--~~~~~~:.!~-~--~~~:~.~-~~:~~.:~~~-~~-~~:~:--~~~--:.-~~:~~-~~:~ .. ~~-~-~-~~~~~--:~-~-~~~~--~~~--
Sands; sandy silts; sediments that are predominantly sand: highly permeable !ill (coarse-grained, unconsclidatcd or compact and highly fractured): 

:;_., ~~~t~~~~=~~~~ ~:~~~~~~--~i-~~~~~~~-~--~:~-~--~-~~~:~:~~--~-~~--~~~~-:~: .. :~~-~~~~~-~--~~~-~~~~~~--~~~~-~~~-~-~~~-~~~~~~~:.--~~~-~-~~~:~ .. :~-~-~-:~~~-~~~~~-~-~--
Gravel; dean sand; highly permeable fractured lgnoou3 end metamorphic rocks; permeable basalt; karst limestones and dolomites ............................ .. . . 

• Do not round to ncareGt integer. 

Tt.ou:; 3-7.-TRAVEL TIME FACTOR VALUES • 

·~:I , . Thickness of lowes! hydraulic conductivity 
•·.- layer(s)• (feet) 

~-;1' --------------------------------H--yd_r_a-ul-ic_c_o_n_d_u_·c-ti-vi_zy __ (c_m_/_s_e_q ____________ ~------------------r-G--re_a_t-er--r-G--re-a-te-r~f--G_r_e_a-te_r __ 
1 
__ G_r_e_a_tc_r_ than 3 to than 5to than 100 than 500 

5 100 to 500 

·Greater than or equal to to·• .............................................................................................................. : .. : ................ ~.-----·------~------·--

- Less than to·• to to·• ........ : ................................................................. : ................................. : ............. :: ................. :, ..................... ,. 1 Less than to·• to to·• ................................................................................................................................. - ................................. . 

; ;·: Less than 1 o·' ................................................................. , ....................................................................................... , ....................... .. 
;. 

35 
35 
15 
5 

35 
25 
15 
5 

35 
15 
5 
1 

25 
t5 
5 
t 

~~ 
35

_ •If depth to aquifer is tO feet or less or if, for tt1e int·~rval ooing evaluated, all layers that underlie a portion o! the sources at the site arc karst, assign a va!:~e of 

~~ • Consider only lay~rs at least 3 feet thick. Do not con~ider layers or portions of !ayers witt:in the fir~! 1 o feet of the depth to the aquifer. · · 

.:;;, Determine traveltime only at locations likelihood of release !actor category value for 3.2.1.1 Toxicity. Assign a toxicity far.tor 

.fl' within 2 miles of-the sources at the site, · that aquifer; Otherwise·; assign the potential value to each hazardous substance a·s. 
·: ~xcept:.if observed ground water ·. to release factor value for that aquifer as the specified in Section 2.4.1.1. 
£ nta~1ination attributable to sources at the li~e.lihoo~ o: relea!e value. Enl_er_the v.alun 3.2.1.2 · Mobility. Assign a mouilily factor 
*.J·' .. ~•le extends more tha~ 2 mi!es. beyon? t?csc assrgned tn fable .:>-1. . , . . . . value to.cuch haiardous substance for the 
r~·r· · so.t_trces, use any local! on Wlll11n th~ hm_1ts of 3.2 Waste cl~a~actrmstJcs. Evaluate the ·oquift:rl)eing ·evaluated as follows: 

• ~ this observed ground watcr.contammaho~ · waste churactenshcs factor.c!llegory for an F · h · d b t · th I' t. 
>; when evaluating the travel time factor for any · · a•:;uifer based on' two factors: toxicity/ · • • '?r ~ny. azar ous su s ance 3 m.ec 8 

;!;,,, . aqui~er that docs nothave an observed . . mobility and huzardous waste <juanti_ty .. · . the C~llet:Ja fora? observed ~ele;a~e b~. 
-a:~'::'· release. If the necessary subsurface geolog1c Evaluate only those hazardous substances . chem1c~l analysrs t~ one or mme aqUifers 
~£:' . information is available at multiple locations, available to migrate from the sources at the onderlymg the·. sources at the site, regardless 
·~~ evaluate the traveltime factor at each sile to ground water. Such hazardous . ·of the aquifer being evaluated, as~ign il 
' location. Use the location having.the highe'st substances include: · mobility factor value of1.: L. traveltime factor value.to assign the factor . •- Hazardous substances that meet the : .: • For any hazardous substance that does · .. -
!is•sf,valueJor the aquifer. Enter this yalue In-· criteria .for nn obscr\red relcnsl)_to ground ' .. ·. h.ot rriect the crite~ia for ari·obser\red relca·se . 

¥~~-~- !;~i~~~1;.~n!ct~iat~o~ ~f p~~:~;~{al to rei ease . -~:. t~.11 l~azard:Us ~u~;_ta~c~s ~~~~-~;:ai~d .· ·.! ~... ~~~~~~:!~~~~~a:~:!sh~z:~~~::t 9°unbesftnt!: ~ :. , 
~ {f!c_l9_r._vc:J!I.C:· Su!ll the fact~r-val_~es for net -· .. · :w1th_~ source thnt ~~s ~.&rl?und ~a .• cr ,. •.:. • mobility factor viilue from•Table a-;a for the .. 
~~";~~re~lp_ltnt!~n. ~ep}~-~ci ~qu!fer.;and tra_v~l : -c~n~a_mfi:!cn! factor v~lue greaten~an -~ (~~~- ::> aquifcdieing evalimted.-based on i\s waicr. 
~-~,-/ .t~me, an~ mul_hpiy ~~~~~ sum_by.the factor . . . . SP.chons.2.2.2, 2.2.3, and 3~~.2.1). !. . .· ..• _, ·:: ... :.. 1 b'll 'd d' ... · 'b · · -- · · ffi ·· · '(!()... . . 
·~~valuefor contalmnent; Assign 'this product as · . 3.2.1 .. · Toicicily/mobility:·F9r each:~>.:.:··- . 80 u .1 t~ Uf,! ____ 1str:! -~t10 ll >~e" .1~1 ~_nt_ . ~ ._ _ . -~.: 
;~ the ·poiciiti_al iii~cl~asc f~Cior·value_ro·i- the . ·_ ·· . .hnzardi)us su_b.stimce; assign~ ioxi~Hy fac~_o_r_: \ •,. If tq~ ~aza~a.o..~s 9?lJ~\~~ce_pann.?t !J~ :> : : 
~: aqUlfer.-,En\er'.thJs,~alue m~Table 3:-:1; · · · · value.-a mob1hty factor value; and a:·,,:.~· ... <.' . · nss!gn~d a ~oblhJ;Y. ~~c~o.r y~tue b_e~~.'!s,e d_.l~a, . 
~;{.~~~ 3.1.3- ~.Cakulation:'oflikelihdod vf-rii!ease /' combin'e'd t~xicity/m'obility factor;value:as : _· · on 11~ '~a,te:_s,ol~_!!~~~-ty ~r dJs!r!b!J_hon ... :~ ::;-;': " 

,( 

.::-· 

.,. 
' 

. :·-
··-:r;. 

f~·~Jactor category:value.)f an observed release· .. ··specified in the following sections.· Select the .. · .coeff1c1ent are not ~va1lable, use_ other·.'-- . . 
:;1· Is e~tablished for an aquifer, assign the. .. . , 'toxicity/mobility factor value for.th'e aquifer.· .. hazardous subs.tancesfor_w~ich i~or~~-ti?-~ _ _-_.:-:. . _ , 
l, ~~b~.e~c~ .rlJ!~~s_e .{:~~~?rf ~~1~~-;{:~~~..:~~.:-~~~-.~ :.~ :. b~i~g_ ':~~~!la_t~d a_s_sP-e~~fi~q ln,s5c.F~~ _3.p_;,a._:.- ..-is av~ilu~J~ -~f!.e~al~~,!~rs ~~~~-~;~~~~~aY,·<~·:_:!:-. '~':·.; ... _ ._,·. ;· 
~~.;-~ . .. :~ !.,:· .. \~::: ~·:.-- '~· J. >I·~'; •".) I~' :--~:~ -~·~::_:;.~ . .;:.. ~ ~~-~ 1 . . ~=· f-;~ • .':. . .. . ~;•1.:-~{··-=- : :· .-.0 ~.[.!';.! ·: k, ·'.: :-· ·,_.-. .. ~; • ' • . ' ...... -~ -:'·:- ~ --:· :~ ·.o; .• .,..~:.·~· ·. ·.'':'. . ... ,: . -;~~.I r..~ t. . ' . -.. . . f, 
-@i"':·:--::;-~·-;. l;_f:-.-,:. ,._ :.-\'".:-;!:.';·.,,::. :: ."::- :;;;_(rAB~E~-8."7Gf!OU_ND WATE_R_.MOBIUT_YsFACTOR·VAL~ES ~ .. ·:·. :-··:· . _:: ,_., _.·. _ ._-_ .. :.::.: -~>. :;'::--· · · · · . , ·~ 1 

. ..;. .. · .. ~~·:· ~. ': :. 

... •. -. :;: . 
!~.;"' ... ~Use 11 the ent:re 1nterval lrom.thc source-to the-aquifer being evaluated ls karst.' .... -- -. · ·: ·· · · · · · 

~~- . . .· .. ' ·. ' .... ~ . .. .•·'· 
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~el)sitiv!l environment 

, ~. -.. ·--· . ....... ~ .. :·~~'--..:. ... /:, .. , .:. .... .. ":·•:-:.-
:· .... ; .•• -'~ ~ • :· ! •• 

Assigned 
:···value 

Critical. habitat··. for Feder~ I design~;~d ~nclan~er~d or ~~~eaten~d species .••• :::2 ...... : .... L~ ......... ::.::::;:.:;. .... : .... :.· .. :., ........ :: .. , ... : ..... ~ .. ~::.:, .. :: .. ::: ........ ; ... :~~~.·L .. :.:~.~,~~:,.;:.:. : _ _-.~: ~ ~o 
Marine Sanctuary · ·· - · · ·· 
Nationai Pi11it .,. . - . 

• Desig·nated Federal Wilderness Area 
Areas Identified under Coastal Zone Management Act • . · . 

· Sensitive areas Identified under National Estuary Program • or Near Coastal Waters Program • 
r Critical areas Identified under the Clean Lakes Program • 

National Monument,._. · · · - ·' 
·National Seashore ·Recr~ationaf· Area · 

· National Lakeshore Recreational Area 

Habitat known to be used by Federal designated or proposed endangered or threatened species...................................................................................................... 75 
National Preserve . 
National or State Wildlife Refuge 
Unit of Coastal Barrier Resources System 

·Coastal Barrier (undeveloped) · 
·Federal land designated for protection of natural ecosystems 
Administratively Proposed Federal Wilderness Area 
Spawning· areas critical • for the maintenance of fish/shellfish species within river, lake, or coastal tidal waters 
Migratory pathways and feeding areas critical for maintenance of anadromous fish species within river rea;:hes or areas in lakes or coastal tidal waters in 

which the fish spend extended periods of time . . 
Terrestrial areas utilized for breeding by' large or dense aggregations of animals • 
National river reach designated as Recreational · 

Habitat known to be used by State designated endangered or threatened species................................................................................................................................ 50 
Habitat known to be used by species under review as to its Federal endangered or threatened status · 

· Coastal Barrier (partially developed) 
Federal designated Scenic or Wild River 

State land designated for wildlife or game management............................................................................................................................................................................. 25 
State designated Scenic or Wild River · 
State designated Natural Areas 
Particular ar~as, relatively small in size, important !o maintenance of unique biotic communities 

State designated areas for proJection or maintenance of aquatic life 1 •••• : ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• : •••••••••••••••••••••••••••••••••••••••••• :............................................. 5 

• Critical habitat as defined In 50 CFR 424.02. 
• Areas identified in State Coastal Zone Management plans as requiring protection because of ecological value. 
• National Estuary Program study areas (subareas within estuaries) identified in Comprehensive Conservation and Management Plans as requiring protection 

because they support critical tile stages·of key estuarine species (Section 320 of Clean Water Act, as amended). 
• Near Coastal Waters as defined in Sections 104(b)(3), 304{1). 319, and 320 of Clean Water Act, as amended. 
• Clean Lakes P(ogram critical areas (subareas within lakes. or in some cases entire small takes) identilied by State Clean Lal<.e Plans as critical habitat (Section 

314 of Clean Water Act. as amended). 
'Use only for air migration pathway. -
• Limit to areas described as being ust:d for intense or concentrated spawning by a given s;>ecies. 
"For the air migration pathway, limit to terrestrial vertebrate species. For the surface water migratio•, pathway. limit to terrestrial vertebrate species with aquatic or 

semiaquatic foraging habits. 
'Areas designated under Section 305(a) of Clean Water Act. as amended. 

.. 
-~-

----------------~------------------------~-------~==~~~ 



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

To: 
From: 
Date: 
Re: 

MEMORANDUM 

File 
Stuart F. Parker, Jr., Hydrogeologist 
May 24,1994 
Site Inspection: 
Spann Property 
NCD 986 180 917 
Municipal Drinking Water Supplies 
within the Study Area. 

Ref. 23 

SFP telephoned Mr. John Goolsby, Hendersonville Engineering Department (704-692-4228) 
on 2/17/94. He confirmed that no surface water intakes for public water supply are present on Mud 
Creek or on French Broad Creek within 15 miles downstream of the site. Their system's 3 intakes 
are located on the North Fork of Mills River, a tributary to French Broad River located upstream of 
Mud Creek (See also Ref. 24). 

For confirmation/redocumentation of water line coverage for the groundwater population 
count, SFP visited F. R. Hayes' office in Hendersonville on 4/5/94, wherupon Hayes delineated the 
current service coverage on a field map. 

SFP telephoned James Adams, Asst. Regional Engineer, Asheville Regional Office, NC 
Water Supply Division (704-669-3361) on 5/23/94. He confirmed that no surface water intakes for 
public water supply are present on Mud Creek or French Broad Creek within the 15-mi. surface 
water pathway, and that no municipal wells exist within 4 mi. of the site. He noted, however, that 
a proposed (but controversial) Asneville intake may be constructed on French Broad just 
downstream of the Blue Ridge Parkway crossing, 12 miles downstream of the site. 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File -)tt/t ~ r 
Stuart F. Parker, Jr., Hydrogeologist If-
May 24, 1994 
Site Inspection: 
Spann Property 
NCD 986 180 917 
Groundwater Population Count 

Ref. 25 

For confirmationlredocumentation of water line coverage for the groundwater population 
count, SFP visited F. R. Hayes' office in Hendersonville on 4/5/94, wherupon Hayes delineated the 
current service coverage on a field map. 

Using USGS topographic maps (Ref. 1) and the description ofcurrent supply line coverage, 
SFP performed a population count to identify the population likely to use groundwater within a 4-
mile radius of the site. Individual houses located within a 4-mile radius of the site but outside the 
water distribution ·network were counted on USGS quadrangles and summarized for distance 
increments to 0.25, 0.5, 1, 2, 3, and 4 miles. In an approximately 1 square mile area west of the 
Brightwater community (3.5-4 mi. SSW of the site) approximately 30 % of houses were reportedly 
connected to the municipal system, and the house count was adjusted accordingly. 

The house counts for each distance increment were multiplied by the applicable 1990 Census 
average household population (Ref. 27). The population density reported for Hendersonville is 2.25 
persons per household, however, a population density of 2.45 persons per household was reported 
for Mountain Home, which is closer to the site. The higher figure of2.45 was used in the population 
estimate. The population drinking from private domestic wells within 4 mi. of the site numbers 
approximately 4508. 

(next page) 
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SFP screened community water supply well listings in the NC Environmental Health 
Division database. Twelve community wells, with populations totalling 1707 people, were identified 
and confirmed within a 4-mile radius of the site (Ref. 26). 

The resulting groundwater population count, tabulated according to distance increments, is 
as follows: 

Distance Number of Population Community Total 
(miles) Houses Well Groundwater 

Population Population 

0-0.25 2 5 0 5 

0.25-0.5 14 34 0 34 

0.5-1~0 80 196 - 0 196 

1.0-2.0 574 1406 488 . 1894 

2.0-3.0 404 990 97 1087 

3.0-4.0 766 1877 1122 2999 

Total: 1840 4508 1707 6215 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File 
stuart F. Parker, 
June 30, 1994 
Site Inspection: 
Spann Property 
NCD 986 180 917 

Jr., Hydrogeologist P ~1 

Community Water Well Database 

SFP contacted Martha Moore, NC DEHNR, Division of 
Environmental Health (919-715-3243) on 4/28/94 to request a 
printout of public water supply database for the study area. 
SFP relayed the following boundary coordinates: 

North 
South 
East 
West 

35°27' 
35°19'30" 
82°25' 3 O" 
82°35' 

SFP reviewed the printout of the Public Water Supply Database, 
identifying entries whose reported geographic coordinates fell 
within a 4-mile radius of the site. In most cases these locations 
corresponded with identifiable features on US TVA/GS topographic 
maps of the study area. Where possible, data points not readily 
identifiable on the maps were confirmed by telephone. 

A total of 12 water-supply wells, associated with housing 
subdivisions, mobile home parks, schools, rest homes, and an 
athletic camp, were identified within the 4-mile radius of the 
site. Based on the reported well locations (Ref. 1; Fig. 1), the 
population distribution is as follows: 

Distance (mi) Community Well 
Population 

0-0.25 0 

0.25-0.5 0 

0.5-1.0 0 

1.0-2.0 488 

2.0-3.0 97 

3.0-4.0 1122 

Total: 1707 

Ref. 26 



- - - - - - - - ~- -~-------
F'MMGRII> STATE: N. c;. F'UDLIC' WtoTEI'~ SUPPLY SYSTEM 

o"'CTJ.VE SYSTEMS 
GRJ:D LATITUDE: :351 '.?30 / 30.:i270.0, LONGITUDE: 08:=!2530 

F'WS ID SYSTEM NAME 

1iii35 HOMES:fEAD r1CJBILE VILL~oGE. 
1i:t481. WORDS OF LIFE TABEF:NACLE CH 
145010 HENDERSONVILLE, CITY OF 
145030 LAUREL PARI<, TOWN OF · 

6) I 14510~5 BRIGHTWATEI~ I: & ·u 
~ · · BFGGHHIATER '·I & II·· · 

@ 145H3 FLETCHER ACADEMY INC . 
FLETCHEF: ACADEMY INC. 
FLETCHEF< · ACADEMY :CNC .' 
FL-l~TCHER · ACAI)EMY INC · · . 

145127 I~OOF'ERS. CREEl< WTR ·sYSTEM 
145135 GR~HAM~ MHP' ® 145138 GF.:EEN ACF.:ES COMM WTf~ SYSTEM 
145140 HIGH VISTA ESTATES 

... HIGH VISTA ESTATES 
@) :1.45:1.45 TWIN OAJ<S MOBILE HOME PAF.:I< . 
([) 1·m11"' 

14514<;' 
(£) 14~)1~57 
(j :1.45:1.64 

14!'.'ii66 
145403 
145420 

@) .145421 
j,45428 
14!5430 

@ 1.45441 

14544:5 
14:'5455 
145457 
:1.4~54.!>0 

{li) :1.4 ~7i46 :1. 
@j.4~5462 

:l . .cj:.:-i504 
14~i505 

Bf) HiHH.IATEG I I I 
FArm:-IELD AF'AF(fMENTS 
HOLLY TF.:EE S/J> 
ESTATES OF THE SALISBURY 
ESTATES OF THE SALISBURY 
CARO~INA ACRES MHP 
I<ANUGA CONFERENCE CENTEr~ 
MOUNTAIN ViEW REST HOME· 
HENDERSON'S REST HOME 
HCJF.:SESHOE r~EST 

~AKES DRIVING RANGE 
LAMBS MHP 
LAMBS MHF' 
Lt-1MBS MHP . 
SOUTH MILLS RIVER MHF' 
CAMP HIGH LANDER 
CAMP SI<Y VALLEY 
FAIRFIELD TENNIS CAMP. 
FAIRFIELD TENNIS CAMP 
NO CAI~OLINA ELKS cr-,Mt=· 
BREEZY ACRES SUB 
HENDERSON CO WEIGH STA--EDL 
HENDERSON CO WEIGH STA WDL 

F.:ES. PEF.:SON 
TYPE F'OPUL0TION l~OF.:I< PI .. IONE SOUF.:CE NAME 

. ----·- ·----·-----·- -·--------.. !:::.- -------·----~·-

.C. 
N 
c· 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

·c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
N 
N 

c 
c: 
c 
N 
N 
N 
N 
N 
N 
N 
N 

77 ./:~ . WELL· . .::t . . ·. 
90 7046845570 WELL. 

45400 '7048917779 MILLS RIVER 
· 2000 7046927568 HENDEF.:SONVILLE 

224 704El9i4742 WELL. SUF'PL Y 
224 7048914"/42 tJEu.:. · SUPF'L Y 

. 1QQ.. 704684856"1 WEL.l-
400 7046848561 WELL 
400 70468'4850:1. WELL: 
400 704684850\ WELt,: 
195 7042.749468 1-IENDEF.:SONVILLE 
50 7042985152 WELL 
88 70469246~8 WELL 

:.:§0 704891399(> l<JELJ_S 
250 7048913990 W8_LS 
~· 70468•15417 t~ELL 

.iQQ.. 7048914742 ~JELL 
110 7046842294 WELL 

4:::.~ 704.f..936062 !..SELl-. 
TI 8006271939 t·JI:::L.L :~2 
7:.;: B00627j.939 !,JELL ~.~:t 

25 7046924940 WELL 11 
·375" 704C~929136 f.>Pl~:niG :U:2. 

44 7046929960 WELL 
llQ 7046922220 I.JELL 

100 704B914000 WELL 
75 7046848086 WELL 
38 7046938889 ~:::LL 

3a 7046938889 WELL 
38 7046938889 WELL 
48 7048917257 WELL SUPPLY 

459 DRILLED-WELL 
:1.20 SFTIING 
75 7046~70534 WEU-
75 7046870534 WEU-

600 DRILLED WELL 
33 7046!342762 I,,JEL.L 
i'4S 91. •?7:.~:nr~·,:i;;! WELL 
i2:'.'; 9:!. 9'('~~37872 WELl-

/ 

()4/28/94 

082:~500 

SOURCE SOUHCE 
TYPE AVAIL. ·LATITUDE LONG IT"um:: 
----··-- ·--·---- -------- ------- .... --
G p 352650 82305() 
G p 352640.· .823430· 
s p :552331 823404 
p F' 352331 823404 
G p 352030 823115 
G p 352030''" 823115 
G p . 35235() ':;'; ·. 822905 
G p 352350 822905 
G p 3523!':i0 f:l22905 
G F' 352350 8:.:!2905 
F' F' 3!:'i2330 823410 
G p 3526:1.5 823100 
G p 35:!,94Q o~~~~~r·~~> 
G p ~552!::i30 a:~3::-;oo 

G p 3525:50 8:.:?.:-s~.'iOO 

G p -r--~·=·•::-•::-·2 ,J "- •. J.;J ,J B2273~i 

G p 352030 ~!'5 
G p 3::7i2400 B2~5:l0() 

G p :'3!::i2200 82:;!t .. t:; 
G p :3522!':):1. (:122700 
G p 352251· t'l227<H. 
G p· 352:1.2~7i !322'74~,~ 

G F' 35:~347 823457 
c; p 352300 822800 
G p 3522:~!1 B22B:.?:;i 
G 1"' 35:.:!030 fJ23~5:1.0 

G p 352300 823010 
G p :~!'5223!5 B228~Q 

G p 35::!235 132:-~830 

G p " 352~35 B228:50 l 
G p 35231<) 82:,3~:;o 

G p :~52010 823340 
G p 3:;;~~01 7 8;!::!9:1.!:) C> 

G p q5:.-~410 B2:,01~:i 

G I"' 35:.-?.410 8::!~5015 

G F• 352019 8::>:?01;3 
G p :~52620 822Ui0 
G p 352305 B:~::!S'H) 

G p 35230!5 822910 

. ~. f"• .:~ c .. 
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1990 Census of 
Population and I-Iousing·----·······. 

Summary Population and 
Housing- Characteris~ics 
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Table 5. Household, Family, and Group Quarters Characteristics: 1990-Con. 
(For definitiC~n~ of terms and mconin9s of symbols, sc~ le:tt) ·-----., 

State 
County 
County Subdivision 
Plcice 

Hornell County-----------."---------·· 
Andenon Creek township .......................... .. 
Averosbofo township .................................... .. 

Dunn c;:y (pl.) -··----············ 
EnYio IO"Nn (pl.) •••••••••••••••••• 

Barbecue township .......................................... ... 
Block River lownship ..................................... .. 

Ant;~ier town ......................................... .. 
8uckhotn lown>hip ••••••••••••• · •••••• 
Ou~e township ........................... _. ................ .. 

· ·· • Dunn ci•l (pi.J ••••••••••••••••• ;. 
· Erwin to·,..., (pl.) ....................................... .. 
Grove IO·Nnship ....................... :.. ................. .. 

Coors· town .............................................. .. 
Hedors Crrek. toWnship .................................. ... 
Johnsor.viJfe rownship .................................... ... 
\i\lington township ...................................... .. 

lillinQton town (pl.) ............................... .. 
Nems Cmk lownsh:P·---·-·----·----

euiu Crtek COP -----------------
Uflngioo town. (pl.l---·-----------· 

Sleworts Creek township ................................. .. 
Upper lill!e Rivet township ........................ ... 

8rocd.voy town (pl.)--------··----· 
llltinq~on town (pl.l ................................ .. 

~oywocd CO<.HifY-·--·-----------·-----
Brovtrdom township .................................... .. 

Conlc-n rown .......................................... .. 
Wul Conlon COP (pl.) ------------· 

Ca:alood·:r! township ..................................... ... 
Cecil township ................................................... ... 
Clyd• to·•ns~ip ·--------------·-----

CI·!d• lown ·"·---·---------·-----lake )u.olusko COP (pl.). __________ _ 
Vlru (arnon COP (pl.) ............................ ... 

Cr.Jbtrr-! t:)~-ruhip ......................................... .. 
~osr Fork rownsh!p .......................... .:. ........... .. 
Fin~s (rt!k township .................................. .. 
!roo Ouil1ownship ----------·-·--·-· 
lll'f Hilll:;rNnU\ip ........................................ ... 

lob Junolusko COP (pt.l-------····· 
Mog~i• Volley lawn !pl.) ----------

)onolhon Cmk town>hip --·-·--··-···-
Mog~ie Volley lown (pl.) -----------

Pig~n township ................ ; ....................... ... 
Woynesviftr township ...................................... .. 

Hozrlwood lown ------------·-----
loh Jcnolu>ko COP (pl.)··----·-----
WoynrsviDe town ............... ·:. ...................... .. 

V.'hite Oo'.. 1ownship --······--·------

Hend-!rson (.,;.mty ............................................. ... 
Slur Rid9e township ........................................ ... 

Eosl llol Rock CO? (pl.) ------·-----
Cieor (ru\. township .................................... .. 
(rob Cru( townshi;1 ......................................... .. 

Volley H;11 COP (pi.J ------·--·-----
E~neyville rownship ............ .;. .......................... .. 
Green ~iver township ..................................... ... 

Soludo ciry (pl.) ------------·-----
tfendersonvillt township ............................. .. 

8ollour COP ___ --------- __ .-·----. 
Borktr Hoighls COP----------·----
Eosr flo• Rock COP (pt.) ------·----· 
Hen~~nonvine city ........................................ ... 
laurel P\lrk town ........................................ .. 
Mountain Home COP .................................... ... 
Volley A1ll CUP (pt.} .................................... ... 

Hcopers Crtek township .................................. .. 
Fietcht~ town ........................................... .. 

fJ,jl!s R;ver rownsh!p ........................................ .. 
(IO'NCh COP-·--------------·-----

Htnfotd Co·;"'ry ........................................................... .... 
Aho'Skie rawnship ......................................... .. 

J..hoslde t\)wn ............................................. .. 
Harrellsville ro ..... nship ........................................ ... 

Horrells•Ji!le town .............................................. ... 
i\',oneys Ntck township .................................. .. 

Como town .................................................... ... 
Murfteesboro township .................................... .. 

Murfrrtsboro town ................................... .. 
Sr. Johns 1ownst1ip '"'":''"''"''"''"'""'"''"''"''"''"' .......... :. 
Winton township ............................................. .. 

Cofield v;noge ·-------------·-·---
' Winton town ..................... ~ .................... .. 

Hckc: Cour.f)' .......................................................... ... 
Allendale township ........................................... .. 
Anlioth lov.-nship ............................................ .. 
Blue Springs township ....................................... .. 
Fort Bro?~ Miliwry Reservation township~ ... 
Mclo•Jthlin IQw.,ship ... ,; .................... ~------· 
Ocewhifflr f'>wnship .................................... .. 
Rneford township .......................................... . 

Roo lord ciry __ • __ -----------. _ ·-- _ 
Silvl!'r City COP ........................................ ... 

Slonewnn :owns~ip _ ........................................ .. 

92 NORTH CAIWUNA 

Persons in 
'hou><hnld• 

65 340 
9 435 

12 813 
8 108 

3 712 
5 239' 
2 230 
I 219 

·5 525 
48 

4 054 
7 378 
,. ~93 
I 926 
2 ?86 
3 320 
I ~O(J' 
J 357 

933 

j 024 
5 396 

46 152 
10 290 
3 683 
I 105 

41 
400 

5 liS 
993 

14 
I 083 
1.302 

839 
825 

. J 122 
146 
185 

) 515 

~ 234 
17 073 
I 596 
2 33~ 
657? 

305 

6S 206 
5 £05 

~11 
J C57 
2 760 

. 2 J27 
J 137 

3 
35 468 

I 118 
I 137 
3 170 
6 867 
I 322 
I 898 
I 78J 
7 380 
2 787 
e m 
I ~97 

21 1.11 
8 133 
4 258 

317 
106 

I J60 
71 

5 26J 
I •19J 
2 563 
2 675 

407 
771 

21 612 
358 

2 712 
I 112 

4 0<;'6 
2 <60 
9 09? 
3 312 
I 3·13 
I 515 

An hou"· 
· hold• 

25 .ISO 
3 ~35 
5 -108' 

. 3· 322 

I 403 
2 034 

901 
467 

22?3 
21 

I 747 
2 832 

636 
143 

1072 
I 370 

636 
I 368 
~27 

I 028 
I 977 

19 211 
4 355 
I 715 

443 
19 

147 
2 078 

J31 

7 
426 
521 
326 
331 

1 388 
63 
89 

589 

I 64? 
7 270 

701 
I 033 

2 ~r~ I 
25 709 

7 302 I 

21 1 
I 135 

I 05~ I 
952 

I 159 
2 

15 778 
494 
469 

I j63 
J 192 

628 
7H 
760 

2 996 
I 13; 
3 no 

85! 

i50 
!78 
/69 
~0-1 

520 
31 

951 
85J 
90S 
059 
ISO 
302 

7 J05 
106 
929 
367 

.1.:1 
866 

3 17? 
I 250 

43J 
511 

-~----------------·--------

rornily housP.f:oiJs Nor.fn~iiy hous~:--~,,l.h 1 Pt?n:.r.o per-

·--------------1----~ 

hmole 
h'JUS!• 

Married· hcl~~r. no 
couple h•J\bood 

Total fomity · :;:,senf 

It 529 
2.647 
3 610 
2 236 

031 
503 
637. 

. 342 
I 629 

16 
I 188 
2 101 

411 
574 
847 
917 
387 
944 
234 

802 
532 

i.: !20 
126 
1(-2 
339 

il 
I i£ 
5!5 
29t. 

3Si 
413 
26-! 
'2~2 

1 ·c-~7 
51 
62 
~3 

;r; 

II 132 

: "li 
: 21a 

:o..: 
351 
Jl 

~02 
21 

"62 
5sa 
'"~ .,S4 
i\l5 

1"6 
oS2 

2 419 
~J2 
317 
>~a 

14 489 
2 163 
2 616 
I SIS 

884 
165 
449 
276 
316 

13 
950 
)41 
323 
496 
659 
614 
260 
78f. 
194 

569 
203 

II 831 
2 651 

886 
28·1 
II 
97 

319 
2<7 

3 
314 
355 
231 
236 
862 

A4 
52 

369 

145 
4 160 

347 
618 
~73 

75 

!3 il3 
1 !•!! 

9 
752 
7~< 

616 
854 

I 
~ 407 

260 
245 
731 
344 
422 
503 
445 
5?5 
110 

1 JN 
.S7·1 

·1 1!.1 
I 572 

no 
U4 

2B 
264 

17 
ggg 
452 
531 
535 

58 
1-•1 

J 6'.7 
(,I 

•127 
2('-1 

~56 
507 

I ·107 
641 
lSI 
J03 

: ,·54 
380 
843 

• 632 

139 
2SS 
154 
50 

134 
2 

181 
263 
70 
55 

143 
259 
111 
112 
29 

1~4 
237 

774 
370 
17~ 
46 

15 
178 
41 

~~ I 
46 
22 
:5 

lOB 
7 
9 

49 

i 26 
607 
96 
82 

386 
? 

Ja!, 
! 17 
lJ2 
20"i 
35 

:,91 
!05 
n 
~~~ i 
': I 

11\t. 
IJ7 
813 
211 
1)4 
75 

r---llo_u_•crh_c_ld_•·_._~_;~_o_lo_•_• __ _j 
6s ,'Nrs and ovtt I 

lolol 

6 621 
788 

1 4?8 
I 086 

322 
531 
2M 
125 
M•l 

~i~ I. 
225 
169 

225 I 453 
249 
.1,-1 
I'll 

226 
465 

5 0?1 
I 229 

613 
104 

2~ I m 
m 

I 
69 

108 
o2 
69 

381 
12 
27 

146 

:DJ 
; 106 

236 
299 
9M 

I? 

;~~I 
~~~. 
JOI i 
ISJ 
ISO 
306 
l\17 
113 

Total 

5 773 
569 

1 389 
I 013 

293 
469 
236 
105 
625 

5 
526. 
616 
182 
150 
193 
J98 
226 
3!r:l 
! ~.1 

201 
l1! 

~ ~QI 
13? 
577 

. !02 
7 

2t 
~H 
121 

I 
63 
1~1 
55 
57 

120 
12 
22 

J1a 

3J7 
I 900 
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266 
~].\ 

17 

.; Gl-3 · 
.:~; i 
i·i"} ,, 

i ~? . 

:;\-1. 
J 7'4 

ml 3~0 
l;b 
1~7 
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ICI 
t~S 
2)2 
S.~l 

'"> I 
... " 
l {i~ i 

~:~ i 
!i 

Iii~ 
'I 

4n 
7~? ... ,.~ 
"•l'"l 

"I'/ 
:·r; 

I ~t, 
'."; 

:··,) 
IS'i 
674 
~I!/ 
'II 
:m 

J38 
1('0 
:.~'1 
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.. 

.!?i 

::· 

,, .. 

" .. ~ 

·!0 
55 

i?r'J 
:~9 
.:~ 

31 

:n 
37: 
I~. 

iS .. 
113: 

5 ; 
7 I 

2; i 
:3.: 
827 
105 
106 
•12 

~ . 

:H 
6' 

,., 
12i ; 
ss~ . 
89 : 
55 
Ai ; 

211 
)i. 

:a; : 
61 ; 

l.oll 
41 . 
m! 
131 I 

3'- I 
161 

2.60 
2.75 
2.51 
2.~4 

2.65 
2.5d 
2.<e 
2.63 
2.41 
2$ 
2.32 
2.61 
2.35 
2.5~ 
2.7'/ 
V1 
2,2', 
Z.J~ 
2. ~~ 

2.9~ 
2.7·: 

2.57 
2 .. i5 
2.ze 
2.2< 
2.'i-:" 
i ":{: 

2 s~ 
2.1! 
l.;r) 
2.2S 
2.26 
2.l3 
2.33 
v: 
2.il 

~.~; 
Vo 
7.1.!:: 
~-s~ 
2:!.! 

2.?1 
))E 
3.13 
.~ ! :: 

2 liJ 
2.84 
2.86 
HS 
3.0> 
;.w .. 

Family 

3.06 
3.10 
3.06 
3 06 

J.05 
3.01 
2.98 
J. II 
~.?3 
2.69 
2.87 
3.05 
2.91 
2.98 
3.1/, 
3.01 
2.8? 

2.9b I 2.87 

3.~2 
3.13 

:I 
I 

1.83 1 
2.641 
2.71 
291 1 
:; Q? ! 

? Z! I 
l . .i I 
;s; 1 

"I 
:;! ::' i 
! ~l i 
.:.0~ I 
2 .•• I 
'Zit; 
~.65 t H7l 
V? 
~ .. , I , .... 
2 v: I 

lnstilu· 
lionolittd 

f\JfOI p~fSC"\S 

. 2 482 2J0 

288 233 
ISO I 59 

36 31 
5 

655 
64~ 

1 ;3e 
I I 52 

3 

655 
t4S 
i ;~ 

1()-7 9! 

"/?C 751 
107 107 
107 107 

I(;? 10> 

15 

26 26 
1.11 <09 

82 22 

17? 177 

079 

J6 
70 

!t 
!2? 

9:! 
ns 
!33 
a~ 

7<5 

24 :; 

~16 15 
~~~ 

25 ; 7 

'25 '7 

2-14 2U. 

067 O~i 
157 157 
IS"/ I 57 

Or~c-r ;:· 

'""' 9'< 
Qu•u: .. 

i ~ 
" 

I' 

SUMMARY POPULATION AND HOUSING CHARACTERISTIC 
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STATIC'tl 
MMJFR STATII'l'l NAI'IF 

0344J ~X'\tiO 1. iTTL F R ~ PiNACl::"'-.F 
03~41511~5 HART 1\ 1-R L.JTTLE R.IVf"R 
03441~1 J::ID \'::RA£\ C. H='AI"'t>JATFRS Nt1 .fFTFR MTN TF.Rf~A~~f" 
03~41 51135 I.ITTI.E C AT MTH Ml .II'"TFR 'I TN TFPRACi'" 
034~151145 SHOAL. C AT MTH ~Ill JF.TFR MHI TFRnACF 

0344151150 CRAll C NR l.ITTI.E RIVFR 
Q344i'SO\.'\QO LITILF. n AT CAli-O..t-1 
03442(;!'2\'10 FRE"NCH f'RC>AO R AT PFNRQS€ 
0344i'G 71 50 CASH C AT MTH NR 1'1 ANTYP.F. 
0344.3()CIO(IO FRIONCH llROACl R AT I'LANTYRF 

0344300'350 llRYSClN C AT MTH NR BI.ANTYRF. 
03443011'50 ALYTHF. MII.L. C AT MTH l'l1 l'l ANTYRF 
0344:>01755 FC\.L.E'Y C AT MTH Nil BOWMAN f'LLIFF 
0344301805 L W!Ll.ClW r. AT MTH NR E"TClWAH 
0344325105 6 F BIG WIU.O..r C AT HEAOWATfllS I·IR !'OWMAN £1LLIFF 

0344325<'50 
03443Cf-57S 
03443CE-5fl5 
0344~(;00 

0344330015 

0344332510 
034433€-f.OO 
034't3."f.f-75 
0344350000 
0344351'050 

0344352250 
0344::17(<4.?5 
034437(;500 
0344371'-550 
0344385050 

03.~t4::mSl?.O 
0344:0851<'5 
0344385150 
03443'371!'5 
0344~0<'1000 

0344411100 
034441+'3'~5 
0344450000 
03444'::.?7$0 
0344452350 

0344475000 
0344480750 
03444'35045 
034449505'3 
034449507<; 

F-ENTicLI. C AT ~1 TH NR flO.JMAN lll.l~F 
N F A I C W ll.l 01>1 C: AT MTH NR RI1WMAN ALL IFF 
EtiC. Wlll.a.J r TRIB AT ~M NA fi.Ck.oJI'IW" ALL!t7f-" 
AIC Wll.l.OW C NR RL/INTYRE 
GASH C /1 T LIS E-4 /1 T ETOWAH 

CASH C /1 T M TH NR ETr<-rAH 
FRENCH FlRC>ACl R AT LIS 64 NR l'TC"<>IAH 
AROCK C AT M TH NR Hf'U. Y SPR 1 NCS 
FRENCH f'R[lA(l R AT t<lRSFSHJF. 
MARSTrt-1 C AT MTH NR HClRSF.l';HOF 

MIU.. PON:l C AT MTH l'l1 Hf1RSF~ 
11RICHniATF.R II AT NTH NR ARICHTWATFr. 
SHAW C: /IT HORSE~ 
AATTI..F. C: /IT SRR Af' MTH AT HtJRSFSHClF. 
!lCIYI.STClN r. AT SR ·1 323 Ntl P I<;GAH Fml'"ST 

SUTTON {". ~·1 P ISCAH FOOEST 
f'OYLS~ C AT PI~CAH Fmr:ST 
11ClYI.STON CAT SA 131,; r<R HIJI LY SPRINGS 
SWEET\oiATE'R A AT MTH NR HOLL.'V P.PRJNI':S 
ROYI.STCY-1 C Ntl HORSI'"!'HOF 

FRFNCH OROAn R Ntl MilLS R!VFP 
'f'R'IMFJ5QI\I l- AF_,..C\YlATFfb Nfi IFU- P.Jrftt lll::flS 
6 F MIL.l.S R AT THE" PI!'>< 8F['l~ 

S F MILLS R AT •rnLF FOPO 
SF MillS R E'L CANTPFl1. r NR PIS<'AH F<lf1EST 

R ~ M:tll.S R NR Pl~t":.AH FllRf'~l 
S F MILLS R r<R VINFYAPD <'AP 
BRAlll.lcY r. I<AClWA TE'RS THF PINK REt'S 
SL.ATF. Rl1CK C: AT MTH Nil M!U S ~IVFR 
FJRA£1CF.Y C BL LONG A NR PISC'*' F(lRl'"ST 

ORAINAGG" 
p.pp;, 

(Sil t1I' 

'JI.4 
1.4t9 
4.!;; 
\.OlJ 
e .... ~ 

tc: ... 
€<).1 

2"31. 
1.57 

2'*·· 

I. f..'~ 
l.i!C 
1.83 
4.57 
1. ~·.) . 

~.31 
.:'!.t-B 
\).47 
"). 11 
1. 14 

.:!.41 
~1. 

0.ll0 

1. 5f. 
3. F4 

u.s 
1.1£ 

1.:,.s 

3:;5. 
--::"cot=. 

~-'7'3 
~~- 3 
1~.~ 

<!1.3 
22.7 

.=. 7E. 
10.) 

03444'35150 8RAOI.F.V C AT CC'If'IF='ILOI(:F \oiJTH !~ F MtLLR P ,._"tl PJ~GA'H IJ.O 
1..3.:! 
I. 7'l 
3. 75 
~.os 

03444'3~("10 ClLI('EN C: HE'AnWATF.Rf> f'..A Tl-if'" Plf'·ll<. ~r.r');., 
0:;1444 J5300 0\JFEN C NR PISGAH FClRF.ST 
0344S01SSO ftiC: C 1-iF'AnYIATFRS Nil M!l.IS RIVFR 
0344521050 r-LF.Tl'HF.R C HEAC>I-JATFRS NR MILLS Rl\'f'r. 

0344521:120 
0344525050 
03445<'56!'\0 
0344525(;50 
0344525700 

0344526500 
034452G550 
0344535SOO 
0344537(;00 
0344537705 

0344550000 
0344555000 
0344€.00000 
0344600880 
0344€-009·~·3 

0344f.04350 
0344f.04450 
0344€-04475 
0344€.04510 
0344€-04550 

S f' MJU .. S R AT MTH Nfl Mll L~ P JVt:oR 
MIOOt.E F AT MTH NR Ml! LS RIIIER 
Fl.ETCHt::RS C NR MilL!': R IV€R 
N f' MILL.S R AT OAM NR MillS 'RIVER 
BAD F AT MTH NR M!Ll.S RIVER 

WASH r. All f'EAR I' NR MilLS R!VFR 
WASH C AT MTH r<R MILLS RIVFP 
ROCKY F AI' M.!LI S RIVER 
N F Mll.l.S R AI' MIU.S RI\IF.R 
SENIARO C AT MTH t.lfl M!U.S RIVFP 

N f Mlll.S R AT HIE" P .IIW OE"OS 
N F MILLS ll r<R MILLS RIVER 
MILl.S R m Mll.l.S RIVER 
FOSTFR C AT MTH J.IR MILlS RIVEP 
BRANDY 0 AT MTH NR MILLS RIVER 

L I'U) C AT DAM NR l.AUP.E"l PAP.K 
l. Mt.O C AT WOLF L.AKE OAM NR t<Ar-a.IGA PINF'S 
CRF.F.R C: AT ~1TH NR I<AMJGA P !Nl'"S 
l'"l.O C NR KANI.ICA PINES 
Ml.O C TRill AT MTH NR Fl.AT RO<"K 

0344(;07'310 FINLEY C AT MTH AT VALLEY HILL 
0344f.07~50 51£PHERO C AT OAM AT VAI.Ll'"V Hll.l-
0344€-08150 WASH C AT MTH AT Hl'"l'l'ERSONV!I.LF. 
0344f.O!.lo?.75 I'U1 C AT SRR AT HHJOERSCNJILLE 
0344(.10350 BAT F AT SRR. NR F FLAT ROCK 

0344f.10E-25 CllX'lN C AT MTH NR F FLAT ROCK 
Q344f.t08SO MILl B AT M!H NR HFN(1fRS(WI! lf i 
0344€-14555 BAT F AT 5R 1779 ~Ill BARKER HtiC.tiTS 
034461W50 KING C AT US i'5 NR FLAT Rf'CK 

. 0344~H.Qf .. e. H.ff'IG. C AT RHF.TT MILL DAM f\A FlAT ROCI< 

0344€-16410 
0344E-2R775 
0344(;32515 
0344€-32535 
0344E·32~53 

MEMINCFR C AT MTH NR E FlAT ROCK 
I<INC C AT MTH NR BARKER HF.ICHTS 
OEVll.S F HEAfli.IATERS >Ill DANA 
DEVILS F AT SR 100f. NR OANA 
OE\IIl 6 F AT I 2E· NR HFNOE"nSONVIU F. 

142 

•LS 
1.6·) 
4.35 

10.5 
U.'='l 

2.114 
4.3.3 
I. 7J 

1€-.B 
1. 3.:! 

23.1 
24.0 
f.e .• 7 

2.1e. 
o.e.J 

l.SS 
2.(;1 
2.G7 

12.4 
1.15 

2.21 
4.GS 
2.13 

23.3 
o.G4 

3.0f. 
73.8 . 
(;.22 
1.'31 
3.€-8 

1. 33 
·7,58 
1.'32 
4.4'3 
e .. E.f. 

01 
20 
20 
20 
20 

20 
l'l2 
02 
20 
01 

20 
20 
20 
20 
.?0 

20 
2() 

20 
02 
20 

20 
II 
20 
02 
20 

20 
20 
02 
20 
20 

20 
20 
20 
20 
01 

II 
2t1 
Ql 
20 
eo 

02 
co 
20 
20 
20 

<!0 
i'O 
20 
2<1 
20 

20 
02 
20 
20 

.:?0 
20 
20 
20 
20 

01 
II 
01 
20 
20 

20 
20 
20 
20 
20 

351X'3 
351350 
3514,~3 

3!;14C\ 
3S14\'le 

3514.?7 
35151f-
351f.Je. 
35174€-
35175£. 

823807 
8:2;\83..~ 
S.?.34:'l1 
n~:~SS7 
sa3sse. 

B~3BIO 
B23B35 
B23BI4 
S237i'G 
8237.~e. 

35181'> 823711 
35181(1 82365•3 
3S170B 623541 
351748 B2J458 
351E-53 823.?1.3 

JS17(r7 
3517•6 
3517.:.?. 
351754 
351'300 

3511l35 
3SI'l"l 
352023 
352041 
35214>" 

352-?.0R 
35n3;1 
35?.035 
.352034 
351'32£. 

351835 
3SJBSO 
352115 
3522<10 
35.?.210 

!!2.3248 
1!23320 
823351 
S2334f. 
B2.~E-C'.O 

823420 
!!234"2 
B23510 
8231:'18 
B231SG 

8i'3227 
1123114 
8233<'3 
823311 
8<?.3'30>' 

824002 
8?.3'~30 

I O.Z3SC!"3 
8/'344'3 
823350 

35?.22.7 ~~21 
3s225.:t sa ... 437 
"3521~9 824420 
3517'0,~·1 82'+33'3 
JS.~0.3~ 824\41 

3!"...:!0)4 823'351 
3S21l'B 8.23335 
35.?2~S 8242S3 
3S23'.l~+ £{!?4132 
3521~'1 8.?3'351 

3S21J'3 
39-2-"t? 
35222.0 
352S1C: 
35260:0 

.)5233.") 
J52~ .. J·3 
352511 
3'X'510 
35..~555 

35253G 
352437 
352422 
35?'tC4 
352433 

3523311 
352338 
352355 
35234!' 
35231'5 

351545 
3515!'7 
351552 
351Gi!8 
351G40 

l~C1'd3~ 

823847 
8238:-11 
R.24l~l.J 
aa'tltis 

~2:J.£·3"7 
824051.1 
8a-'t030:. 
924032 
1:!23"323 

BC3'311 
B23'3LlC' 
82385'3 
S2385E! 
8i'373'3 

ru:3730 
823700 
823542 
823458 
823324 

823058 
822'348 
82..?"]10 
82.?83tt 
82280R 

COUNTY 
COOE 

BREVARD 175 
RREVARO 175 
l"TMOINGSTONE ~'O.JNH\ 0\;"3 
STAI'IJJrG~Tf'lNE r-0-~TA Oft3 
STAOOJNCSTONf" MfUNTA 01:!"3 

RREVARCl 175 
PISCAH FOREST 175 
PISGAH FOREST 175 
HORSE 5Ht."1E 1 75 
HIJRSE SHOE 1 75 

HORSE SHOE 
HORSE SHOE" 
HORSE 5HOf" 
HOOSI'" SHOE" 
tORSI' SHC"IE: 

HORSE SHOF. 
HORSE SHOE 
HORSE SHOE 
HORSE SHOE 
t~SE s......-..:: 

t-DP.SE SHCJ€ 
HORSE SHOE 
HlRSE 9<1E 
HflRSF. SHrlE' 
HCIRSE SHOE 

HCIRSf' SHCJF. 
11C1RSE SHOE. 
HORSE 51<0€ 
HORSE SliDE 
P!SC:AH FORF.ST 

P ISCAH FORFST 
PlSCAH FOOEST 
HORSE SHCll'" 
HOOSE 5I <OF. 
HOR SF' SHOI" 

~fOR!""£ SHCIF 
!lUI'lSMORE >OJNT/IIN 
P ISC#i FOOFST 
P IS~':AH FOREST 
P tSGAH FOOFST 

P IS<:AH FCIRl'"ST 
P tSCAH FORF.ST 
r~I'ISMOOF. Mfll .INT fol N 
(11-'lSMORF' MCIIINTAIN 
P ISCAH FC'P.EHT 

PJSC.AH FORFSl 
[l!,..lrloSMQP.E f'IOU~TAIN 

P l~CAH Fr.~~Sr 
Clt.JNL.::MC.lPF. MOUNTAIN 
Ot..N""~F ,.lOLif.JTAJN 

't..HV\ AND 
OU\ISMOflF. 1"1Cll.INTAI N 
!lU<SMORE MOUNT A IN 
Ollf.""'-lAE' MOO t>ITAIN 
!lUI'.rsMClRF' MCUNT A IN 

Oli'JSMOlF. l'alNTAIN 
flU'ISMORF. I'"(LINTAIN 
0\.IIC..MClRE Mn lNT A 1 N 
()II'F.,MORF. I'OJNTAIN 
OljNSM!lRF MOLJNTA J N 

llliNSMORE Otn.!NTAIN 
SKYLAI\() 
SKYLAND 
SKYLAND 
SKVLAI'O 

HORSE SHOE 
MlLTCl'J <VA.) 
MILTCJJ (VA, l 
MILTCl'J <VA. I 
MILTON (VA. I 

OB·J 
08"3 
089 
08'3 
03"3 

08'3 
08'3 
08'3 
08'3 
08'3 

08'3 
08'3 
08"3 
08'3 
08'3 

08'3 
08'3 
oa·J 
08'3 
08'3 

175 
175 
08'3 
08'3 
08'3 

08'3 
175 
175 
175 
17~, 

175 
08'0l 
175 
08'3 
08'3 

08'3 
08'3 
08'3 
Ofl·J 
os·~ 

ou·> 
08"3 
01'"3 
08'3 
OB·3 

08'3 
OB·3 
08"3 
01!"3 
08'3 

08"3 
011'3 
08'3 
013"3 
089 

089 
013"3 
01!"3 
08'3 
08"3 

20 351732 822856 MILTON <VA. l 
20 3517Si' B228i'3 MILTON (VA,) 
20 35182"3 822734 MILTCl'J (VA,) 
20 351907 8.?2706 MILTON <VA.I 
20 351617 822453 MILTON (VA.I 

08'3 
08'3 
08"3 
08'3 
08'3 

20 ;151735 82.?440 MILTON <VA.) 
20 35231 'l 1:!231 56 !SI<.YI.N«J 
20 35182t- 822547 MILTO'I (VA. J 
20 3515.?0 822GJ2 MILTON <VA. I 
20 351707 B?2E-23 MILTON <VA.I 

20 351710 
20 351832 
20 • 351'328 
20 351'320 
20 351'324 

82?.€-25 
822€.01 
1122340 
B221tZ3 
8.?253(; 

MILTON IVA,) 
MILTON (VA. I 
MILTON <VA.) 
MILTON (VA,I 
Mil. TON <VA, l 

08"3 
08'3. 
08·J 
08'3 
08"3 

08'3 
OB'3 
08'3 
01!"3 
08"3 

\ -~-~· 

·. ~ 



UPP.;:R FRENCH BROAD R:IVER CONT:INUEO 

I STATIO'< DRAINAGE SITE CIJLNTY 
N..NBF.R STATIO'I NAMF MEA TYPE LAT tc:r<C QUAlJ NAME CCXJE 

ISO Mll 

~I a344e.327,;s C>EVII.S F AT MTH NR HEI\OE"RSC1NVILLE" '3.31 ?.() ;351'335 822707 MILTON IVA. I 089 
0344E.32BSO I'Ul C AT SR I $03 NR I'ALF(JI.R 48.4 20 352003 822747 MILTON IVA. I 08"3 
0344E-33C'E.O RRITTON C AT flRR AT RALFC:Ul ;3.111 20 35200e. 822808 MILTON IVA. l 08'3 
0344E-36300 I'Ul C AT RAlFC:Ul 52.2 II 352030 822804 MIL TO'< IVA.) 08'3 
0344f.380SS l'l.IO C AB CLI':AR C AT BALF(JI.R 5<'.7 20 352100 822747 MILTON IVA. I 08'3 

I 0344£.40815 LAUREL F AT MTH NR f[lt.FYVILLE" 2.71 20 352547 822012 !.>AT CAVE 08'3 
03446408;>(1 C.LEAR C NR E'ONE"YVILI.F 4.'32 20 35254£. R22013 fiAT CAVE 08'3 
0344640825 C.OX C AT MTH NR CL.FAR C.REF'K 2.8'3 20 352505 822132 BAT CAVE OR9 
0344640R3"3 PL.NCHEON CAl'!' C AT MTH AT CLFAR CREEK 1.£.8 20 35243"3 822202 flAT CAVE 08'3 
03-4-46.40SSS CLEAR C AT CL f'AR C.REF:O< 14.0 20 352411 822<'21 BAT CAVE 08'3 

I 
0344f.40R70 MILL C AT MTH AT FRLIITI.AI'-0 1.5"3 20 3523<'2 82230'3 MIL.TCl-1 IVA. J 08'3 
0344640"301 KYLES C HEAOWATERS NR FRLIITI_ANO o.8o 20 35250f. 822420 MIL.TCl-1 IVA.) 08"3 
0344!;40"340 LAI\NING MILl.. C AT MTH NR FRUITL AI'Ll 1.13 20 352414 82242"3 MILTON IVA. I 08'3 
0344f.409BR KYLES C AT MTH AT FRUITLANO 4.46 20 3S2305 822337 MILTON IVA. I 08'3 
0344E.409'% HE'NOFRSO'I C: AT MTH NR FRLIITI.ANO 4.10 20 352303 82233"3 MILTON (VA.) 08"3 

0344F.-41010 C.LEAR C NR FRUITI.AI'O 32.6 20 352248 822358 MILTON (VA.) 08'3 

I 
0344e.42075 C.LEAR C AT FRLIITI.AI'£1 Rn NR FRLIITI AI'Ll 34.0 20 35223?. 82244"3 MILTON CVA.l 08'3 
0344f.430R6 HARPF.R C AT MTH NR FRUIT! AI'Ll 2.25 20 352233 8?245'3 MILTON IVA. I 08'3 
0344(;49"3"35 WC\.FPF'N C AT liS f.4 t-Il OA1( HII.L 2.04 20 321?2 8??530 MILTON IVA. I 08'3 
0344f.SO<.'>OO CLEAR C t-Il Hf'I'.OERSONIIIU F 42.? 01 352113 822640 MILTON IVA. I 08'3 

03441>54550 ALLEN A AT MTH NR RAl.FO.JR 1.22 20 3Si'OS6 8?2710 MILTON IVA. I 08'3 
03441>51'.555 CLEAR C AT I 2f, AT RALFC111R 43.'3 20 3S2057 1322711 MILTON IVA. I 08'3 

I 
0344£.77000 FEATHE'RfiTIJNF C m Hf'l'£lFI>f'ClNV II LE I.R5 20 35230R 822f·5B MIL TO'< CVA. J 08'3 
0344€.71105 F'EATf£RSTONE' C AT I 2f· NR MOJNfAIN H(1ME' 4.12 20 ;352220 822824 MILTON CVA.) 08"3 
03446"3f·050 IWFRS C AT MTH Nil Hf'NCof"RSCl-IVII.LF' 2.'30 20 352?52 82.:."35~ MILTON IVA. I 08"3 

0344700000 ,...D C AT 115 25 AT NAPl FS 110. 20 352314 823013 SKYLANO 08'3 
0344 700250 MtO C: AT MTH NA NAPI fS t'T3. 20 352347 82313'3 SKYLA~O 083 
0344705000 i'IAOAO R TRW NR Hf:I<C\f'RR"lNVlLLF. -r.4"3 20 3523"7 8;>320;> SKYLANO 08"3 

I 
034472.'910 C/V:'E. C Hf'AOWATFRS NR FAIRVIE>I 2.22 20 3532?1 82<:'1?11 EILACK MCU-ITAIN 021 
03447f.'29t?.S ROCKY C Hf'ADWATE'R>'l t-Il FAIRVIFW t.B2 i'O 353315 'Bi?<!21'3 P-LACK MO.NTAlN 021 

I 
034472?.350 ROCKY F C AT MTH ~ri FA!RVIE'W 3.45 20 353233 822302 OTEEN 021 
034472?.375 CANE C All CARRF.N C AT FAIRVIFW 8.64 20 ;353207 822334 OTEEN 021 
0344i2i'9R5 GARRF:N C >£AI'WATFR>'l NR FAIRVIFW 2.E."3 20 353125 82214R I' LACK MC\JNTA IN 021 
03447?2'3"15 GARRF.N C t-Il FAIRVJE'W 4.12 20 353203 8223<?5 OTEEN 021 

I 
03447;!2'3':'8 TRANTHAI'I C AT MTH NP. FAIRV.IFW 2.22 20 353<'21 8224?.4 C1TF.EI< 021 

0344723000 CANE" C A8 FAIRVIEW tf .• R 20 353212 82243(; OTFEN 021 
0344725£.00 CANF C AT liS 74 AT FAIRVIE'W 18.5 02 35310<! 82/!401< OTEE'N 021 
0344725E.50 REED C AT MTH Nil FAIRVIEVI 1.17 20 353208: 822558 OTEE'N 021 
0344725E.75 ASHI>IOfiTII C: HFAOWATFRS NR FAIRVIE~I 3.25 20 35:;u)21 8222?.8 fli.ACI< MOlJNTAIN 021 
0344725725 A~TH C AT MTH AT FAJRVJE~I e.. '31 20 353049 822351 OTEEN 021 

I 034472!-8~..0 SHOAL c .:.r Mlt--t NA FArRvrn• 1.£.1 20 353011 8C2~.02: OTEEN 021 
0344733401 RRUSH C l;f'A(~·I"'TfRS NR FAIRVIF\ol .?,.<!7 20 3Si''l5'1 8.?i?3:!26 FRUITLAI'C 021 
0344733502 fi.RliSH ,-: AT ,.1fH NA FAJRVJF:W 3.n 20 352'350 82'2t"oc?J MIL TON tvA.) 021 
03447J3510 CAP C HEAOWATE'R>'l t-Il FAlRVIFW 3.67 20 353112 822E·Ii! C1TEEN 021 
0344733Sc?S ~IF.I'fl C AT MTH NR FAIRVII'W '·"*· 20 3"-3105 82<'E·l5 ClTE'FN 021 

I 0344733535 CP.P C TRI8 AT MTH NR FAIRVIE•J 0.'34 20 35;10,;? 822545 OTEEN 021 
034'47335~ CI>NE C NR FAIRVInJ 40.6 20 352'34E. 1;122531 MIL.TC't~ \VA., 021 
0344734000 CAI'F C AT I'USH C Rfl I'J1 FAIRV!f'W 42.7 20 352851 822E·06 MILTON IVA.) 021 
0344735000 CRAV!';I.L Y C AT MTii NR F'AIRVInJ 1.54 20 3S2831 tl22E.i'2 Mil. TON <VA. l 021 
0344737000 TWEED C AT MTH NR LIMESTrtiF 1.31 20 352808 82271~ MILTON (VA.) 021 

I 
0344741100 CANF. C NR L I MFSTI'1Nf' 47.5 20 352752 822731 MILTON ('./A.) 021 
03447411?5 MERRII L COVE C HEAOI>IATFR!'< NR FAIRVIno 1.% 20 353034 822803 OTEEN 02) 
0344741 ISO MERRILL COVF C HE"AOYIATF'RS NR L IMFST('f<f 3.42 20 352"337 82?830 MILTON CVA.) 021 
03~4741200 ME'RR ILl COVE" C AT MTH NR l I Mf'STCINF 5.n• 20 32734 822757 MILTON <VA.) 021 
0344741<'10 ROOINSJN C NR I.IME'STClNI" 2."3'E· 20 32304 Eli?2'334 MILTON CVA.) 021 

0344741E.QO ROFIINSON C NR FL.I'TCHE"R 5.47 02 3S2705 822845 MIL TO'< IVA. l 021 

I 
03'•4743055 BENT C HEAOWATFRS NR CANOLFR 2.28 20 35281E. 8231l41 f"U'~E M(ll\jTAlN 021 
0344744050 I ALJR[l. fl AT MTH ~Ill CANOLrR 1.13 20 352830 823e<€- OIJ<SMORF. MCU •T A IN 021 
0)44744~50 BENT C Af'. LAKE P~TAN NR CANJ'llf:R 5.40 20 3~.~ BZ3744 l:lU'S'IORF i'i'H n AI N 021 
034474!'6111 PINNER C NR Fl E'TCHE"R 1.42 20 3526!'4 822"3!='R MILTC'tl IVA. I Oi'1 

03447SO<lOO CANE C AT FLF'TCHF.R £.3.1 01 3S2f.08 82?3?2 011LTCJN tVA.) 089 
03447!'20!0 HQClPF.RS C AT !JAM NR F'ONf:YVILLF 2.55 20 ;352745 822440 MILTON IVA. I 08"3 

I 
0344753011 ('i(:O'f'RS C TRIB AT MTH Nil COOflLUCK 1. 77 20 352703 82251E. MILTON IVA. I 08'3 
0344754012 HOO'FRS C NP. C::ClCJ:ILLICK G.33 20 352E·5'l 8/!2543 MILTON IVA. I 08'3 
0344755013 HOOPERS C AT COi'FUif'N<"E' WITH S F t-OJPtRS C NR HOOP 8.02 20 352613 822E.27 FRUITLAI'Ll 08"3 

034475f.014 S F HOC'IPFRS C AT MfH NR GOCOLUCK 1.88 20 352613 822E27 FRUITLA>O 08'3 
0344757900 OUNCAN <' AT OITH NR Fl FTC.HFR 2.04 20 3S2548 822747 MILTON fVA.) 013'3 
0344758000 HnOPF.RS C NR FIETf.HFR 15.5 02 352554 822833 MILTCI'I (VA. J 08'3 

I 
0344 7E·I'OOO HOClf'FR!'< C AT MTH NR FLFTCHER )~.3 20 35253f' 822'331 MILTON <VA.> 08"3 
03447E.5E-OI CLISHIC'N R AT MTH NR FLETCHFR o. 8'3 20 352519 823007 SI<YLANO 08'3 

03447f.E.f.OO CANF. C AT US 25 AT FI.ETri<F'R 82.1 11 35251'3 823015 SKYLAI'Ll 083 
03447~1'£.;>8 CANE C TRJI.> AT MTH t-Il FLFTnlf'R 1.00 20 35250£. 823103 SKYL.AI'D 08'3 
03447e.E.875 KIMSEY r. I 26 NR FLE'TCHE'R 2.4'3 20 352513 823134 SKYLAI'O 08'3 
03447E.f-"30l CANE C AT MTH NR FI.ETCHF'R 87.2 20 352443 823219 SKYL.AI'D 08') 

I 
03447£.7750 MCOOWE'll. C o-1 NC l~l FlETCHER 3.1<' 20 352500 823427 SI<YL.AI'() 08'3 

0344 7~ 7RO'o MC[l("MF'LL. C AT MTH NR F1 ETCHER 4. 1''3 20 3S2531 B232R SI<Yl ANO 08'3 
0344 7€.8700 FRFNCH ~ROAD R NR F1 ET("HFR 2t!L.. 11 352543 323311 SKYI.J\I'I'l 08"3 
0344770EI75 Llf'Jf. \. AT MTH NR FL.E"TCtiER 1.~5 20 3S2€.3B a2333<5 SI<Yl.ANJ 021 
0344774000 AVFJIV C H'AI'WATFRS NR Wf'ST HAVFN 3.14 20 352714 823€.24 SKYl.ANJ 021 
0344775000 AVERY C AT !'11 34'~2 NR WF.ST HAV!';N 4.8S 20 35272C 13?.3542 SKYLANO 021 

I 03~ 4 77E.oo<> AVFP.Y C AT NG 191 NR ~lf:ST HAVEN 7.15 20 352707 1!<?34?.5 SKYLAI'£1 021 

034477f.€.00 AVf:RY \: AT MTH NR f'LETCHf'R 8.W 02 352705 a<'332S SKYl.ANJ 021 
034477E.E.;>5 FRF.N<:H OROA('I R NR Fl FTCHf:R E. 52. 20 3527JI B23300 SKYINU Oi!1 
034477E·E·7S 1-RE"Nt.H RHOAD A IHJfl A I Mlti NR FLFTCt-l-R ---o.r. 20 3527H: 62324·;; SKYLAI'Ll 021. 

034478~~00 POWF.LI C NR SK YL Al•(l '·~~· 02 ;35282('. 823311 SKYLAI'Ll 021 
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I UPPEr<: FRENCH BROAD RIVER CONTINUE:O 

I 
STATICW ORAINACE SITE cr:JLNrv 

Nli'lOI'"R STAT!rll'l NAMIC AREA TYPE LAT LONC OUAO •lAME COOE 
<SO MJ) 

I 
034411'<4000 fl[.~i·t ~RzrM~·HAhi"':_Q~~;ktf SkVt AN"l 

E.E.o. 20 35285~ 823328 SKYLAND OC!l 
0344784SO<l ~. 20 3S2BS6 &23330 R<YLAN:" 021 

I 
034471'17000 C:LA YTON C: AT M TH. NR ~IF.!"T HAVF.N 1.15 20 352'323 823437 SI<YIAI'V 021 
0344787503 ASKEY 11 AT MTH NR ~lEST HAVEN 1.05 20 3S2'325 823457 SKYL.A/'0 021 
034478'~305 RENT C AT nAM NR ~JE'ST HAVFN 5.1'10 20 3521'158 823727 SI<YLMO OC!l 

034478'3500 BENT C NR WEST HAVF.N '3.25 20 352'321'1 823611 SKYLAI'V 021 
0344790'300 ~lf'SLF.Y C AT MTH r-.11 VAI.I.f:Y SPR INr.S 1,10 20 35300~ 823622 ASHEVILLE 021 
03441'31100 BENT C AT RENT C 10.9 02 353QOE. 823541 ASHE\/Il.L.E 021 

I 
0344800000 E!lf"N<"' f!RQen R AT f!f:t!I 1: Uf,.... 01 ~S~QQI fli;!~5;;!~ AS>£\IILLE 021 
03441100.'119 l'lffilN'; MIL! Fl I'T NC 191 r-.11 Vf"t-IARL.F. 0.98 20 353042 823E.04 ' ASHEV ILl.E 0<!1 

0344BOEA:<50 I)JN';I.E C r-.11 Vl'l LF.Y SPRINGS 2.b!l 20 353020 823230 ASHEVILLE OC!I 
0344110Eoll75 DIN<'LE C: AT MTH NR VAI..LE'Y sPRINCS 4.19 20 353040 823403 A511EVI LLE 021 
03-44AQf.910 FRF_NCH f1:RCWl R NR VAU.FV ~PRJ~~ ~ 20 ~53115 8ii:3339 ASHEVILLE 021 
0344BOf,944 !\Roo R AT MTH NR lll.k'NA VISTA o.e.a 20 35312'3 823243 ASHEVIU.E OC!I 

I 
0344806.9SS FO...~MILF. R AT OAM NR BUENA VISTA 3.31 20 3531Si! 823317 ASHEVILLE 021 

0344810500 STCNV F Hf".AOWATFflS NR STI''INY 'FmK 2.95 20 352734 824412 !Jl.NSMOOE I'!Cll.fiTA IN 0<!1 
0344810585 I.ONG VAL.L.F.Y ll AT MTH NR Vf"NA£<LE' 1.95 20 353305 823512 ASHEVILLE 021 
03.lt4S10E.OO FRE'N<:H FlRCWl R AT FE:RRY NR W A5>£VILLF. E·95. 20 35330R 823515 ASHEVILLE OC!I 
0344111?8'3? [)LITCH Cll'Jf: C: Hf"Af'IWATFRS NR CANTON i!.3B 20 352'35£ 824814 CRUSO 087 
03441'!12'30'3 OUTCH C:OVF. C. AT SR 1854 NR CANTON 5.16 20 353045 824821 CANTON 087 

I 0344111<'%'3 OUTCH C:OVF. C AT MTH AT CANTCl'l 6.64 20 353205 824'312 CANTON 087 
0344813100 N HC'M I NY C TR I r:< H!"AOWA TF:RS NR CANTON 3.18 20 35340<! 824803 CANTON· 081 
0:;144RIX'OO N HC'MINY C 1.4 MI AR 1-40 NR CANTON 2.01 20 353340 824806 CANTON 087 
0344813.SOO N HOMINY C AT t-IC I~ NR CANTON 7.82 02 353208 824900 CANTON 087 
0344IH3E.SO HOMiNY. C 1. 1 Ml f'L. N ~IOMINY C: NR C.ANTCltl 15.9 20 35320';1 824748 CANTON 087 

I 03441<2011 0 HOMINY C AT C08l~N 20.'3 20 353159 824501 CANTON 0<!1 
0344f!2()323 GE'C~<'E' IJ AT t-IC 1 '3-i':'< NR lliTI-FR I. 72 20 35~5 824506 CANTON OC!I 
0344R20350 HOMINY C AT SR 1J4J AT I UTHI"R 23.3 20 353204 824413 Et'IKA OC!I 
0344820~75 HOMINY C TRIB AT MTH AT l.LITH!"R 0.84 20 353159 824407 EI'><A 021 
0344820425 WE'BR E< AT I 40 NR .ILIGT~IN 2.64 20 35330'3 824340 EI'I<A 0<!1 

I 
0344820475 ~~BB B AT MTH NR CAI'VLF.R 3.25 20 353213 824256 E'I'I<A 021 
03441120800 HOMINY C: NR l.ll TH!"R 2'3,4 03 353205 824249 f'I'I<A OC!I 
0344821000 HC'C'11NY C AR S HOMINY C AT I'AI\Ol.ER 30.i! 02 353201'1 824140 EI'I<A OC!I 
0344825050 S HOMINY C HEAOWAT~RS NR STONY FORK 2.'"" 20 352740 8?.4600 CRUSO 021 
0344825100 S I-O'IINY I' NR SOUTH HARMC'fo!Y 5.44 02 35.?827 82451E. CRUSO 021 

0344826100 STONY F NR STONY FffiK 4.1'3 II 352804 824414 Dl.N5MORE MCXNTAIN OC!I 

I 
034482£.?.05 STONY F AT MTH NR roJTH I-O'IINV 5.1i! 20 352'31R 824435 ~MORE MCll.NTAlN 021 
03441'!2€.<'50 WARRFN C HEAOWATFRS NR STONY FORK 2.E.8 .20 352'33'3 824535 CRUSO OC!I 
0344B270!'9 WARRFN C: AT MTH I'T SOUTH H'JMINY 3. 78 20 352'325 B2442E. Ol.NSMOOE MOI.NTAIN 021 
0344827100 Cl.AOY F HE All\> lA TE'RS NR SOdTH H0'11 NY 1.&. 20 352838 824312 Dl.N5MORE I'ICll.fiT A IN 0<!1 

03441'27150 11Al.LARD C AT MTH r-.11 STONY F 1.10 20 352838 824317 Dl.N5MORE I'!Cll.fiTAIN OC!l 
03441<27200 S I-OIINV C AT S HOMINY IE..3 02 352'323 824414 !Jl.NSMOOE I'!Cll.fiTAIN 021 

I 
03441.'2BOO C~TIS C H!"AOWATFRS NR TliRNPIKF 1.'38 20 353020 824505 CANTON OC!I 
0344827400 crnTIS C AT MTH NR CArll'li.FR 2. 7E. 20 353040 824350 l'.N<A 0<!1 
0344831050 MORGAN 0 AT NC 112 NR o,rll'lll'R 1.32 20 353030 824340 En< A 021 

0344832'3'3~ S 1-!(lMJNV C AT S.R :;l.t.A~ NR C"Af\l("'l_f:"R 27.4 20 353005 824219 ENKA 021 
0344!'33(1C.S E<EAIIFROAM r. HF'AOYIATeRS NR CANrx.ER 2.E.c 20 352831 824102 OI..NSMORE 0'0-r<TAIN OC!I 
0344R3:::K)R\ f'E" AVFROAM C AT BF:"AVF'R("'AM E..l7 20 3S2'3Si B24JJ.:t Dl.J'ISMORE MCX.NT A IN 021 

I 
0344834100 O!"AIIFROAM C AT F-"'<A I K RD NR CANOl.ER 7.€.5 20 353112 824115 EN< A OC!I 
034483410!=> {)f"A'-"'ROAM r. riP C"'OLF:R B. 12 20 353154 824131 FNKA 0<!1 

0344841000 ~ I-0'1!NY C AT <"AI'Jfil FR 33.3 02 353208 824133 EM< A 021 
03448'•2110 I FLAT C HF.~J,,TFRS roR MOI'HRFAT 1.13 20 353'334 821745 I"'NTRF.AT 021 
0344R4~B01 FlAT C AT Mf'INTRCAT 3.58 20 3538:'<7 821810 MONTRF.AT 0<!1 
0344!.'44302 FLAT C AT SR <:'517 NR MONTRFAT S.i!E· 20 353752 821854 I"'NTRE'AT 021 

I 
034484£.250 PC\..E C H"AOWATFRS AT PnL.F' CREEl< 3. 7E· 20 353354 B24221 EI'I<A OC!I 

034484f-275 I'RYSON I' AT MTH "R Nf"_, CANOl E'R 1.5E. 20 35330R 824152 EN< A 021 
03441146325 I. Pr<..l' C: AT I 40 NR Nno C:ANDLFR 2.34 20 35331f. 824107 EI'I<A OC!I 
0344846~50 YOli'<G A AT MTH AT NFW C"'K'ILFR 0.!'7 20 353246 824100 EI'I<A 021 
03441!46400 PrLE r. AT HOMINY 9.58 02 353240 824056 EI"<A 0<!1 
0344RSO<lOO HC'MINY I' AT CliNG.. ER 79.8 01 353227 824035 Efoi<A OC!I 

I 0344P.54030 ~[Ll MOC1RE C HF' AOOIA TFR!'\ NR FNHA 3.10 i!O 353102 82~8 F:I'I<A OC!I 
0344R!'!'7il0 Elll.l MOORE' C: AT MTH "R I'NHA 6.0') 20 35322Eo B2 2'3 F.~"< A 021 
03441155!!00 HOMINY C Afl Fl'li<A PL.ANT NR ('Arll'll E'F. I!E..9 03 35322!! 82.3'324 F.:N-<A 021 
03441!5853!' l'l"'mF C HEAnYJA Tf'RS r-.11 F.NKA 1.10 20 353353 1:'24018 FI'I<A 021 
0344RSBROO l'llORE e AT !"NKA 2. 74 0?. 3532SA 82390'3 EI'I<A 021 

I 03448E.IE.<'IO H0>1!NY C Bl f'Nt<A PI I'NT M1 CANfl< ER '31.1 11 353241 823805 E'.I'I<A 021 
0344867405 PO'-t'l ~ AT MTH NR W A..c;tF.VfU E 1.37 20 35329; 823644 AS>£\IILLE OC!I 
03-"4R75S05 RAG"',''ALL C f<':~IATFRS NR l'NKA I.E.J 20 3534:32 823921 E'NKA 021 
0344R75~€·6 RAi,.~MALE C AT tr=;. I~ ??. 1'-IR Ff'JJ<A 3.?2 20 353330 823~3 F.NKA. 021 
03lt4tnf.SOO RAGffiAl r. C AT r'ITH NR 01 ASHFV II l F 4. 33 20 3533<'6 823645 ASHEVIlLE OC!I 

I 
0344117f.<.e.<, CANIF C AT MTfl NR Sl- PH.01 !"P11li'Y.'S 1.'94 20 353354 8236313 A.".>£'./ILLE' 021 
0344R771?.S. HOf•lfNV C: TR IR AT MTH NR \ol ASHF.VfU F 0.70 i!O 353347 823552 ASHEVILLE' OC!I 
03441J781?.S HC'MINY C AT MTH AT ASH!"V.ll.lF 104. 20 353313 823523 ASHEVII.l.E 021 
03441171l4?5 M0.1RF. 8 AT MTH AT W ASHF.V!I.ll' 0.63 20 353356 823425 ASI£VIli_E OC!I 
0344!'<8lll01 S~JANNANt1A R ~o\ T liS 7t''l r-IA: ~l ACK MTN 0.87 20 35370'3 821655 BLACK l'10l.J'ITAIN 021 

0344RB41'00 Fl.Af C AT IJS 70 AT £1LACK MTN 6.01 02 353711 821854 II LACK I'!Cll.fiTAIN OC!I 

I 
03441'!8'301 9 St-IM,.....,AI'-KlA R "\ T I'Y: ':l AT ftl ACK MTN ll.i' 20 3!'3EAS 821'313 SLACK I'O..NTAIN 021 
034488'3040 CAMP B AT r1TH NR Bl At"K MTN 3.00 20 353611< 821925 BLACK !'O.O'ITAIN 021 
0344!109060 TClM~JI'( f\ AT MTH NR BLAC:K MTN 1.9') 20 353631 822007 BLACK I'!Cll.fiTAIN 021 
0344!!8'30RO ~IO...FP IT R AT M Hi NA flLACl( MTN 1. 74 20 353E<!A 822030 BLACK MOJo!TAIN 021 

0344R'31000 $4<1.At .fi'IANCIA · R AT ll!3 7\1 AT i.RO\tFST('11'tr-: 21.2 02 353€.1 I 822155 BLACK I'!Cll.fiTAIN OC!I 
03448'31 0:<!' N F'" SliJArli'IANOA R AT 1"1TH NR t":ROVF.'STf'NF 31.5 20 353Eo\7 82220€- llLAC.K I'!Cll.fiTAIN 021 

I 
0344!19i'l2E· SWi\NNAf\!nA R TR J B AT MTH NA ~~IAf\INAf'~:'lt' 1.21 i!O 353511 822308 OTE'EN 021 
03441l94035 N F 51-'IANf\IANnA R HF'A(')WAfFR~~ I'JA flU \HFAI'l 1'-ll"lii'JTAfN 5.12 20 354233 821951 M!NTREAT 021 
0344!<'34050 U?FT F AT MTH NR fiULLHFAn ~TAI"I l.l''l 20 354210 821948 MONTREAT OC!I 
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I . sions that the methods that used the area-weighted 
( average of the drainage area or the centroid of the 

drainage area produced somewhat better correlations
that is, the interecept was closer to zero, the standard I errors were small, ·and the correlation coefficients were 
larger. These methods have slightly greater power to 
predict actual runoff 

I Additional statistical investigation found no significant 
differences in reliability of the runoff estimates among 
the areas. No significant differences existed in the errors I for stations with drainage areas of differing size. 

I 
USE OF MEAN ANNUAL RUNOFF MAP 

Mean annual runoff for a site can be estimated from 
the runoff map by several methods. The simplest 

I method of estimating the runoff is to locate the site on 
the runoff map and to identify the runoff contour 
nearest the site. This method, however, is less accurate 
than other methods. The most accurate method is to I draw the drainage basin on the runoff map, and use the 
runoff contours to divide the basin into bands of differ
ing runoff. The area of e~ch of the bands within the 

I drainage basin is then determined. The areas of the 
separate bands are then used to compute a weighted 
average runoff for the basin. For example, if 50 percent ·I of the basin is in an area of 18 in/yr (inches per year) of 
runoff,'30 percent in an area of 20 in/yr of runoff and 20 
percent in an area of 22 in/yr of runoff the mean annual I runoff would be calculated as follows: 

0.5 xl8 + 0.3 X 20 + 0.2 X 22 = 19.4 

Runoff estimated from the map. is in inches per 
year, averaged over the entire drainage ba.sin. Multiply 
this value by the drainage area, in square miles, and 
divide by 13.58 to convert to mean annual discharge, in 
cubic feet per second. In the above example, assume the 
drainage area of the site is 100 mF. The mean annual 
discharge, in cubic feet per second, would be: 

19.4 x100/13.58 =143 

The runoff map was prepared to allow estimation of 
mean annual runoff at sites where no streamflow data 
are available. The map represents mean annual runoff 
for areas with natural land cover. Caution should be 
used in applying the map to estimate runoff for areas 
that' are not natural land areas. The runoff map should 
not be used for areas, such as large urban areas, where 
the land cover has been altered in ways that would 
change the amount ·of runoff. The runoff map is not 
applicable for lakes or bays, for coastal wetlands affected 
by tides, for streams controlled by reservoirs large enough 
to influence the total annual streamflow, or for streams 
with substantial diversions. 

Local features could cause the runoff at a particular 
site to differ substantially from the runoff indicated by 
the runoff map. The geology of the drainage basin 
might cause substantial amounts of water to enter or 
leave the basin as ground water. This could substan
tially increase or decrease the runoff. For example, a 
stream with a small drainage area that includes a large 
spring probably would have higher average streamflow 
than indicated by the runoff map. 

I 
I 
I 

Table 5.-Descriptive statistics of errors in estimated nnw(f 
· · . at 93 test stations 

I 
I 
I 
I 
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Method 

Area-weighted 
Centroid 
GIS 
Nearest-inch 
Nearest contour 

Area-weighted 
Centroid 
GIS 
Nearest-inch 
Nearest-contour 

Mean 
absolute 

value 

2.0 
2.2 
2.7 
2.8 
2.8 

9.0 
9.8 

12.0 
12.1 
12.2 

Mean 

Error, in inches 

-0.35 
-.71 

-1.74 
-1.77 
-1.79 

Percent error 

-0.54 
-.71 

-6.42 
-6.20 
-6.26 

Standard 
error of 
mean 

0.30 
.33 
.37 
.38 
.39 

1.3 
1.4 
1.6 
1.6 
1.6 

Standard 
deviation 

2.9 
3.1 
3.6 
3.7 
3.8 

12.9 
13.5 
15.9 
15.6 
15.8 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File 
Stuart F. Parker, Jr., Hydrogeologist 
June 6, 1994 
Site Inspection: 
Spann Property 
NCD 986 180 917 
Surface Water Pathway Definition 

A. 15-Mile Surface Water Patllway: Using USGS data and field observations (Ref. 1; Ref. 28), 
SFP defined flow conditions within 15 mi. downstream of the site. The drainage area of the wetland 
south of the site was measured by digital planimeter. The reported drainage areas of Mud Creek at 
Route 25 (the site) and at the French Broad River are 110 and 113 sq mi., the mean being 111.5 sq. 
mi~ The drainage area of the French ·Broad River at the mouth of Mud Creek is estimated to be 542 
sq: mi. (F. B. River above Mills R. +Mills River+ Mud Creek at F. B. Creek), and increases to 686 
sq.' mi. within 15 mi. downstream of the site (Ref. 28). The mean drainage area calculated within 
this interval of F. B. River is 643 sq. mi. 

The mean drainage areas for both stream segments were converted to mean annual flows in 
the following manner: 

CDA (sq. mi.) x MAR(inches)) 
13.58 

DA = Drainage Area 

= mean annual flow (cfs): 

MAR = Mean Annual Runoff= 22 inches (Ref. 29) 

Segment 

Wetland/ditch 
MudCrk. 
French 
Broad River. 

Distance 
(mi.) 

0.0-0.1 
0.1- 1.75 
1.75- 15 

Drainage Area 
(sq. mi.) 

0.022 
111.5 
643 

(Next page) 

Mean Flow 
(cfs) 

0.03 (rnd: 1) 
180.6 

1041 

Ref. 30 
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B. Source and Wetland Areas; Probable Points of Entry: The probable point of entry (PPE) of 
runoff from the southern edge of the site is located in the Palustrine forested wetland area bordering 
the site (Ref. 35). At the time of the SI reconnaissance this wetland was saturated with water. Waste 
materials deposited on or buried within the steep south slope of the knoll could reach the PPE via 
runoff or seepage. The wetland area drains to Mud Creek via a ditch which separates the site arid 
wetland from an adjacent farm field. The ditch, which contains standing water, joins Mud Creek at 
the southeaSt comer of the site. On the National Wetlands Inventory's Skyland, NC quadrangle the 
wetland perimeter measures approximately 0.8 mi., and its area, measured by digital planimeter, 
measures approximately 14 acres. 

Most of the northern and central portion of the site slopes in a general northeast direction 
toward Mud Creek. The overland drainage converges to a shallow runoff channel, which empties 
into Mud Creek at a point 700-7 50 ft. downstream of the upstream ditch. The bank of Mud Creek 
along the entire NE site boundary is mapped as Palustrine scrub-shrub wetland (Ref. 35). The 
mapped perimeter and area of this on-site wetland are 0.4 mi. and 5 acres respectively. 

Based on aerial photography, planimetry, and onsite observations, the area ofthejunkyard 
presently· operating onsite was estimateded at approximately 5 acres. The area of suspected PCB 
disposal at the site is not presently known, but is assumed to be the same. The total area of the 
triangular parcel was calculated to be approximately 11.5 acres. 
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. ~.cJj::;>:~, .:~;,;" :;';::: ,~;~::~:~L~Joo~,:~:~,:~: ~~':!·AM· ~~~~~~ATIO:,~ .. ;;/,,;:;~" . ······, .... . . I• .. .. _,· -.0301'· CLASSIFICATIONS: GENERAL .. ::·.· .:. ·-:;:·· .... ·,, -~- :. •';:.·_~i~' . . -. 

- .. :: ~_::.~~-.'·.<. -~ . (~)~·~s~~~~~~4~f::~-~~'~!~-q~ti?.ns .. ~:-:!h.~--cl.assi_fi~ations_ ~s~ign~ to ~he waters .o~~t_he ~-tate ~~- N.~~?' .. ~~~o.li~a · 
"···:.c:-;:·i·';:'1'•··f~~~,~~.\J<?.t!h..IH.r.t!iC?:.s.~~-~!-!l~s q_(ci'!S~tficatwns-,and water~quahty ·stand~rds ·asstgnea to the waters ·of'tlieinver ·~;;~~~: .• 

_ ·· ·'lh.>:;~f:~·:·~~~~~~~~~~~-~~~~i~;~~;~~~~.~*~~~~~~~~---~~~~~~i~~~~;~~~::~~r~~~s~~~r~:~~~f~:i~~-~tt;~;~ ·>.-~~~-·;· ··-
~ _ . ·: o·~~~··_:(!!~!U~.~~~~~~~C?~~-U~!'5'~~~aJ1q.!he,3oldmg·pfpubl~~~heanng~·:for constderahOn:of:tlie clas.stficat\Ons_ proposed. · ·:·;~~;'. :·. ·· 

- .. · ,, '· (b):,Stream:Names. · -Th.e:names .of: the streams;listed<in;the;schedules cif assigned classifications were taken _'.':_·, ... 
· . :,~;.f~~;~~p~s~J~l~;fr.qni~-P~it~JStates:;G~logical. Survey :topographic maps·:;; ·Where topographic maps. were 

unavailable, ·u.s. Corps ofEngineers· maps, U.S. Department of Agriculture soil maps, and North Carolina 
; highWl!-Y. maps: we!e us~ for .the selection of stream names. · ,_ 

I . · . . ·- ~' , (c) c:las~i~ca_tions ... ,Th~·classifieations assigned to the waters of North Carolina are denoted by the letters 
;.WS-I,;,ws~n, WS-III, )VS-IV,- WS-V, B, C, SA, ·sB, ·and SC in the column' headed "class." A brief 
. expi~ation of the "best usage" for which the waters in each class must be proteCted is given as follows: 

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

Fresh Waters . ~· .. 

Class WS-1: 

Class WS-II: 

Class WS-III: 

Class WS-IV: 

Class WS-V: 

Class B: 
Class C: 

Tidal Salt Waters 

"Class SA: 

Class SB: 
Class SC: 

waters protected as water supplies which are in natural and undeveloped watersheds; 
point source discharges of treated wastewater are permitted pursuant to Rules .0104 
and .0211 of this Subchapter; local programs to control nonpoint source and 
stoi:-mwater discharge of pollution are required; suitable for all Class C uses; 
waters protected as water suppli.es which are generally in predominantly undeveloped 
watersheds; point source dischargeS of treated wastewater are permitted pursuant to 
Rules .0104 and .0211 of this Subchapter; local programs to control nonpoint source 
and stormw~ter discharge of pollution are required; suitable for all Class C uses; 
waters protected as water supplies which are gt?nerally in low to moderately 
developed watersheds; point source discharges of treated wastewater are permitted 
pursuant to Rules .0104 ·and .0211 of this Subchapter; local programs· to control 
':lonpoint source and storm water discharge of pollution are required; suitable for all 
Class C uses; 
waters protected as· water supplies which are generally in moderately to highly 
developed watersheds; point source discharges of treated wastewater are permitted 
pursuant to Rules .0104 and .0211 of this Subchapter; local programs to control 

. nonpoint source and storm _water discharg_e of pollution are required; suitable for all 
Class C uses; 
waters protected as water supplies which are generally upstream and draining to 

Class WS-IV waters; no categorical restrictions on watershed development or treated 
wastewater discharges are required, however, the Commission or its designee may 
apply appropriate management requirements as deemed necessary for the protection 
of downstream receiving waters (15A NCAC 2B .0203); suitable for all Class C 
uses; 
primary recreation and any other usage specified by the "C" classification; 
aquatic life propagation and survival, fishing, wildlife, secondary recreation, and 
ag-riculture. 

shellfishing for market purposes and any other usage specified by the "SB" and "SC" 
classification; 
primary recreation and any other usage specified by the "SC" classification; 
aquatic life propagation an? survival, fishing, wildlife, and secondary recreation. 

NORTH CAROLINA ADMINISTRATIVE CODE 10/22192 i 
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· _-_ ~~~:~L .. _·N~·o.rt~re~: ~~-:~:;-·_:··.~: ._.·~g=;~~i:O. 
, I · · .. ( :Fol'i:Y~creE!k \~\;.{~( · ... · Frcn::.solirce to Little :wn1ow creek -: <:: ··· c • -;- · : 

Class 

· . - -- Big willow ·Creek : ·. ~ · . . Frooi ·source to French Broad River ... : · :· c .Try·~ . ' 
.. seirt.b''ro'~k'Big'·wnio~ Frcm_'souice to Big Willow Creek . c Tr .. 

·-· ... . •:.-'1 

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

~c~~~~~-~; ·. ~=2-,~~\;~1. · 

.Piney Branch·::.·...:. 

•. _North ·Fork Big Willw 
·creek-·· 
Carter·Branch 

Gash creek 
Brock Creek 
Kleine Lake-

Shaw Creek 
Echo Lake and Briar Lake 

Brlghtwater Branch 
(Lake Stel) 

Battle Creek 
Mill Pond Creek 
· Marston Creek 

fREN£H BROAD RIYER 

Boylston· Creek 
Sutton Creek (Sitton 
Creek) 
Polecat Branch 
Long Branch 

Osborne Branch 
Dog Creek 
Woody Branch 

Sam Branch 
Goldmine Branch 
Betty Branch 
Lyday Lake 

Murray Branch 
.Crawford Branch 
McKinney Branch 

Boylston Creek 

Sweetwater Branch 
Innisfree Lake 

Mills River 

.£ .. ·4.::-i 0,~.:.~..:··-t.::r:~ ~R00, ,, 

From ·soUrce to South Fork 'Big Willow ·\ CTr 1 

Creek 
From source to South Fork Big Willow c 
Creek 
From source to Big Willow Creek CTr 

... 
From ·source to North Fork Big Willow c 
Creek 
·From source to French Broad River c 
From source to French Broad River c 

Entire lake and connecting streac to c 

French Broad River 
From source to French Broad River c 
Entire lakes and connecting stream to c 
Shaw. Creek 
From source to Shaw Creek B 

From source to Shaw Creek c 
From source to French Broad River c 
From source to Mill Pond Creek c 
From Mill Pond Creek to a point 0 .1 WS-IV 
mile uEstream of Blue Ridge Parkwaz 
From source to McKinney Branch c 
From source to Boylston Creek c 

From source to Sutton Creek c 
From source to Sutton Creek c 
From source to Boylston Creek c 
From source to Boylston Creek c 
From source to Boylston Creek c 
From source to Woody Branch c 
From source to Boylston Creek c 
Fran source to. Boylston Creek c 
Entire lake and connecting stream to c 
Boylston Creek 
From source to Boylston Creek c 
From source to Boylston Creek c 
Fran source to Boylston Creek c 
From McKinney Branch to French Broad WS-IV 

River 
From source to Boylston Creek WS-IV 

Entire lake and connecting stream to loi'S-IV 

French Broad River 
From source to a point 0. 8 mile up- WS-IITr 

stream of N.C. Hwy. 191 

17 

·_Classification 
oate . ·'"' .,.lfidex No·;::, 

'!'''·"'7/1/73 ..,.:.4-6.:.:45,;2 . .,, .; :: .. 
7/1/73: ::-::; 6.;;;4_6 . \' 
7/1/73£·::;6-~-1 

·:>;:;J-;... :· .-

7/1/73 . 6-46-1-1 

7/1/73'; 6-46-1-2 

7/1/73 6"46-2 

-9/1/74 6-46-2-1 

7/1/73 6-47 
7/1/73 6-48 
9/1/74 6-49 

7/1/73 6-50 
7/1/73 6-50-1 

4/1/58 . 6-50-2 

7/1/73 6-50-3 
7/1/73 6-51 
7/1/73 6-51-1 
8/3/92 6-(51.5) 

7/1/73 6-52-(0.5) 
4/1/58 6-52-1 

4/1/58 6-52-1-1 
4/1/58 6-52-1-2 
4/1/58 6-52-2 
4/1/58 6-52-3 
4/1/58 6-52-4 
4/1/58 6-52-4-1 
7/1/73 6-52-5 
7/1/73 6-52-6 
7/1/73 6-52-7 

7/1/73 6-52-8 
7/1/73 6-52-9 
7/1/73 6-52-10 
8/3/92 ·6-52-(10.5) 

8/3/92 6-52-11 
8/3/92 6-53 

8/3/92 6-54-(1) 



L .. -=··ENVIRONMENTAL HANAG~ 

.(~-z~:~~;~~~:~;~= ~£i:~.·-~~~~·~~-··r2i ;~ ~::~~~~~~Q=~;:~~~~~~~~:~;~··:~· ( 

. ·I·'· K.iDg ·Cr_e7k jM_cCa_b:~!:.:: · ?· Frcxn sciui:ce to· Madciina Lake Dain :··.:- -_, •· ··~B ~ .. ·,~~ .:·: ~ ·:~·::·~ '4/i/58 6..:55~-a~i~iZ:(i}· t:;:::.£a · 
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King Creek-.: Fran l".adonna Lake Dam to Bat Fork c 9/1/74. 6-55-8-1-2..:(2) 

I 
Men.ingei'Creeitt''--.- -:'-''ir~ source to Killg.Creek c 9/1/74 6-55-8-1-2-3 
Dye Bra.n"ch':·.':<-:: · ·: · F~ source to !Cirig. Creek · C 9/1/74 6-55-8-1-2-4 

Devfu Fork · : · · · · ·From source to Johnson Drainage Ditch C 7/1/73 6-55-8.:.2 ' · ·.· 

I 
Camp Branch · · -· .F.ran source to. DevilS Fork B ·· -'4/1/58 6-55-8-2-1 .. · 

Britton Creek From source to Mud Creek· C 9/1/74 6-55-9 
Lugana Lake · · Entire lake and connecting stream to C 9/1/74 6-55-9-1 

I Clear creek · 
Laurel Fork 

Bold Branch · 

I 
I 

Cox Creek 

Puncheon Camp Creek 
Clear Creek .. 

Lewis Creek 
Big Branch 

. Byers Creek 

. Coon Branch 

I Mill Creek 
Kyles Creek 

I 
I 
I 
I 

Lann.ing Hill Creek 
Henderson Creek 

Camp Judaea Lake 

Laurel Branch 
Harper Creek 
Phillips Branch 
Wolfpen Creek 
Allee Branch 
Cherry Branch (Lake 
David) 

Featherstone Creek 
Byers Creek 

Mud Creek I Hollaman Lake 

I 
I 
I 

Cane Creek 
Spring Mountaic Branch 
Ellison Branch 
Rocky Fork 
Licklog Branch 
Flat Bratich 

Bri ttoc C.reek 
From source to Lewis Creek 
Frcm source to Clear Creek 

. Frcxn source to Laurel Fork 
From source to Clear Creek 
Fran source to Clear·Creek 
Frcxn Lewis Creek to Mud Creek 
FrCXll source to Clear Creek 
From source to Lewis Creek 
From source to Lewis Creek 
From source to Lewis Creek 
From source to Clear Creek 
Frcxn source to Clear Creek 
From source to Kyles Creek 
Frcxn source to Clear Creek 
Entire lake and connecting stream to · 
Henderson Creek 
From source to Clear Creek 
Frcxn source to Clear Creek 

From source to Clear Creek 
Frcxn source to Clear Creek 

Frcxn source to Clear Creek 
Frcxn source to Clear Creek 

Frcxn source to Mud Creek 
Frcxn source to Mud Creek 
Frcxn Byers Creek to French Broad River 
Entire lake and connecting stream. to 
French Broad River 
From source to Ashworth Creek 
Frcxn source to Cane Creek 
From source to Cane Creek 
Frcxn source to Cane Creek 
Frcm source to Rocky Fork 

From source to Rocky Fork 

20 

C Tr 
CTr 
CTr 
c Tr 
CTr 
c 
CTr 
CTr 
C Tr 
CTr 
c 
CTr 
c 
CTr 
BTr 

c 
BTr 
c 
c 
c 
c 

c 
c 
I-IS-IV 
WS-IV 

WS-IVTr 
WS-IV Tr 
WS-IVTr 

1-."S-IV Tr 
I-IS-IV 

WS-rl 

7/1/73 
7/1/73 
7/1/73 
7/1/73 
7/1/73' 
7/1/73 
7/1/73 
7/1/73 
7/1/73 
7/1/73 
7/1/73 
7/1/73 
9/1/74 
8/1/84 
8/1/84 

7/1/73 
7/1/73 
9/1/74 
9/1/74 
7/1/73 
9/1/74 

9/1/74 
9/1/74 
8/3/92 
B/3/92 

8/3/92 
8/3/92 
B/3/92 
8/3/92 
8/3/92 
8/3/92 

6-55-11-(1) 
6-55-11-2 
6-55-11-2-1· 
6-55-11-3 
6-55-11-4 
6-55-11-(5) 
6-55-11-6 
6-55-11-6-0.5 
6-55-11-6-1 
6-55-11-6-2 
6-55-11-7 
6-55-11-8 . 
6-55-11-B-1 
6-55-11-9 
6-55-11-9-1 

6-55-11-10 
6-55-11-11 
6-55-11-12 
6-55-11-13 
6-55-11-14 
6-55-11-15 

6-55-12 
6-55-13 
6-55-(14} 
6-56 

6-57-(1) 
6-57-2 
6-57-3 
6-57-4 
6-57-4-1 
6-57-4-2 

·. • . 
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I .0304 FRENCH BROAD RIVER BASIN /' 

r 
( '· 

Classification 

I Name of Stream Description Class Date Index No. 

Lake Cana Entire lake and connecting stream to WS-IV 8/3/92 6-61 

I French Broad River 

Powell Creek (Lake Frcxn source to rreoch Broad River ws-rv 8/3/92 6-62 
Julian) 

I 
Ducker Creek Frcxn source to French Broad River ws-rv 8/3/92 6-63 
Clayton Creek Frc:xn source to French Broad River ws-rv 8/3/92 6-64 

Roberts Lake Entire lake and connecting stream to ws-rv 8/3/92 6-64-1 

I 
Clayton Creek 

Ashley Branch From source to French Broad River WS-IV 8/3/92 6-65 

Orton Branch From source to French Broad River ws-rv 8/3/92 6-66 

FRENCH BROAD RIVER Frc:xn a point 0.1 mile upstream of Blue WS-IV CA 8/3/92 6-(66.5) 

I Ridge Parkway to a ~int 0.1 mile UE-
stream of Boring Hill Branch (City of 
Asheville proposed water supply intake} 

I Bent Creek From source to Powhatan Dam WS-IV&B Tr 8/3/92 6-67-(1) 

Rich Branch Frc:xn source to Bent Creek WS-IV Tr 8/3/92 6-67-2 

Rocky Branch From source to Rich Branch ws-rv Tr 8/3/92 6-67-2-1 

I 
Long Branch From source · to Bent Creek ws-rv Tr 8/3/92 6-67-3 

Laurel Branch From source to Bent Creek WS-IV Tr 8/3/92 6-67-4 

Beaten Branch Fran source to Bent Creek WS-IV Tr 8/3/92 6-67-5 

Boyd Branch From source to Bent Creek WS-IV 8/3/92 6-67-6 

I Bent Creek From Powhatan Darn to a point 0.4 mile WS-IV 8/3/92 6-67-(7) 

upstream of mouth 
Ledford Branch From source to Bent Creek ws-rv 8/3/92 6-67-8 

I Wolf Branch From source to Bent Creek ws-rv 8/3/92 6-67-9 

Wesley Creek (Bent From source to Bent Creek WS-IV 8/3/9'2 6-67-10 

Creek Ranch Lake) 

I 
Creasman Branch Frcxn source to Wesley Creek WS-IV 8/3/92 6-67-10-1 

Bent Creek From a point 0.4 mile upstream of ws-rv cA 8/3/92 6-67-(11) 
mouth to French Broad River 

FRENCH BROAD RJ:VE? From a point 0.1 mile upstream of c 8/3/92 6-(67.5) 

I Boring Hill Branch to Nor:tl:! Carolina-
Tennessee State Line 

Boring Mill Branch Fran source to French Broad River c 7/1/73 6-68 

I Dellwood Lake Entire lake and connecting stream to c 7/1/73 6-69 

French Broad River 
. Austin Branch Fran source to French Broad River c 9/1/74 6-70 

I 
Dingle Creek Fran source to French Broad River c 7/1/73 6-71 

Four Mile Branch (Bass Fran source to French·Broad River c 7/1/73 6-72 

Pond) 
Brown Branch Fran source to Four Mile Branch c 7/1/73 6-72-1 

I Raoul Branch Fran source to Four Mile Branch c 7/1/73 6-72-2 

The Lagoon Entire lake and connecting stream to c 7/1/73 6-73 

French Broad River 

I Plateau Branch Fran source to French Broad River c 9/1/74 6-74 

Long Valley Branch Fran source to French Broad River c 7/1/73 6-75 

(White Creek) (Westerly 

I 
Lake) 
Long Valley Lake Entire lake and connecting stream to c 7/1/73 6-75-1 

I 22 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File Ad- r-.,1 
Stuart F. Parker, Jr., HydrogeologistfP-
May 24, 1994 
Site Inspection: 
Spann Property 
NCO 986 180 917 
Municipal Drinking Water Supplies 
within the Study Area. 

SFP telephoned Mr. John Goolsby, Hendersonville Engineering 
Department (704-692-4228) on 2/17/94. He confirmed that no surface 
water intakes for public water supply are present on Mud Creek or 
on French Broad Creek within 15 miles downstream of the site. 
Their system's 3 intakes are located on the North Fork of Mills 
River, a tributary to French Broad River located upstream of Mud 
Creek (See also Ref. 23). 

For confirmationfredocumentation of water line coverage for 
the groundwater population count, SFP visited F. R. Hayes' office 
in Hendersonville on 4/5/94, wherupon Hayes delineated the current 
service coverage on a field map. 

SFP telephoned James Adams, Asst. Regional E·ngineer, Asheville 
Regional Office, NC Water Supply Division (704-669-3361) on 
5/23/94. He confirmed that no surface water intakes for public 
water supply are present on Mud Creek or French Broad Creek within 
the 15-mi. surface water pathway, and that no municipal wells exist 
within 4 mi. of the site. He noted, however, that a proposed (but 
controversial) Asheville intake may be constructed on French Broad 
just downstream of the Blue Ridge Parkway crossing, 12 miles 
downstream of the site. 

Ref. 33 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File 
Stuart F. Parker, Jr., Hydrogeologist 
May 20, 1994 
Site Inspection: 
Spann Property 
NCD 986 180 917 
Fisheries on Mud Creek and French Broad River 

SFP telephoned Mickey Clemins, District Fisher;!es Biologist, NC Wildlife Resources 
Commission (704-452-0422) on 3/24/94 for information regarding fisheries on Mud Creek and the 
French Broad River. · He confirmed that both surface water bodies are used for fishing, the river 
much more so than the creek. Mud Creek is used lightly for bank fishing for catfish, generally near 
bridges. The French Broad River is fished for trophy Muskellonge. Other species include 
smallmouth bass, pickerel and nongame fish such as carp, catfish, suckers, and redbreast sunfish. . . 

Boat fishing occurs, and he has seen fishing trails on banks of both water bodies. 

During the SI sampling trip on 4/4/94, SFP observed 1 person fishing on Mud Creek within 
100 feet downstream of the Route 25 bridge. Two lawn chairs and upright forked sticks were 
observed on the bank of the creek adjacent to the drainage ditch bordering the south (upstream) side 
of the site. These objects are evidence of regular fishing activity at that location. 

Ref. 34 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File 
Stuart F. Parker, Jr., Hydrogeologist 
June 30, 1994 
site Inspection: 
Spann Property 
NCO 986 180 917 
Wetland Targets 

Ref. 35 

SFP reviewed National Wetlands Inventory maps covering both a 
4-mile radius around the site and the 15-mile surface water 
pathway. 

The probable point of entry (PPE) of runoff from the southern 
edge of the site is located in the Palustrine forested wetland area 
bordering the site. The wetland area's mapped perimeter measures 
approximately 0.8 mi. and its area, measured by digital planimeter, 
is-approximately 14 acres. 

1 The bank of Mud Creek along the entire NE site boundary is 
mapped as Palustrine· scrub-shrub wetland, and is drained by an 
intermittent channel which flows into Mud Creek at a second PPE 
about 750 ft downstream of the southeast corner of the site. The 
mapped perimeter and area of this on-site wetland are 0.4 mi. and 
5 acres respectively. 

Wetland areas are mapped further downstream of the PPE along 
both Mud Creek and French Broad River. The nearest is an 
approximately 2500 ft. frontage located 4000 ft. downstream of the 
lower PPE. A total of 2.5 miles of frontage are mapped as being 
within wetland areas in the 15-mile surface water pathway. 

SFP measured wetland acreage mapped within a 4-mile radius of 
the site, using the NWI draft maps of the Skyland and Horse Shoe 
7-1/2 minute quadrangles, and a Planix 7 Tamaya digital planimeter. 
Because NWI Maps were riot available for the Hendersonville and 
Fruitland quadrangles, the total acreages of hydric (potential 
wetland) soils were measured. These soils include Hatboro Loam, 
Kinkora Loam, and Toxaway Silt Loam (Ref. 3;_Ref. 40). 

The total combined acreages, by distance increment, 
follows: 

Distance (mi) 

0.0-0.25 
0.25-0.5 
0.5-1.0 
1.0-2.0 
2.0-3.0 
3.0-4.0 
Total 

Acreage 

67 
28 
86 

139 
194 

68 
582 

are as 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File }:;(). 9 o/ 
Stuart F. Parker, Jr., Hydrogeologist ;v- f 
May 23, 1994 
Site Inspection Prioritization: 
Spann Property 
NCO 986 180 917 
Review of Natural Heritage Program Maps 
and File Information 

Ref. 36 

SFP reviewed NC Natural Heritage Program field location maps 
and rare species· lists to identify rare plant and animal species 
within a 4-mile radius of the site and within the 15-mile surface 
water pathway. 

The NHP has identified 8 rare animal species and 1 rare plant 
species within the study area. Clemmys muhlenbergii (Bog Turtle) 
is listed as Threatened in NC. The species, along with the plant 
Synosma stiaveolens (Sweet Indian Plantain), the amphibian 
Cryptobranchus alleghaniensis (Hellbender), and the fish species 
Percina micrbcephala (Longhead Darter) are also listed nationally 
as Candidate C2. This listing indicates a potential candidate for 
endangered or threatened status which cannot presently be evaluated 
due to lack of data. 

Species Name: Distance from Site status 
(Radial) (Dnstrm) NC US 

Rank 
NC Gld::al 

Synosma suaveolens 2.2 
(Sweet Indian Plantain) 

cryptobranchus 2.5 
alleghaniensis 

(Hellbender) 
Necturus maculosis 

(Mud puppy) 
Vireo gilvus 

(Warbling Vireo) 
Percina macrocephala 

(Longhead Darter) 
Clemmys muhlenbergii 

(Bog Turtle) 
Ambystoma talpoideum 

(Mole Salamander) 
Hemidactylium scutatum 

(Four-toed Salamander) 
Sorex hoyi winnemana 

(Southern Pygmy Shrew) 

5.6 

5.9 

10.0 

9.7 

11.7 

11.7 

11.7 

12.5 

c PC2 SH G3? 

sc C2 S3 G4 

SC S1 G5 

SR S2B/SZN G5 

sc C2 SH G3 

T C2 S2 G3 

sc S2 G5 

sc S3 G5 

sc 3C S2? 

(see next page) 
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status Codes: 

T = Threatened 
SC = Special Concern 
SR = Significantly Rare 

Rank Codes: 

C2 = Candidate 2 
3C = Candidate 3C 
P = Proposed 

s~ 

S2 
= Critically Imperiled in NC due to extreme rarity. 
= Imperiled in NC. 

S3 
SH 
s? 
B 
N 
z 

= 
= 
= 

= Rare/Uncommon in NC. 
= Historical Occurrence in NC. 
= Unranked or Rank Uncertain. 

Breeding, migratory. 
Nonbreeding, migratory. 
Not of significant concern. 

Global 

G3 = Very rare and local/restricted range. 
G4 = Apparently secure globally, rare in parts of range. 
G5 =Apparently secure globally, quite rare in parts of range. 
T = Subspecies or Variety 
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NATURAL HERITAGE PROGRAM LIST OF THE RARE PLANTS OF NORTH CAROLINA. 
1993 Edition 

compiled by Alan S. Weakley, Botanist 
North Carolina Natural Heritage Program 

Division of Parks and Recreation 
Department of Environment, Health and Natural Resources 

NATURAL HERITAGE PROGRAM LIST OF THE RARE PLANTS OF NORTH CAROLINA ...... . 
VASCULAR PLANTS ............................................. . 
MOSSES ..................•................................... 
LIVERWORTS .................................................. . 
HORNWORTS .................................................. . 
LICHENS I I e I I I e I e' e e e e e e e e Ieee I e Ieee. e e tee e e e I I I I I I I I 1 I I 1 1 1 1 1 1 

SUPPLEMENT TO THE NATURAL HERITAGE PROGRAM LIST OF THE RARE PLANTS OF 
NORTH CAROLINA .................................................... . 

NORTH CAROLINA PLANT WATCH LIST ............................... . 
VASCULAR PLANTS ........................................ . 
.MOSSES .......................................•......... 
LIVERWORTS ............................................. . 
HORNWORT$ ........................... , ................. . 
LICHENS ................................................ . 

REGIONALLY RARE PLANT (WITHIN-STATE DISJUNCT) LIST ................. . 
POTENTIAL NEW TO NORTH CAROLINA PLANTS ......................... . 

1 
9 

36 
40 
43 
43 

45 
46 
48 
71 
71 
73 
73 
74 
76 

This list i• dynamic, being revised frequently as further data become 11vailable. H you •re using • copy of this list which 
is more th•n • ye•r old (check the edition date 11t the top of the first page), It m•y be out of d.te •nd you should cont•ct the 
N.•tur•l Herit•ge Progr•m for import•nt upd•tes. Further Information on these species may be obtained by contacting the North 
Carolinn Natural Heritage Program, Division of Parke and Recreation, Department of Environment, Health, and Natural Resources, 
P .0. Box 27687, Ralaigh, NC 27611-7687 or tha North Carolina Plant Concervation Program, Department of Agriculture, P.O. 
Box 2.7647, Raleigh, NC 2.7611-7647. 
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34 Natural Heritage Program List of the Rare Plants of North Carolina 
Scientific Name 

Province: Habitat (Counties of Occurrence) 

Stel!eria a/sinB 
. M: seeps (Madison) 

Stel!aris corei (see Watch List) 
Stenanthium robustum {not in RABJ 

Common Name 

Longstelk Starwort 

Bog Featherbells 
M: bogs and wet meadows {Alleghany•, Ashe •, Avery•, Macon) 

Streptopus emplexffo/ius . · White Mandarin 
M: spruce-fir forests, northern hardwoods forests {Buncombe •, 

Jackson •, Macon, Mitchell, Swain, Yancey) 
Stylisma aquatics (= Bonamia aquatics) Water Dawnflower 

C: clay-basod Caroline beys, moist sandy pinelands (Brunswick, 
Scotland") . 

Styli'sma pickeringii var. pickerlngii ( == Bonamisp.) Pickering's Dawnflower 
SC: sand hills (Cumberland~, Harnett\ Hoke •, Moore •, New 

Hanover, Richmond •, Scotland") 
Swertia (see Frasera) 
Synsndrs hispidu/a 

M: rich cove forests (Swain) 
Syngonanthus f/avidulus (see Watch List) 
Synosma suavaolens ( == Ceca/is suaveo!Bns) 

M: bottomlands (Buncombe, Henderson, Transylvania) 
Taxus canadensis (not in RAB) 

M: bogs, swamp forests under sp.ruce (Ashe •, Watauga "l 
Thalictrum cooleyi 

C: wet savannas (Brunswick •, Columbus •, New Hanover, 
Onslow•, Pender•) 

Synandra 

Sweet Indian-plantain 

Canada Yew 

Cooley's Meadowrue 

Thaspium pinnatifidum Mountain Thaspium 
M: calcareous slopes (Haywood •, Jackson, Madison •, Swain) 

Thelypteris simulate (not in RAB) Bog Fern 
M: bogs (Allegheny•, Avery") 

Thelypteris (also see Phegopteri'sl 
Thermopsis frsxinifolia Ash·leeved Golden-banner 

MP: dry ridges (Buncombe, Burke •, Caldwell, Henderson, 
Jackson, McDowell, Polk, Stokes, Surry, Transylvania •, 
Ya.ncey) 

Thermopsis mol/is Appalachian Golden-banner 
PM: dry ridges end open woodlands (Buncombe, Burke •, 

Cetawbe •, Chatham, Cleveland •, Durhem, Forsyth, 
Franklin, Gaston, Grenville •, Guilford, Henderson, Iredell, 
Lincoln, Rutherford •, Stokes, Surry, Trensylvenia, Wake, 
Warren') 

Tofie!dia g/abra Caroline Asphodel 
CS: savannas, sandhill seeps, moist sandhill/pocosin ecotones 

(Beaufort, Bladen, Brunswick •, Carteret •, .Columbus •, 
Crllven, Cumberland •, Duplin, Hernett •, Hoke •, 
Johnston, Martin, Moore, New Hanover•, Onslow•, 
Pamlico, Pender', Richmond', Robeson, Sampson, 
Scotland', Wilson) 

Tofieldia glutinosa (-= T. racemose ver. glutinose) Sticky Bog Asphodel 
MP: bogs, seepages (especially over mafic rocks) (Ashe •, 

Caldwell, Heywood', Henderson, Jackson•, 
Transylvenia ') 

Torreyoch/oa pal/ida ( = G/yceria pallid a) Pale Mannagrass 
CM: blackwater pools, old millponds, end smell stream swamp• 

(Avery, Columbus, Currituck •, Duplin, Gates) 
Trsdescsntia Virginians Virginia Spiderwort 

P: fich woods on circumneutrel soils (Caswell, Hernett•, 
Montgomery•, Moore •, Orengo, Rocking hem, Stllnly) 

Trichomanes boschianum Appalachian Filmy-fern 
M: sprey zone of waterfells, seeps over rock (Jackson•, Macon•, 

Polk) 

Status Rank 
NC us NC Global 

SR S1 GS 

5R 51 G? 

c 51 GS 

SR 51 G3G4 

E C2 S2 G47T2 

c 3C . SH G3 

c PC2 SH G37 

SR 51 GS 

E E Sl · G1 

c 51 G3G4 

T 51 GS 

c 527 G37 

SR 527 G3G4 

c C2 53 G3 

c 51 GS 

SR 51 G57 

SR 51 GS 

T 51 G4 
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NATURAL HERITAGE PROGRAM LIST 
OF THE RARE ANIMALS OF NORTH CAROLINA" 

199-3 Edition 

compiled by Harry E. LeGrand Jr., Zoologist 
with contributions by Stephen P. Hall, Invertebrate Zoologist 

North Carolina Natural Heritage Program 
Division of Parks and Recreation 

Department of Environment, Health, and Natural Resources 

NATURAL HERITAGE PROGRAM LIST OF THE RARE ANIMALS OF NORTH CAROLINA 
MAMMALS . 
BIRDS ... 
REPTILES 
AMPHIBIANS 
FRESHWATER FISHES 
MARINE AND ESTUARINE FISHES 
MOLLUSKS . . . . . . . . . . 

FRESHWATER BIVALVES . . . 
FRESHWATER GASTROPODS . 
TERRESTRIAL GASTROPODS 
MARINE BIVALVES . 
MARINE GASTROPODS 

ARACHNIDS . 
CRUSTACEANS 
MILLIPEDES 
INSECTS . . . 

MAYFLIES 
CADDISFLIES 
DRAGONFLIES 
FLIES . . . 
SCORPIONFLIES 
HOTHS . . . 
BUTTERFLIES 
BEETLES • 
ANTS 

ANNELIDS 

SUPPLEMENT TO THE NATURAL HERITAGE PROGRAM LIST OF THE RARE ANIMALS OF 
NORTH CAROLINA . . . . . 

NORTH CAROLINA ANIMAL WATCH LIST 
MAHHALS . 
BIRDS . . . 
REPTILES 

. AMPHIBIANS 
FRESHWATER FISHES • . . 
MOLLUSKS -- FRESHWATER BIVALVES 
CRUSTACEANS ........ · 
INSECTS BUTTERFLIES 
INSECTS BEETLES • . • . 

POTENTIAL NEW TO NORTH CAROLINA ANIMALS • . 

1 
10 
11 
13 
14 
15 
17 
18 
18 
20 
20 
21 
21 
22 
22 
23 
24 
24 
24 
24 
is 
25 
25 
26 
29 
31 
31 

32 
33 
35 
35 
36 
37 
37 
38 
38 
39 
40 
41 

"This list is dynamic and is revised frequently as further data become 
available. New species are added to the list, and others are dropped from the 
llst for various reasons. The list will be revised periodically, generally 
once every year or two. If you are using a copy of this list which is more 
than a year old (check the edition date at the top of the first page), it 
might be invalid and you should request a new version. Further information on 
these species may be obtained by contacting the North Carolina Natural 
Heritage Program, Division of Parks and Recreation, Department of Environment, 
Health, and Natural Resources, P.O. Box 27687, Raleigh, NC 27611-7687 or the 
Nongame and Endangered Wildlife Program, North Carolina Wildlife Resources 
Commission, 512 North Salisbury Street, Raleigh, NC 27611. 
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LIST FORMAT 

Species are grouped by major taxa. The vertebrates are arranged by class, beginning 
with the most advanced phylogenetically (mammals).· Within a given taxa, species are 
listed alphabetically by scientific name. The following information is presented 
for each species on the list. "Status" is a word or phrase that indicates the 
degree of protection (if any), based on rarity, of a species; "rank" is a numerical 
scale of the rarity of a species, regardless of l~gal protection. 

Scientific Name. 

Common Name. For most groups, these names are not standardized. 

North Carolina Status. Endangered, Threatened, and Special Concern species of 
Mammals, Birds, Reptiles, Amphibians, Freshwater Fishes, and Freshwater and 
Terrestrial Mollusks have legal protection status in North Car-olina (Wildlife 

. Resources Commission). In addition to the above categories, ·the Natural Heritage 
Program maintains computer and map files on Significantly Rare, Vulnerable, and 
Undetermined status species, as well as species considered Extirpated. Paper files 
only are maintained for some of the above species; these species are indicated by 
the phrase "not tracking." 

STATUS STATUS 
CODE 

E Endangered 

T Threatened 

sc. Special 
Concern 

DEFINITION 

"Any native or once-native species of w·ild animal whose 
continued existence as a viable component of the State's 
fauna is determined by the Wildlife Resources Commission 
to be in jeopardy or any species of wild animal 
determined to be an 'endangered species' pursuant to the 
Endangered Species Act." (Article 25 of Chapter 113 of 
the General Statutes; 1987). 

"Any. native or once-native species of wild animal which 
is likely to become an endangered species within the 
foreseeable future throughout all or ·a significant 
portion of its range, or one that is designated as a 
threatened .species pursuant to the Endangered Species 
Act." (Article 25 of Chapter 113 of the General 
Statutes; 1987). 

"Any species of wild animal native or once-native to 
North Carolina which is determined by the Wildlife 
Resources Commission to require monitoring but which may 
be taken under regulations adopted under the provisions 
of this Article." (Article 25 of Chapter 113 of the 
Gener~l Statutes; 1987). 
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4 Natural Heritage Program ll1t of the Rare Plant• of Nonh Carolina 

North Carolina Status. Endangered, Threatened, and Special Concern species have legally protected status 
in North Carolina through the Plant Conservation~Program. The Natural Heritage Program maintains 

. computer and map files on Endangered, Threatened, Candidate, and Significantly Rare species; paper files 
are maintained on Watch List species. 

STATUS STATUS 
CODE 

E Endangered 

T Threatened 

sc 

c 

Special 
Concern 

Candidate 

DEFINITION 

"Any species or higher taxon of plant whose continued existence as 
a viable component of the State's flora is determined to be in 
jeopardy" (GS 198 1 06: 202.12). (Endangered species may not be 
removed from the wild except when a permit is obtained for 
research, propagation, or rescue which will enhance the survival of 
the species.) 

"Any resident species of plant which is likely to become an 
endangered species within the foreseeable future throughout all or a 
significant portion of its range" (GS 198 1 06:202.12). (Regulations 
are the same as for Endangered species.) 

"Any species of plarit in North Carolina which requires monitoring 
but which may be collected and sold under regulations adopted 
under the provisions of [the Plant Protection and Conservation Act]" 
"(GS 198 1 06:202.12). (Special Concern species which are not also 
listed as Endangered or Threatened may be collected from the wild 
and sold under specific regulations. Propagated material only of 
Special Concern species which are also listed as Endangered or 

. Threatened may be traded or sold under specific regulations.) 

Species which are very rare in North Carolina, generally with 1-20 
populations in the state, generally substantially reduced in numbers 
by habitat destruction (and sometimes also by direct exploitation or. 
disease). These species are also either rare throughout their ranges 
(fewer than 100 populations total) or disjunct in North Carolina from 
a main range in a different part of the country or world. Also 
included are species which niay have 20-50 populations in North 
Carolina, but fewer than 50 populations rangewide. These are 
species which have the preponderance of their distribution in North 
Carolina and whose fate depends largely on their conservation here. 
Also included are many species known to have once occurred in 
North Carolina but with no known extant occurrences in the state 
(historical or extirpated species); if these species are relodted iri the 
state, they are likely to be listed as Endangered or Threatened. If 
present land use trends continue, candidate species are likely to 
merit listing as Endangered or Threatened. 
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Significantly 
Rare 

Extirpated 

Watch List 

Any species wh~ch has not been listed by the N.C. 
Wildlife Resources Commission as an Endangered, 
Threatened, or Special Concern species, but which exists 
in the state in small numbers and has been determined by 
the N.C. Natural Heritage Program to need monitoring. 
(This is a N.C. Natural Heritage Program designation.) 
Significantly Rare speci~s include "peripheral" species, 
whereby North Carolina lies at the periphery of the 
species' range (such as Purple Gallinule). The 
designation also includes marine and estuarine fishes 
identified as "Vulnerable" by the N.C. State Museum of 
Biological Sciences (Ross et al., 1988, Endangered, 
Threatened, and Rare Fauna of North Carolina. Part II. 
A Re-evaluation of the Marine and Estuarine Fishes). 
Also included in the Significantly Rare designation are 
species formerly listed by the Natural Heritage Program 
(1991) as "Undetermined". "Undetermined" species are 
those that are secretive or are otherwise poorly known in 
North Carolina, which the Natural Heritage Program 
believes are rare and should be monitored. 

A species which is no longer believed to occur in the 
state. 

Any other species believed to be of conservation concern 
in the state because of scarcity, declining populations, 
threats to populations, or inadequacy of information to 
assess its rarity (see Page 33 for a more complete 
discussion). 

Species is a game animal, and therefore (by law) cannot 
be listed for State protection as E, T, or sc. 

Species proposed for Endangered status, but not adopted 
by the Wildlife Resources Commission; species is 
protected from taking. 

Species proposed for Special Concern status, but not 
adopted by the Wildlife Resources Commission; species is 
protected from taking. 

3 
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United States Status is designated by ~he U.S. Fish and Wildlife Service. Federally 
listed Endangered and Threatened species are protected under the provisions of the 
Endangered species Act of 1973, as amended through the 100th Congress. Unless 
otherwise noted, definitions are taken from the the Federal Register, Vol. 56, No. 
225, November 21, 1991 (50 CFR Part 17). 

STATUS 
CODE 

E 

T 

C1 

C2 

C1* 1 C2* 

3A 

3B 

3C 

p 

STATUS 

Endangered 

· Threatened 

Candidate 1 

Candidate 2 

DEFINITION 

A taxon uwhich is in danger of extinction throughout all 
or a significant portion of its rangeu (Endangered 
Species Act, Section 3). 

A taxon "which is likely to become an endangered species 
within the foreseeable future throughout all or a 
significant portion of ita range" (Endangered Species 
Act, Section 3). 

"Taxa for which the [Fish and Wildlife] Service has on 
file enough substantial information on biological 
vulnerability and threat(s) to support proposals to list 

.them as endangered or threatened species. Proposed 
rules have not yet been issued because this action is 
precluded at preeent'by other listing activity. (Such 
proposed rules) are anticipated, however, and the 
Service encourage~ other Federal agencies to give 
consideration to such taxa in environm~ntal planning." 

"Taxa for which information now in the possession of the 
[Fish and Wildlife) Service indicates that proposing to 
list as endangered or threatened is possibly 
appropriate, but for which conclusive data on biological 
vulnerability and threat are not currently available to 
support proposed rules •.•• Further biological research 
and field study usually will be necessary to ascertain 
the statue of taxa in this category ••.. The Service hopes 
that this notice will encourage necessary research on 
vulnerability, taxonomy, and/or threats for these taxa." 

Candidate taxa, but lacking known occurrences 

candidate 3A "Taxa for which the (Fish and Wildlife) Service has 
persuasive evidence of extinction. If rediscovered, 
such taxa might acquire high priority for listing." 

Candidate 3B "Names that, on the basis of current taxonomic 
understanding ••• , do not represent distinct entities 

·meeting the Act's definition of 'species'; it also 
includes vertebrate populations that do not meet this 
definition." 

candidate 3C "Taxa that have proven to be more abundant or widespread 
than previously believed and/or those that are not 
subject to any identifiable threat. If further research 
or changes in habitat indicate a significant decline in 
any of these taxa, they may be reevaluated for possible 
inclusion in categories 1 or 2." 

Proposed Species currently proposed, as either endangered or 
threatened. Species formally proposed receive some 
protection by law. 
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North Carolina Rank. North Carolina ranks are based on the Natural Heritage Program 
Network of measuring rarity and threat~status. This system is widely used by other 
agencies and organizations, as the best available scientific and objective 
assessment of a s~ecies' rarity at the state level. 

RANK 

Sl 

S2 

S3 

S4 

S5 

SA 

SH 

SR 

sx 
su 

S? 

B 

N 

z 

NUMBER OF 
EXTANT 

POPULATIONS 

1-5 

6-20 

21-100 

100-1000 

1000+ 

1-? 

0? 

0 

1-? 

1-? 

1-? 

DESCRIPTION 

Critically imperiled in North Carolina because of extreme 
rarity or because of some factor(s) making it especially 
vulnerable to extirpation from North Carolina. 

Imperiled in North Carolina because of rarity or because of 
some factor(s) making it very vulnerable to extirpation from 
North Carolina. 

Rare or uncommon in North Carolina. 

Apparently secure in North Carolina, with many occurrences. 

Demonstrably secure in North Carolina and essentially 
ineradicable under present conditione. 

Accidental or casual; one to several records for North 
Carolina, but the state is outside the normal range of the 
species. 

Of historical occurrence in North Carolina, perhaps not having 
been verified in the past 20 years, and suspected to be still 
extant. 

Reported from North Carolina, but without persuasive 
documentation which would provide a basis for either accepting 
or rejecting the report. ' 

Apparently extirpated from North Carolina. 

Possibly in peril in North Carolina but status uncertain; need 
more information. 

Unranked, or rank uncertain. 

Rank of the breeding population in the state. Used for 
migratory species only. 

Rank of the non-breeding population in the state. Used for 
migratory species only. 

Population is not of significant conservation concern. For 
example, the status "SZN" indicates that the population in the 
non-breeding seasons (generally in migration or in winter) .ie 
transitory, without any regular locales of occurrence whereby 
the species can be prote~ted. Where a number is listed with 
the "B" or "N" modifier, there are definable locales of 
occurrence that can be identified for protection. 
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Global Rank. Similar to North Carolina ranks, global ranks are assigned by a 
consensus of scientific experts, the individual natural heritage programs, and .the 
Natural Heritage Network. Global ranks apply to the status of a species throughout 
its range, and are based on data on the species' status rangewide. This system is 
widely used by other agencies and organizations, as the best available scientific 
and objective assessment of a species' rarity throughout its range. 

RANK 

G1 

G3 

G4 

GS 

GH 

GX 

GU 

G? 

G_Q 

T 

NUMBER OF DESCRIPTION 
EXTANT 

POPULATIONS 

1-5 Critically imperiled globally because of extreme rarity or 
because of some factor(s) making it especially vulnerable to 
extinction. 

6-20 Imperiled globally because of rarity or because of some 
factor(s) making it very vulnerable to extinction throughout 
its range. · 

21-100 Either very rare and local throughout its range or found 
locally (even abundantly at some of its locations) in a 
restricted range (e.g., a single physiographic region) or 
because of other factors making it vulnerable to extinction 
throughout its range. 

100-1000 Apparently secure globally, though it may be quite rare in 
parts of its range, especially at the periphery. 

1000+ Demonstrably secure globally, though it may be quite rare in 
parts of its range, especially at the periphery. 

0? Of historical occurrence throughout its range, i.e., formerly 
part of the established biota, with the expectation that it 
m~y be rediscovered. 

0 Believed to be extinct throughout its range (e.g., Passenger 
Pigeon) with virtually no likelihood that it will be 
rediscovered. 

Possibly in peril range-wide, but status uncertain; more 
information is needed. 

Unranked, or rank uncertain. 

Questionable taxonomic assignment. 

The rank of a subspecies or variety. As an example, G4T1 
would apply to a subspecies of a species with an overall rank 
of G4, but the subspecies warranting a rank of Gl. 
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Physiographic Province. The provinces~n which the animal is known to occur are 
indicated. This should not be regarded as the only province(s) of the state in 
which the species could occur; our knowledge of the fauna of North carolina, 
especially the invertebrates, is still very imperfect. The provinces are 
abbreviated as follows: 

M Mountains 

P Piedmont 

c Coastal 
Plain 

T Tidewater 

All parts of North Carolina west of the foot of the Blue Ridge 
Escarpment. 

All parts of North Carolina east of the foot of the Blue Ridge 
Escarpment and west of the Fall Line, including outlying 
"foothill" ranges, such as the Brushy, Uwharrie, and Sauratown 
mountains. 

All parts of North Carolina east of the Fall Line (including the 
Sandhills), but excluding the portions associated with tidal water 
(ocean, sounds, barrier islands, and mainland brackish or salt 
marshes). 

That part of the state associated with tidal water, such as the 
ocean and barrier islands, sounds, estuaries, and mainland 
brackish or salt marshes. 

7 

Habitat. The known, or the most typical, habitats are described briefly; as with 
provinces, these should not be regarded as the only possible habitats of the species 
in the state. 
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14 Natural Heritage Progra. List of the Rare Ani.als of North Carolina 
Scientific Name 

Province: Habitat 

Crotalus adamanteus 
C: pine flatwoods, savannas, pine-oak sandhills 

Dermochelys coriacea 
T: oceans, rarely ·in sounds 

Eretmochelys imbricate 
T: oceans, very rarely in sounds 

Heterodon sirrus 
C: .sandy woods, particularly pine-oak sandhills 

Lampropeltis getula sticticeps 
T: maritime forests, thickets, and grasslands on 

.the Outer Banks 
Lepidochelys kempii 

T: ocean and sounds 
Malaclemys terrapin 

T~ salt or brackish marshes; estuaries 
[not tracking] 

Micrurus fulvius 
c: pine-oak sandhills, sandy flatwoods, maritime 

forests 
Nerodia sipedon williamengelsi 

T: salt or brackish marshes 
Opheodrys vernalis 

M: fields and grassy meadows 
Ophisaurus mimicus 

C: pine flatwoods, savannas, pine/oak sandhills 
Pituophis melanoleucus melanoleucus 

CM: dry and sandy woods, mainly in pine/oak 
sandhills 

Sistrurus miliarius 
CP: pine flatwoods, pine/oak sandhills, other 

pine/oak forests 
Sternotherus minor [S. m. peltifer] 

M: streams and rivers in Mississippi drainage 

c OlllllOn Name 

Eastern Diamondback 
Rattlesnake 

Leatherback 

Hawksbill 

Southern Hognose Snake 

Outer Banks Kingsnake 

Atlantic Ridley 

Diamondback Terrapin 

Eastern Coral Snake 

Carolina Salt Marsh Snake 

Smooth Green Snake 

Mimic Glass Lizard 

Northern Pine Snake 

Pigmy Rattlesnake 

Loggerhead Musk Turtle 
[Stripeneck Musk Turtle] 

AHPHIBIANS 

Ambystoma talpoideum 
MP: 1 breeds 1n tish-free semipermanent woodland 

ponds; forages in adjacent woodlands 
Ambystoma tigrinum 

C: breeds in fish-free semipermanent ponds; t"orages 
in adjacent woods, usually sandy pinewoods 

Aneides aeneus 
M: damp, shaded crevices of cliffs or rock 

outcrops in deciduous forests (southern mountains) 
Cryptobranchus alleganiensis 

H: large and clear fast-flowing streams 
Desmognathus santeetlah 

H: stream headwaters and seepage areas; southwestern 
mountains 

Eurycea junaluska 
M: forests near seeps and streams in.the 

Cheoah River system 
Eurycea longicauda longicauda 

M: moist woods and floodplains 
Eurycea quadridigitata (part) 

C: pocosins, bay forests, flatwoods, savannas 
Hemidactylium scutatum 

HPC: pools, bogs, and other wetlands in hardwood 
forests 

Hyla andersonii 
C: pocosins, bay forests, boggy areas 

Necturus lewisi 
PC: rivers and large streams in Neuse and Tar 

drainages (endemic to North Carolina) 
Necturus maculosus 

Mole Salamander 

Tiger Salamander 

Green Salamander 

Hellbender 

Santeetlah Dusky Salamander 

Junaluska Salamander 

Longtail Salamander 

Dwarf Salamander 
(silver-bellied morph) 

Four-toed Salamander 

Pine Barrens Treefrog 

Neuse River Uaterdog 

Mudpuppy 

Status 
N.C. U.l':. 

SRit 

E E 

E E 

SR C2 

sc 

E E 

sc C2 

SR# 

sc 

sc 

sc 

sc C2 

SR@ 

sc 

sc 

T 

E C2 

sc C2 

SR 

sc C2 

sc 

sc 

sc 

SR 3C 

sc 3C 

sc 

Rank 
N.C. Global 

S1 G5 

SZN G3 

SZN G3 

S3 G4G5 

S2 G5T2Q 

SZN G1 

S3 G5 

S1 G5 

S2 G5T2 

SH G5 

S2 G3 

S3 G5T? 

S3 'G5 

S1 G5 

S2 G5 

S2 G5 

S1 G3G4 

S3 G4 

S2S3 G3Q 

S2 G2C 

S2 G5T5 

S2 GST?Q 

S3 G5 

S3 G4 

53 !i3 

S1 G5 
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Natural Heritage Progra. List of the Rare Ani.als of North Carolina 
Scientific Name 

Province: Habitat 

Notropis rubescens 
H: Savannah drainage 

Noturus eleutherus 
H: French Broad drainage 

Noturus flavus 
H: Cane River 

Noturus furiosus 
CP: Tar and Neuse drainages (endemic to North 

Carolina) 
Noturus gi lberti 

P: Dan drainage 
Noturus, new species 

C: Cape Fear, Uaccamaw, and Lumber drainages 
Percina aurantiaca 

H: Tennessee drainages 
Perdna burtoni 

H: South Toe River; formerly in French Broad 
drainage 

Percina caprodes 
H: Tennessee drainages 

Percina macrocephala 
· H: French Broad River; probably extirpated 
Percina oxyrhynchus 

.H: New drainage 
Perc ina sci era 

H: French Broad drainage 
Percina squamata 

H: Tennessee drainages 
Phenacobius teretulus 

H: New drainage 
Polyodon spathula 

H: French Broad River 
Semotilus lumbee 

C: streams in the s'andhills 
Stizostedion canadense 

H: French Broad and Hiwassee rivers 

Common Name Status 

Rosyface Chub 

Mountain Hadtom 

Stonecat 

Carolina Hadtom 
[Neuse population] 
[Tar population] 

Orangefin Hadtom 

Broadtail Hadtom 

Tangerine Darter 

Blotchside Darter 

Log perch 

longhead Darter 

Sharpnose Darter 

Dusky Darter 

Olive Darter 

Kanawha Himow 

Paddlefish 

Sandlills Chub 

Sauger 

·N.C. U.S. 

T 

sc 

E 

5C 
5R 
E 

5C 

SR 

E 

T 

sc 

sc 

E 

5C 

sc 

E 

sc 

5R* 

3C 

C2 

C2 

C2 

C2 

C2 

3C 

MARINE AND ESTUARINE FISHES 

Acipenser brevirostrum 
TC: brackish water of large rivers and estuaries; 

spawns in freshwater areas 
Acipenser oxyrhynchus 

TC: coastal waters, estuaries, large rivers 
Eleotris pisonis 

T: fresh to brackish ponds, river mouths, and 
estuaries 

Evorthodus lyricus 
T: shallow tidal water, especially pciols in salt 

marshes 
Gobionellus.stigmaticus 

T: shallow salt or brackish water 
Hypsoblemius ionthas 

T: shallow bays, estuaries, tidal creeks 
Hicrophis brachyurus 

T: warm fresh to brackish water 
Oostethus brachyurus (see Hicrophis). 

Shortnose Sturgeon 

Atlantic Sturgeon 

Spinycheek Sleeper 

Lyre Goby 

Harked Goby 

Freckled Blenny 

Opossum Pipefish 

E E 

5C 

5R 

SR 

SR 

5R 

SR 

Rank 
N.C. Global 

51 

SH 

51 

S3 
52 
52 
S1 

S2 

S3 

S1 

S2 

SH 

51 

S1 

53 

53 

S1 

S3 

52 

51 

53 

52 

52 

52 

52 

51 

G4 

GS 

GS 

G3 
G3T2Q 
G3T2Q 
G2 

G2 

G3G4 

G2 

GS 

G3 

G4 

GS 

G3 

G3 

G4 

G3 

GS 

G3 

G3 

GS 

GU 

G? 

GU 

GS 

17 
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Natural Heritage Progra. List of the Rare Ani.als of North Carolina 
Scientific Name 

Province: Habitat 

Phalacrocorax auritus 
CP: lakes with scattered trees for nesting 

[breeding sites only] 
Picoides boreal is 

CP: mature open pine forests, mainly in 
longleaf pine 
[breeding evidence only] 

Plegadis falcinellus 
T: forests or thickets on maritime islands 

[breeding sites only] 
Porphyrula martinica · 

C: freshwater ponds with floating vegetation 
[breeding sites only] 

Regulus satraps 
H: spruce-fir forests; hardwood forests mixed 

with spruce or hemlock 
[not tracking] 

Riparia riparia 
P: high, vertical banks for -nesting 

[breeding sites' only] 
Rynchops niger 

T: sand flats on maritime islands 
[breeding sites·onlyl 

Sphyrapicus varius 

Coornon Name Status 
N.C. U.S. 

Double·crested Cormorant SR 

Red-cocl::aded ~oodpecker E E 

Glossy Ibis sc 

Purple Gallinule SR 

Golden-crowned Kinglet sc 

Bank Swallow SR 

Black Skinmer sc 

Yellow-bellied Sapsucker SR 
H: mature, open hardwoods with scattered dead trees 

[breeding season only] 
Sterna caspia Caspian Tern SR 

T: sand flats on maritime islands 
[breeding sites only] 

Sterna dougall i i Roseate Tern E E 
T: sand flats on maritime islands 

[breeding evidence only] 
Sterna nilotica Gull-billed Tern T 

T: sand flats on maritime islands 
[breeding sites only] 

Thryomanes bewickii altus Appalachian Bewick's ~ren E C2 
H: woodland borders or openings, farmlands or 

brushy fields, at high elevations 
[breeding season only] 

Vermivora bachmanii Bachman's ~arbler E E 
P: [not tracking; accidental visitor] 

Vermivora pinus Blue-winged ~arbler SR 
H: low elevation brushy fields and thickets 

[breeding season only] 
Vireo gilvus Harbljng Vireo SR 

H: groves of hardwoods along rivers and streams 
[breeding season only] 

REPTILES 

Rani:: 
N.C. Global 

S1B,SSN GS 

S2 G2 

S2B,S1N GS 

S1B GS 

S3B,SSN GS 

S1B,SZN G5 

S3B,S3N GS 

S2B,SSN GS 

S1B,S2N GS 

SAB,S1N G3 

S3B,SZN GS 

SHB',SZN GST? 

SA- G1 

S2B,SZN GS 

S2B,SZN GS 

Alligator mississippiensis American Alligator T T(S/A) 10 S3 GS 
CT: fresh to slightly brackish lakes, ponds, 

rivers, and marshes 
Apalone spinifera spinifera 

H: large streams in the French Broad system 
Caretta caretta 

T: nests on beaches; forages in ocean-and sounds 
Chelonia mydas 

T: nests on beaches; forages in ocean and sounds 
Clemmys muhlenbergii 

HP: bogs, wet pastures, wet thickets 

Eastern SpinY Softshell 

Loggerhead 

Green Turtle 

Bog Turtle 

10 T(S/A) =Threatened due to Similarity of Appearance 

sc S1 GSTS 

T T S2B,S2N G3 

T T S1B,SZN G3 

T C2 S2 G3 

13 
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10 Natural Heritage Progra. List of the Rare Ani.als of North carolina 
Scientific Name 

Province: Habitat 
Coomon Name Status 

N.C. U.S. 

HAMW.S . 

Canis rufus 
CH: swamps, pocosins, extensive forests 

Condylura cristata parva 
HC: moist meadows, bogs, swamps, bottomlands 

[Coastal· Plain population is sc; ' 
mountain population not of concern] 

Felis concolor couguar 
HPC: extensive forests, remote areas 

Glaucomys sabrinus coloratus 
H: high elevation forests, mainly spruce-fir 

Hicrosorex (see Sorex) 

Microtus chrotorrhinus carolinensis 
H: rocky areas at high elevations, forests or fields 

Hustela nivalis 
H: fields and forests, mostly at high elevations 

Myotis austroriparius 
CP: roosts in buildings, hollow trees; forages 

near water 
Myotis grisescens 

·H: roosts in caves; forages mainly over open water 
Myotis leibii leibii 

H: roosts in hollow trees (warmer months), 
in caves and mines (winter) 

Hyotis septentrionalis (= M. keenii) 
HP: roosts in hollow trees and buildings (warmer 

months), in caves anq mines (winter) 
Hyotis sodalis 

H: roosts in hollow trees or under loose bark 
(warmer months), in caves (winter) 

Neotoma floridana haemitoreia; Neotoma floridana magister 
H: rocky places in deciduous or mixed forests 

(haemitoreia = GSTS; magister = GST4Q) 

Neotoma floridana floridana [Coastal Plain race] 
c: forests, mainly in moist areas 

Peromyscus polionotus · 
P: sandy, fallow fields near South Carolina line 

Plecotus rafinesquii 
HC: roosts in old buildings, caves, and mines,. 

usually near water 
Plecotus townsendii virginianus 

H: roosts in caves (and rarely in mines), 
especially in limestone areas 

Sciurus niger 
CPH: open forests, mainly longleaf pine/scrub oak 

Sorex dispar 
· H: high elevation forests with talus or rocky slopes 
Sorex ho i winnemana <= Microsorex) 

HC: montane ec1 uous crests; old fields and 
clearcuts in northeastern Coastal Plain 

Sorex longirostris fisheri . 
C: woodlands and brushy fields, especially 

where damp, in Dismal Swamp vicinity 
Sorex palustris punctulatus 

H: stream banks in montane forests 
Sylvilagus aquaticus 

H: wet woods and floodplains in southern mountains 
Sylvilagus transitionalis 

H: dense cover of montane woods and thickets 

Red \Jol f 

Star-nosed Hole 

Eastern Cougar (Panther, 
Mountain Lion) 

Carolina Northern Flying 
Squirrel 

E 

sc 

E 

E 

Southern Rock Vole sc 

Least \/easel SR 

Southeastern Bat SC 

Gray Bat E 

Eastern Small-footed Bat SC 

Northern Long-eared Bat sc 

Indiana Bat E 

Eastern \Joodrat sc 
(haemitoreia = Southern 
Appalachian \Joodrat; 
magister= Allegheny \Joodrat) 

Eastern \Joodrat T 

Oldfield House SR 

Rafinesque's Big-eared Bat SC 

Virginia Big-eared Bat E 

Fox Squirrel SR* 

Long·tai led Shrew SC 

Southern Pygmy Shrew sc 

Dismal Swamp Southeastern T 
Shrew 

southern \later Shrew sc 

Swamp Rabbit SR* 

New England Cottontail SR* 

9 Re-introduction, at Alligator River N\JR and Great Smoky Mountains NP, NC 

E 

3C 

E 

E 

C2 

C2 

E 

C2 

E 

C2 

C2 

E 

3C 

3C 

T 

C2 

C2 

Rank 
N.C. Global 

51 

54 GS 

SH G4TH 

51 GST1 

S2 GST3 

S2 GS 

S2 G4 

SA G2 

SUB,S1N G3T7 

SUB,S2N G4 

SUB,SZ~ G2 

S2 GS 

51 GST? 

S1 GS 

53 G4 

S1 GST2 

S3 GS 

52 GS 

527 GSTS 

S2 GST1T3 

S1 GST3 

SH GS 

S3 G4 
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To: 

From: 

Date: 

Re: 

MEMORANDUM 

NC Superfund Section Staff 

Stuart F. Parker, Jr. , /fAA 9 ~--r 
Hydrogeologist 
NC Superfund Section 

A!Jril 14, 1994 

Update on Critical Habitats in NC. 

SFP telephoned the Raleigh and Asheville offices of the US 
Fish and Wildlife Service on April 14, 1994, to determine whether 
any additions or deletions have occurred to the 4 critical habitats 
listed in NC since Pat DeRosa's inquiry on May 18, 1989. 

Kate Looney (919-856-4520) and Nora Murdoch (714-665-1195), 
fish and wildlife biologists with the respective offices, reported 
that no changes had been made as of this date. The 4 species, 
Hudsonia montana (mountain golden heather), Hybopsis monacha 
(spotfin chub) , Menidia extensa (waccamaw silverside), and Notropis 
mekistocholas (Cape Fear shiner) , are listed at the same locations 
as in May 1989. See attached material for details. 

Ref. 37 
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TO: 

FROM: 

RE: 

Superfund Branch Staff 

Pat :DeRosa rtj) 
Critical Habitats of Federally Listed Endangered 
Species in North Carolina 

On May 18, 1989,· I spoke by telephone with John r~idell, uS 
Fish and Wildlife Service, Asheville, NC (704) 259-0321 to 
r e q u e s ': an up.:: at c :; !: c Y" i ~ i c a l h a b i t 2 ~ s : n North C c.":::: : :. :; a . ?'. ~ . 
Fridell said th~ Fish and Wildlife Service has been =eorganized 
into a western and ~astern office in North Carolina. ~is office 
now handles only western ::orth Carol ina. He said the=e ~ave been 
no c::anges in the designated critical habitats ice:-.~ified :.n 
western North carolina. 

~ then spoke by telephone with Debby Hignogno, ~S Fish and 
Wildlife Service, Raleigh, NC (919) 856-4520 regarding critical 
habitats :n ·eastern North Carolina. Ms. Hignogno sent the 
attac:.ed maps of the 2 crir.ical habitats· cesigr.ate:! :n east:e=n 
North Carol ina. Please note ·that the ·waccamaw Sil·:ers ide i. s 
liste~ as threatened, not endangered. 

PD/pbjcritical.hab 
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Ref. 38 

Site Name: Spann Properties 
Site Number: Nm 986 180 91__ 

Site Location: Hendersonville, N.C. 
Henderson County 
Latitude: 35 23 06 
Longitude: · 82 30 10.5 

Date: February 18, 1994 

Calculation Results 

Distance from Population Number of Households 
Site Location Per Ring Cumulative Per Ring Cumulative 

0 to 

>1/4 to 

>1/2 to 

>1 to 

>2 to 

>3 to 

Note: 

1/4 mile 35 35 15 15 

1/2 mile 171 206 74 89 

1 mile 1,015 1,221 439 528 

2 

3 

4 

miles 4,730 5,951 2,020 2,548 

miles 4,563 10,514 2,002 4,550 

miles 9,483 19,997 4,156 8,706 

The populations and number of households within 
specified target distance rings were calculated for the 
NC Superfund Section by the NC State Center for 
Geographic Information and Analysis using the 1990 US 
Census data. These values were calculated by surrming 
the population and the number of households data for 
each census block located within each target ring. For 
census blocks lying only partially within the ring, the 
per cent area of the block within the ring was . 
multiplied by the population and household densities of 
the block. 
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Appendix B 

Hazardous Substance Factor Values 
(329 Substances)· 

Hazardous Substance Benchmarks 
(329 ·Substances) · 

Hazardous Substance Benchmarks 
(6 Radionuclides) 
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U. S. DEPARTHEHT OF AGRICULTURE 
Soil Conservation Service 

Hydric codes (HC): 

Vegetation codes (VC): 

Technical Guide 
Section I I -A-.2 
June 1991 

Ref.40 

H-YDRIC SOILS 
Henderson County, North Carolina 

1 .. 

2 • 

3 ,. 

1 • 

2 • 

Hydric soils, only because of saturation for a 
significant period during the growing seas6n; 
Hydric sells that are frequently flooded for long or 
very long periods during the growing season; and 
Hydric soils that are ponded for long or very long 
periods during the growing season. 

Hydric soils that support woody vegetation under 
natural conditions; and 

,Hydric soils that do not support woody vegetation under 
natural conditions. 

IMPORTANT NOTES: (1) Hydric sells In this county cannot be farmed under natural conditions 
without removing woody vegetation or hydrology manipulation. (2) Some map units and included sells 
listed as hydric soils in this county nnay not meet the definition of hydric soils and wetlands because 
the hydrology has been altered through drainage or other manipulations. 

A. Map units that are all hydric soils or have hydric soils as· a major component. 

Hap Unit 
Symbol HC vc Hap Unit Hame 

Ha 1 Hatboro loam 

Ko 1 1 Kinkcra loam 

To 1 Toxaway silt loam 

B. Map units with inclusions of hydric soils or have wet spots. 

Hap Unit Hydric Honnal location 
Symbol Hap Unit Harne Inclusion HC vc Inclusion 

Co Codorus loam Toxaway 1 depress! ana 1 areas 
Hatboro 1 1 depressional areas 

DeA Delanco loam, 0 to Kinkora 1 1 depressional areas 
2 percent slopes 

'0 ,. 

.~J. 
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EHNR - ENVIRONMENTAL MANAGEMENT T15A: 02L .0200 

SECTION .0200 - CLASSIFJCA TJONS AND GROUNDWATER QUALITY STANDARDS 

.0201 GROUNDWATER CLASSIFICATIONS 
The classifications which may be assigned to the groundwaters will be those specified in 

the following series of classifications: 
(1) 

(a) 

(b) 

(c) 
(2) 

(a) 

(b) 

(c) 
(3) 

(a) 

(b) 

(c) 

Class GA groundwaters; usage and occurrence: 
Best Usage. Existing or potential source of drinking water supply for humans. 
Conditions Related to Best Usage. This class is intended for those groundwaters · 
in which chloride concentrations are equal to or less than 250 mg/1, and which are 
considered suitable for drinking in their natural state, but which may require 
treatment to improve qu'ality related to natural conditions. 
Occurrence. In the saturated zone. 

Class GSA groundwaters; usage and occurrence: 
Best Usage. Existing or potential source of water supply for potable mineral 
water and conversion to fresh waters. 
Conditions Related to Best Usage. This class is intended for those groundwaters 
in which the chloride concentrations due to natural conditions is in excess of 250 
mg/1, but which otherwise may be considered suitable for use as potable water 
after treatment to reduce concentrations of naturally occurring substances. 
Occurrence. In the saturated zone. 

Class GC groundwaters: usage and occurrence: 
Best Usage. The best usage of GC groundwaters is as a source of water supply for 
purposes other than drinking, including other domestic uses by humans. 
Condftions Related to Best Usage. This class includes those groundwaters that do 
not meet the quality criteria for GA or GSA groundwaters and for which efforts 
to improve groundwater quality would not be technologically feasible, or not in 
the best interest of the public. Continued consumption of waters of this class by 
humans could result in adverse health affects. 
Occurrence. Groundwaters of this class may be defined by the Commission 
pursuant to Section .0300 of this Subchapter on a case by case basis. 

History Note: Statutory Authority G.S. 143-214.1; 143B-282(2); 
Eff. june 10, 1979; 
Amended Eff. October 1, 1993; August 1, 1989; September 1, 1984; 
December 30, 1983. l:l~f~{>: 

. .!r:~>. 

:'~4+~;_: .0202 GROUNDWATER QUALITY STANDARDS . 
:f

1
.-.;:c:~*i,7' (a) The groundwater _quality standards for the protection of the groundwaters of the state 
. ~·~r are those specified in this Rule. They are the maximum allowable concentrations resulting 
'• .. · p."t.;~i·· 

t
;?,. ·, from any discharge of contaminants to the land or waters of the state, which may be 
{~-~-~Bf.i_{_ :tolerated without creating a threat to human health or which would otherwise render the 
= ~\~;~·.,groundwater unsuitable for its intended best usage. . 
rJ?, ,;i; (b) The groundwater quality standards for contaminants specified in Paragraphs {g) and 
~-~~ ;-... 
i•~J&'r (h) of this Rule shall. be as listed, except that: tlf')· (1) Where the standard for a substance is less than the practical quantitation limit, 

·!t~ ._ '~l~-- . 

/,;, NORTH CAROLINA ADMINISTRATIVE CODE 
.• 'f:·{t· 

10/19/93 Page 19 



·1 
(~ 
I / 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I . I 

j 

I 

EHNR- ENVIRONMENTAL MANAGEMENT TJSA: 

the detection of that substance at or above the practical quantitation limit shall 
constitute a violation of the standard. 

(2} · Where two or more substances exist in combination, the Director shall consider 
the effects of chemical interactions as determined by the Division of 
Epidemiology and may establish maximum concentrations at values less than those 
established in accordance with Paragraphs (c) and (g) of this Rule. In the absence 
of information to the contrary, the carcinogenic risks associated with carcinogens 
present shall be considered additive and the toxic effects associated with 
non-carcinogens present shall also be considered additive. 

(3} Where naturally occurring substances exceed the established standard, the 
standard will be the naturally occurring concentration as determined by the 
Director. 

(c) Except for tracers used in concentrations which have been determined by the Division 
of Epidemiology to be protective of human health, and the use of which has been permitted 
by the Division, substances which are not naturally occurring and for which no standard is 
specified shall not be permitted in detectable concentrations in Class GA or Class GSA 
groundwaters. Any person may petition the Director to establish an interim maximum 
allowable concentration for an unspecified substance, however, the burden of demonstrating 
those concentrations of the substance which correspond to the levels describe~ in Paragraph 
(d) of this Rule rests with the petitioner. The petitioner shall submit relevant toxicological 
and epidemiological data, study results, and calculations necessary to establish a standard 
in accordance with the procedure prescribed in Paragraph (d) of this Rule. Within three 
months after the establishment of an interim maximum allowable concentration for a 
substance by the Dir~ctor, the Director shall initiate action to consider adoption _of a 
standard for that substance. 

(d) Groundwater quality standards for substances in Class GA and Class GSA 
groundwaters are established as the lesser of: 

(1) Systemic threshold concentration calculated as follows: [Reference Dose 
(mg/kg/day} x 70 kg (adult body weight) x Relative Source Contribution (.10 for 
inorganics; .20 for organics}] I [2 liters/day (avg. water consumption)]; 

(2} Concentration which corresponds to an incremental lifetime cancer risk of lxl0-6; 
(3} Taste threshold limit value; 
(4) Odor threshold limit value; 
(5} ·Maximum contaminant level; or 
(6) National secondary drinking water standard. 

(e) The following references, in order of preference, shall be used in establishing 
concentrations of substances which correspond to levels described in Paragraph (d) of this 

/ 

Rule. 
(1) 
(2) 
(3} 
(4} 

Integrated Risk Information System (U.S. EPA). 
Health Advisories (U.S. EPA Office of Drinking Water}. 
Other health risk assessment data published by U.S. EPA. 
Other appropriate, published health risk assessment data, and scientifically valid 
peer-reviewed published toxicological data. 

(f) Groundwater quality stan~ards specified in Paragraphs (g) and (h) of this Rule and 
interim maximum allowable conce'ntrations established pursuant to Par·agJ;"aph (c) of this 
Rule shall be reviewed on a biennial basis. Appropriate modifications to established 
standards will be made in accordance with the procedure prescribedin Paragraph (d) of this 
Rule where modifications are considered appropriate based on data published subsequent 
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to the previous review. 
(g) Class GA Standards. Where not otherwise indicated, the standard refers to the total 

concentration in milligrams per liter of any constituent in a dissolved, . colloidal or 
particulate form which is mobile in groundwater. This does not apply tb sediment or other 
particulate matter whic~ is preserved in a ·groundwater sample as a result of well 
construction or sampling procedures. 

(1) acetone: 0.7 
(2) acrylamide (propenamide): 0.00001 
(3) arsenic: 0.05 
(4) barium: 2.0 
(5) benzene: 0.001 
(6) bromoform (tribromomethane): 0.00019 
(7) ·cadmium: 0.005 
(8) carbofuran: 0.036 
(9) carbon tetrachloride: 0.0003 

(10) chlordane: 2.7 x 10-5 

(11) chloride: 250.0 
(12) chlorobenzene: 0.05 
(13) chloroform (trichloromethane): 0.00019 
(14) 2-chlorophenol: 0.0001 
(15) chromium: 0.05 
(16) cis-1,2-dichloroethene: 0.07 
(17) coliform organisms (total): 1 per 100 milliliters 
(18) color: 15 color units 
(19) copper: 1.0 
(20) cyanide: 0.154 
(21) 2, 4-:D.(2,4-dichlorophenoxy acetic acid): 0.07 
(22) 1, 2-dibromo-3-chloropropane: 2. 5 x 10-5) 
(23) dichlorodifluoromethane (Freon-12; Halon): 1.4 
(24) 1,1 dichloroethane: 0. 7 
(25) 1,2-dichloroethane (ethylene dichloride): 0.00038 
(26) 1, 1-dichloroethylene (vinylidene chloride): 0.007 
(27) 1 ,2-dichloropropane: 0.00056 
(28) di-n-butyl (or dibutyl) phthalate (DBP): 0.7 
(29) diethylphthalate (DEP): 5.0 
(30) di(2-ethylhexyl) phthalate (DEHP): 0.003 
(31) p-dioxane (1,4-diethylene dioxide): 0.007 
(32) . dioxin: 2.2 x 10-10 
(33) dissolved solids (total}: 500 
(34) endrin: 0.002 ·. 
(35) epichlorohydrin {1-chloro-2,3-epoxypropane): 0.00354 
(36) ethylbenzene:· 0.029 
(37) ethylene dibromid~ (EDB; 1,2-dibromoethane): 4.0 x 10-7 

(38) ethylene glycol: 7.0 
(39) fluoride: 2.0 
(40) foaming agents: 0.5 
(41) gross alpha (adjusted)particle activity (excluding radium-226 and uranium): 15 

pCi/1 
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EHNR- ENVIRONMENTAL MANAGEA1ENT 

(42) heptachlor: 8.0 x 10-6 

(43) heptachlor epm~ide: 4.0 x 10-6 

(44) heptane: 2.1 
(45) he~achlorobenzene (perchlorobenzene): 0.00002 
(46) n-hexane: 0.42 
(47) iron: 0.3 
(48) lead: 0.015 
(49) lindane: 2.0 x 10-4 

(50) manganese: 0.05 
(51) mercury: 0.0011 
(52) metadichlorobenzene (1 ,3-dichlorobenzene): 0.62 
(53) methoxychlor: 0.035 
(54) methylene chloride (dichloromethane): 0.005 
(55) methyl ethyl ketone (MEK; 2-butanone): 0.17 
(56) methyl tert-butyl ether (MTBE): 0.2 
{57) nickel: 0.1 
(58) nitrate: {as N) 10.0 
(59) nitrite: (as N) 1.0 
(60) orthodichlorobenzene (1,2-dichlorobenzene): 0.62 
(61) oxamyl: 0.175 
(62) paradichlorobenzene ( 1 ,4-dichlorobenzene): 0.075 
(63) pentachlorophenol: 0.0003 
(64) pH: 6.5 - 8.5 
(65) radium-226.., and radium-228 (combined): 5 pCi/1 
(66) selenium: 0.05 
(67) silver: 0.018 
(68) · styrene (ethenylbenzene): 0.1 
(69) sulfate: 250.0 
(70) tetrachloroethylene (perchloroethylene; PCE): 0.0007 
{71) toluene (methylbenzene): 1.0 
(72) toxaphene: 3.1 x 10-5 

(73) 2, 4, 5,-TP (Silvex): 0.05 
(74) trans-1,2-dichloroethene: 0.07 
(75) 1,1, !-trichloroethane (methyl chloroform): 0.2 
(76) trichloroethylene (TCE): 0.0028 
(77) trichlorofluoromethane: 2.1 
(78) vinyl chloride (chloroethylene): 1.5 x 10-S 
{79) xylenes (o-, m-, and p-): 0.53 
(80) zinc: 2.1 
(h) Class GSA Standards. The standards for this class shall be the same as those for 

Class GA except as follows: 
( 1) chloride: allowable increase not to exceed 100 percent of the natural quality 

concentration. 
(2) total dissolved solids: 1000 mg/1. 

(i) Class GC Waters. 

·,. 

(1) The concentrations of substances which, at the time of classification exceed t~e 
standards applicable to Class GA or GSA groundwaters shall not be caused to .ii"i. 

increase, nor shall the concentrations of other substances be caused to exceed the }'!· 
.··~.;.,~~~ 

.\r: •• 

;;r 
l·."· 
r~.:-

fj; 
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Ref. 42 

:MEMO 

TO: Superfund Section Staff 

FROM: Jeanette Stanley , ./ 
Bnvironmental Che:nist ; . /: 
NC Superfund Sectlon L/ 

1 January 10, 1994 ./ DATE: 

SUBJECT: Update on Status of Well Head Protection Programs in N.C. 

I spoke with Carl Bailey, Groundwater Planning Branch Section Chief at (919) 733-3221. I 
asked him about Well Head Protection Areas (WHPAs) in North Carolina. Mr. Bailey said that 
Vlally Venrick, Public Water Supply Section Chief, would be the most knowledgeable person 
on this subject. 

I called Mr. Venrick at (919) 715-3232. He said that North Carolina has extended an invitation 
to communities to esta~lish WHPAs, but none have been established. The cost to the 
community of establishing a WHPA exceeds the savings realized from waivers for certain 
analytical requirements. He does not anticipate that any WHPAs will be established prior to 
1996. 

Mr. Venrick said that there are m1mmum allowable distances between wells and certain 
structures (e.g. 100 feet between septic tanks and wells), but distances are arbitrary and 
vary depending on the structure. 

·-.. ~· 
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Ref. 43 
To determine if flood insurance Is available in this community, 
contact your insurance agent, or call tl.e National Flood Insurance 
Program at (800~ 638-6620. 

APPROXIMATE SCALE 
1000 0 1000 FEET 

r==c= E3 E"3 I 

- NATIONAL FLOOD INSURANCE PROGRAM l 

FIRM 
FLOOD INSURANCE RATE MAP 

HENDERSON COUNTY, 
NORTH CAROLINA 
(UNINCORPORATED AREAS) 

PANEL 85 OF 150 
!SEE MAP INDEX FOR PANELS NOT PRINTED) 

COMMUNITY ~PANEL NUMBER 
.. : 37.0.125 0085 B 

EFFECTIVE DATE: 
MARCH 1. 1982 

Federal Emergency Management Agency 
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500-Year Flood Boundary-----

100-Year Flood Boundary-----

lone Designations* 

100-Year Flood Boundary......:. __ _ 

500-Year Flood Boundary-----

Base Flood Elevation Line 
With Elevation In Feet** 

----513-......;..._...; 
.. 

. ;•' 

Base Flood Elevation in Feet 
Where Uniform Within·Zone** 

(EL 987) 

Elevation Reference Mark RM7x 

Zone D Boundary·-------

River Mile •M1.5 

· **Referenced to the National Geodetic Vertical Datum of 1929 

*EXPLANATION OF ZONE DESIGNATIONS 

ZONE 

A 

AO 

AH 

A1·A30 

A99 

B 

c 
D 

v 

V1-V30 

EXPLANATION 

Areas of 1 00-year flood; base flood elevations and 
flood hazard factors not determined. 

Areas of 1 00-year shallow flooding where depths 
are between one {1) and three {3) feet; average depths 
of inundation are shown, but no flood hazard factors 
are determined. 

Areas of 100-year shallow flooding where depths 
are between one {1) and three {3) feet; base flood 
elevations are shown, but no flood hazard factors 
are determined. 

Areas of 1 00-year flood; base flood elevations and 
flood hazard factors determined. 

Areas of 1 00-year flood to be protected by flood 
protection system under construction; base flood 
elevations and flood hazard factors not determined. 

Areas between limits of the 1 00-year flood and 5 00· 
year flood; or certain a;eas subject to 1 00-year flood· 
ing with average depths less than one {1) foot or where 
the contributing drainage area is less than one square 
mile; or areas protected by levees from the base flood. 
{Medium shading) 

Areas of mini,;, a! flooding. {No shading) 

Areas of ondetermined, but possible, flood hazards. 

Areas of 1 00-year coastal flood with velocity {wave 
action); base flood elevations and flood hazard factors 
not determined. 

Areas of 1 00-year coastal flood with velocity {wave 
action); base flood elevations and flood hazard factors 
determined. 

NOTES TO USER 

~Certain areas not in the special flood hazard areas {zones A and V) 
:may be protected by flood control structures. 

:This map is for flood Insurance purposes only; it does not neces
: sarily· show all areas subject to flooding in the community or 
:all planimetric features outside special flood hazard areas. 

· For adjoining map panels, see separately printed Index To Map 

' Panels. 

INITIAL IDENTIFICATION: 
JANUARY 10. 1975 

FLOOD 1-jAZARD BOUNDARY MAP REVISIONS; 
JULY 29 1977 
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Element 

Aluminum 
Antimony 

I 
Arsenic 
Bar 1 urn 
Beryllium 

I 
Boron 
Bromine 
Cadmium 
Ccrlum 

I 
Cr slum 

Chlorine 
Chromium 

I 
Cohn 1 t 
Copper 
Fluorine 

I 
Gallium 
Cermnnlum 
Gold 
Iodine 

1-
Lanthanum 

I 
REFERENCES: 
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~~f~~~fQ~JENT Of_~~~~RA~~2!l.S 

_fo•m~!;!!.l_!!!!_~g~ ~~.£!:!!g!: ~£~~!.!.~!.!.&.!:.__ Av~g.!: 
__ {Errn) _l~12!~L .!:;!!~~.!: _ ___{E£.!.1!L_ _i.er~L 

10,000-300,000 71,000 ~ 2-200 lQ_ 
0. 6-10 LILhlum 5-200 20 
0. 1-'·0 5 Magnesium 600-6,000 5,000 
100-3 500 .!!.lQ_ Hangnnese 100-t.,OOO 600 
0.1-t.O 6 Hercury 0.01-0.8 .11 

. 2-130 10 Molybdenum 0.2-5 2 
1-10 5 til eke l 5-1,000 t.O 
0. Ol-7 .06 Radium 8 X 10· 5 

30-50 Rubidium 20-600 10 
0.3-25 6 Scandium 10-25 

20-900 100 Selenium 0.1-2 . 3 
5-3,000 100 s il vc r 0.01-5 .05 
1-L.O 8 Strontium 50-1,000 200 
2-100 30 Thorium O.l-12 
10-4,000 200 Tin 2-200 10 

o.t.-3oo 30 Tungsten 1 
1-50 Urnniurn 0.9-9 1 

1 Vanndium 20-500 100 
0. 1·1,0 5 Yttrium 10·500 50 
1-5,000 30 Zlnc 10-300 so 

Zlt·conbun 60-2,000 300 

• US EPA Office of Solid w.~ste and Emergency Response; IIAZARDOUS WASTE LA, NO 
TREATIIENT, S\.J- 87'• (April, 1983) Page 2 73. Tah 1 r. 6 ·'·6. 

• USEPA Hazardous \.laste Engineering Research Laboratory; RECLAHATION i\110 
REDEVELOPHEIIT OF COtlTAHillATE!l LAND, Volt~~nc I, EPA/600j2-B6j066 (August, 1986) 
Pages 172 and 173, Table B-16. 

• TilE FATE OF IIAZAR!lOlJS HATF:RIP.l. HI SOIL; Jnmcs Orngun, HAZARDOUS MATERIALS 
CONTROL, Vol. I tlo. 2 (Harc:h·Aprll, 190R). 
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To: 
From: 
Date: 
Re: 

File 
Stuart F. Parker, 
July 13, 1994 
Site Inspection: 
Spann Property 
NCD 986 180 917 
Geochemical Atlas 

Ref. 45 

Jr. I Hydrogeologist p err 

Interpretation 

SFP reviewed NC Geological Survey Bulletin 93, Geochemical 
Atlas of North Carolina, which summarizes metals analyses for 
stream sediments in several counties throughout the State. 
Although the atlas database does not include Henderson County, it 
does cover adjacent Buncombe and McDowell Counties, which are 
geologically similar to Henderson Co. 

The data indicate that the majority of samples taken in 
McDowall Co. and Buncombe Co. had barium concentrations in excess 
of 102 ppm (equivalent mgjkg). Most samples ranged from 10-12 ppm 
lead, but. samples within the range 13-2597 ppm lead were not 
uncommon. The majority of sediment samples in the 2 counties 
contained zinc in the range 32-774 ppm. Occurrence of high barium 
and zinc concentrations were most common in the western Piedmont 
and mountain counties. These concentrations are consistant with SI 
sediment maxima of .. 70 mgjkg barium, 20 mgjkg lead, and 53 mgjkg 
zinc, respectively. 



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

A GEOCHEMICAL ATL-As· 
OF 

NORTH CAROLINA 

NORTH CAROLINA GEOLOGICAL SURVEY 

N.C. DEPARTMENT OF ENVIRONMENT~ HEALTH 

AND NATURAL RESOURCES Ll BRA RY 
OCT 21 1993 

H C OEPT OF ENVIRONM£~~ HL41.fH 
& NATURAL R£SOUR~S 



-------------------
A GEOCHEMICAL ATLAS 

OF 
NORTH CAROLINA 

by 

Jeffrey C. Reid 

NORTH CAROLINA GEOLOGICAL SURVEY 

STATE OF NORTH. CAROLINA 

JAMES B. HUNT, JR., GOVERNOR 

BULLETIN 93 

RALEIGH 

MAY 1991 

(REVISED 1993) 

LIBRARY 
OCT 21 1993 

II c O£PT OF ENVIRON14EJIT,.HEAl.TH 
l NARJRAL R£SOUS1.u 

.DEPARTMENT OF ENVIRONMENT, 
HEALTH AND NATURAL RESOURCES 

JONATHAN B. HOWES, SECRETARY 



- - - -
A GEOCHEMICAL ATLAS 

OF 
NORTH CAROLINA 

by 

Jcrrrcy C. ncid 

AnSTnAt.i' 

This geochemical atlas of North Carolina 
prcsenu stream sediment data :~:nd field 
measurements of pH and conductivity obtained by 
the U.S. Depa.nmentorEnergy'sNational Uranium 
Resource Evaluation (NURE)program. The[onnat 
is similar to a companion atlas which presents 
1\'URE groundwater and stream wlter data [or 
Nonh Carolina (Reid, 1993). Samples were 
collected and analyzed during the period 1975· 
1979. lle[ore termination of the NURE program, 
sampling of the entire state (48,666 square miles of 
l:md area) was con1pletecf at a reconnaissance scale. 
Sample density averages one sample per7 .2 squnre 
miles of land area. 

The database consistsoi 6,7 44 stream sediment 
sampling sites, along with latitude-longitude 
coordinates of the sampling sites. Samples were 
analyzed by neutron activation analyses (or: 
uranium (U), thorium (Th), hafnium (HI), cerium 
(Ce), iron (Fe), manganese (Mri), sodium (Na), 
scandium (Sc), titanium (Ti), vanadium (V), 
aluminum (AI), dysprosium (Dy), europium (Eu), 
lanthanum (La), sam:uium (Sm), ytterbium (Yb), 
nnd lutetium (Lu) in stream sediments. 
Supplemental analyses by other techniques were 
rcpo"ed for extractable U, silver (Ag), arsenic 
(As), barium (lla), beryllium (Be), calcium (Ca), 
cobalt (Co),chromium (Cr), copper(Cu), potassium 
(K), lithium (Li), mognesium (Mg), molybdenum 
(Mo), niobium (Nb), nickel (Ni), phosphorous (P), 
lead (Pb), selenium (Se), tin (Sn), strontium (Sr), 
tungsten (W), yttrium (Y), and zinc (Zn) for4,619 
stream sediment samples. Field measurements of 
pH and conductivity are included. A total of 336 
samples analyzed had detectable gold (Au). Reid 
and Carpenter (1993a,b) list analyses for all 
variables which exceed the 90th percentile; pH and 
conductivity values below the lOth percentile are 
also listed. 

Maps showing the concentration of these 
elementS are presented at a scale of 1:1,584,000. A 
geologic overlay is presented which very closely 
approximates this 5tale (2S miles • I inch). This 
overlay is taken from the scale of the Geologic 
Highway Map of the Mid· Atlantic States (Bennison, 
1989). • 

The maps define regional geochemical pattei-ns 
which. broadly delineate areas whhin the state 
where element concentrations are, on average. 
higher or lower than other artas. Such infonnation 
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allows, for t:\ample, assessment of individual 
counties for baseline geochemical evotlu;uion~. 
environmental :tS!'essments, ngriculturai :t.nd 
epidemiological studies. The maps hav<: limited 
applicability for detailed, or site·!i:pccific studies. 
However, concentrations of variables which equal 
or exceed the 90th percentile (sec Reid and 
Carrenter. 1993a,b) can be u5cd for more detailed 
compil:uion. · 

The !'{{;RE data arc applicable to mineral 
explorntion, agriculture, waste dispo5:tl siting issues, 
health, and environmental studies. Applications in 
st:ste government include resource surveys toassi!lt 
mineral exploration by identirying geochemical 
anomalies and areas of potential mineralization. 
Agricuhurc seeks to identify areas with favorable 
(or un[avorablc) conditions for plant growth, 
disease, ::.nd crop productivity. Trace elements 
such as co bolt, copper, chromium, iron, manganese, 
zinc, and molybdenum must be present within 
narrow ranges in soils for optimum p!J.nt growth 
and productivily. Trace elements as a contributing 
factor to disease are of concern ro hc:~.hh 
professionals. Industry can use pi I andconductiviry 
data for water samples co sire facilities which 

. require specific w:ucr qua!ity. 

PLATES 

I. Nonh C:uolina countieS 
2. NURE stream sediment sample locations 
3. Li (Lithium) 
4. Na (Sodium) 
5. K (Potassium) 
6. Co (Copper) 
7. Ag (Silver) 
8. Au (Gold) 
9. Be (lleryllium) 
10. Mg(Mognesium) 
II. Ca (Calcium) 
12. Sr (Strontium) 
13. lla (B:uium) 
14. Zri (Zinc) 
IS. AI (Aluminum) 
16. Sc (Scandium) 
17. Y (Yttrium) 
18. La (Lanthanum) 
19. Sn ('lin) 
20. Pb (Lend) 
21. Ti (1itani~m) 
22. HF (Hafnium) 
23. P (Phosphorous) 
24. As (Arsenic) 
25. V (Vanndiu;,) 
26. Nb (Niobium) 
27. Se (Selenium) 
28. Cr (Chromium) 
29. Mo(Molybdcnum) 
30. W (Tungsten) 
31. Mn (Manganese) 

11LATES (continued) 

32. Fe (Iron) 
33. Co (Cobalt) 
J.l. Ni (Nickel) 
JS. Ce (Cerium) 
36. Sm (Samarium) 
37. Eu (Europium) 
38. Dy (Dysprosium) 
39. Yb (Ytterbium) 
-10. Lu (Lutetium) 
41. Th (Thorium) 
42. U (Uranium) 
43. UX (extractable uranium) 
44.pH 
45. Conductivity 

INTRODUCriON 

This geochemical atlas of North Carolina 
presents stream sediment data obtained by the U.S. 
Department or Energy's National Ur:tnium 
Resource: Evaluation (NURE)progrnm. The ronnat 
or pre!i.c:ntation is similar to n con1panio11 oulas 
which presents NURE groundwater and strcan1 
water data for North Carolina (Reid, 1993). 

The database consists or 6. 7 44 stieam sediment 
sample sites along with their latitude-longitude 
coordinates. Neutron activarion analyses were 
provided for the elements U, Th, Hf, Ce, Fe, Mn, 
Na, Sc, Ti, V, AI, Dy, Eu, La, Sm, Yb, and Lu in 
stream sediments. Supplemental analyses by other 
techniques including U (extr.tctable), Ag, As, lla, 
Be, Ca, Co, Cr, Cu, K, Li, Mg. Mo, Nb, Ni, P, Pb, 
Se, Sn, Sr, W, Y, and Zn were analyzed on 4,619 
sediment samples. A total or336 samples analyzed 
had rcpomble gold. Analyses for silver, arsenic, 
beryllium, and molybdenum should be used with 
caution becam:;e of reponed data quality (rerer to 
comments by Koch, 1988). 

Maps showing the concenuations or these 
elements ttre presented nt a scale of I: 1,584,000. 
This very closely approxim31cs the scale or the 
Geologic Highway Map of the Mid-Atlantic States 
(llennison, 1989). An overlay derived from 
Bennison permits the reader to compare regional 
geology with regionol geochemistry. Further 
geological detail is provided by the current stntc 
geologic map (North Carolina Geological Survey, 
1985) and the generalized geologie mnp of North 
Carolina(Nonh Carolina Geological SUivey,l991). 
Reid and Carpenter (1993a) list analyses for all 
variables which exceed the 90th percentile. For pH 
and conductivity, values below the lOth percentile 
ore also listed. Reid ond Cnrpentcr(l993b) present 
similar data for NURE groundwater and limited 
stream warer data for Nonh C:t.""Olina. The scale of· 
presentation, and adopted class intervals, define 
regional geochemical patterns which broadly 
delineate areas within the state where element 
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conccntr:lti~o.)ns ;m~. on 3\'Cr<lgc:, higher O( lmt·c:r 
than other areas. 11u: :ttl:!.S m:tp~ ;~.re bdicvcd to 
ponr.1}' region:\1 conc(ntr:uions or chemical 
clement!:., and in the t::UC!l or pH ;,nd conductivity. 
to rcncct shallow aquircrs ::1.nd str~IOl conditions. 

NATURE OF TilE :\'URI:: PROGRA~Il:'-1 
NORTII CAROLINA 

nctween 1973 and 1979, DOE conducted the 
NURE progr.un in all or the United States except 
l-lawaii. The purpose was to evahmtc ur::~.nium 
resources and to locate places favorable ror uranium 
exploration. Stream sediment, groundwater, and 
surface water were samples in the 
Hydrogeochemical nnd Stream Sediment 
Reconnaissance (HSSR) phase of the program. 
About twoplhirdsofthc United States was sampled, 
and all of North Carolina, before the program was 
tem1inated. Four national laboratories conducted 
1heHSSR prognm. The Savannah River Laboratory 
al Aiken, Sooth Carlllin:t, conducted the Nonh 
Carolina Progr:tm. Snrgcnl and others (1982) rcpon 
the North Carolina results in a publication that 
consists of a brieftcxt and microfiche lisring of the 
field and analytical data. These data are also 
available on m.1gnttic t3pe ror CCimputerprocessing. 
The data were originally organized in I• by 2• 
quadrangles of the U.S. National Map Series. 
Sargent and others (1982) list the quadrangle names 
and the origin:~ol repon numbers. 

OATAilASE 

Sampling of the State's 48,688 square miles of 
land area was completed and stream sediments at 
6,744 sample sites were analyzed before the NURE 
program was terminaied. Sample density owe rages 
one sample per 7.2 square miles or land :~.rca. The 
database for the repon contains about 206,000 
stream-sediment analyses. Sampling was done by 
established geochemical exploration procedures 
as explained in stand:u-d texts (Rose and others, 
1979), and by Sargent and others (1982), The 
Savannah River Laboratory prepared the samples 
and analyzed the original group of clements by 
autom.1ted neutron activarion analyses. Contractors 
an:tlyzcd the supplement:tl elementS by atomic 
absorption and other methods (Sargent and others,. 
1982). Samples in which gold was detected by 
neutron activation analysis are reponed by Fay and 
Cook (1982). 

Sargent and others (1982) explained some 
limitations of the data. The survey objectives 
dictated broad coverage of a large area and 
determination of a large number or variables on 
each sample. Although rigorous sampling and 
analytical procedures were employed, the scale of 
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the pnljC'CI, the divcn;.e Oalurc or personnel :md 
an:aJytitaJ prOCedures :md the lenglh 0£ tii11C (Wl."r 
''hi<.·h these nc1ivitic:s wereconductcd,all comhinc 
10 introduce v:uiations within the d:tt:lb:tsc th:H ;u 
times can inhibit dirccr comp:uisons. A m:tjor 
limit:uion is that l:u-ge arras of the stau: are not 
included in the supplemental analyses. 

Ani1lvricn! procedures 

Sampling and analytical procedures were 
described by Sargent nnd others (1982) anti 
summarized here. Conductivity and pH were 
measured at the sampling sites. The an:.lyses for u. 
Th, Hf, Cc, Fe, Mn, Na, Sc, Ti, V, AI, Dy, Eu, La, · 
Sm, Yb, Lu, llr, Cl, and F were perfonncd by 
automated neutron activation analysis (NAA). A 
minimum of five sediment subsamples were 
com posited from each stream site. Approximately 
400 grams or sediment passing a 420 micromcler 
screen (U.S. standard 40 mesh) were collected at 
each sampling site. Sediment samples were dried 
at 105·C., sieved to <149~tm (100 mesh), blended, 
coned. and quanercd. One and one-hal( gram 
aliquots or the <149Jlm material were pa.cl.:ed into 
ultrapure polyethylene capsules for analyses. The 
encapsulated somples, in batches of 25, including 
one standard, and one blank. were loaded into the 
NAA pneumalic system. Transport into the , 
irradiation assembly and counting stations and the 
collection and processing of d:tta were computer. 
controlled (Sttrgent and others, 19h). 

Uranium was detennined by counting neutrons 
emitted by induced fission products of •»U in the 
sample. Other. elements were determined by 
eomputerreducrion or gamma-ray spectra collected 
at intervals from I rew sUonds 10 about }Q days 
afier irradiation. 

Stream sediments were analyzed for 
supplemental analyses by a subcontractor. Methods 
for sample dissolution and an~lysis are given by 
Sargent and others ( 1982). A standard and a blank 
were analyzed with each group of 40 samples. 
Exa-actable uranium was determined after a 30e 
minute leach using hot. (lSD-C.) 4:1 nitric and 
perchloric acids. 

The atlas maps werecomputerpgenerated at the 
state's geographic infonnation system (Center for 
Geographic Information and Analysis [CGIA]). 
The Division of Statistics and InfOnmuion Services 
provided input files for CGIA using SAS sort ware. 
At CGIA the data were procc.<Sed on a Sun 
Microsystcms SPARC station I using ESRl's 
(Environmental Systems Research lnstiwte, Inc.) 
ARC/INFO GIS software. Comera·rendy maps 
were plotted using a Calcomp 1077 pen plotter. 
CGIA and the Division of Statistics and Information 
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acquisitions ocr.ur or routes are selected. Such d3ta 
alsoalen pl:umers or potential mincra!iz..1tion which 
m3y alter route selection. 

Conduqjvjty 

Conductivity, in combination with pi{, is useful 
in evalu:uion of water quality. High water 
conductivity appears concentrated in the nonhem 
Piedmont. Water in such regions indicates ''h:ard 
water" which may require additional trearment for 
use. Plate 45 shows thedisaibution a( conductivity 
in the State. "Holes .. in the data di!>playedon these 
plates are due to the absence of sampling in the 
majormettopolitan areas. The highest conductivity 
values statewide correspond to the State's most 
industrialized and most populated areas. Overall 
these data show likely man·induced pollutants to 
the environment through corK:entrated devdopment 
and industrialization . 

___ J{ea.vilyfcnilizedagriculturalmasarcrenectcd 
by the phosphorous and potassium atlas maps. 
Reg,icn1tl contribution to nutrient-loading to 
drainages mny be identified. Such information 
may help water qualhy management. 

Industry can use water pH and conductivity to 
help site plants which requirespecilic waterquality. 
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GEOLOGICAL SURVEY SECTION 

Tho Ceolozical Survey Section. caaminc.s, SW'YC)'S. and 
maps the acoloa, mineral runun:es, and topography or lhe 
stllll 10 encounz& the wise conservation IJ'Id USC of these 
reJOurcc.s by indusuy, eomrt'IUCC, •crieuhurc, and govemmcnt 
1ccrKics forth& Jenera! welfare o(lhe citizens of North Caro
lina. 
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The letlioncnn~lucu buie and applied rescan;h rrnjt'cu in 
environmt:tual scolofY, n1ineraJ resource eJploraJion and 
syt~cmatic zcolosic '"'I'Pinc. Services include i<kntifyinaror;k 
and minen.l san1ptea submill«< by citiuns and providi111 cun• 
suhin& u.rvicuand specially prepared reportS to •z~ncics th~t 
need cc.oloaic•l in(om1ation. 

The c~otocic.d Sutvey Section publish~s Bull<tins, Eco· 
nomic Papcn,lnfonn~tion Circulli"S, Educational Series, Ceo. 
locic l•·hps, and Specisl Publication.•. For a list or publi.:ations 
or more. itUormation about the section contacl the Ccolo&iul 
Survey Section. Divisionofl-lnd Resourcu, 11 P.O. Doli 17687. 
Ralciah, North Carolina17611·76!7 or call (919) 733-2.111. 

Jeffrey C. Reid 
Chief G tologist 

Table I - Stttam ~imcnt gcodlemic:aJ data Cot l'l0r1h 
CMOiina. Table shows chemical element, atomic number. 
periodic chart column. number of samples represented, mean, 
st.,ndatd deviation (Std. Oev.), andcrust.'ll abundancc(Cru.'ltal 
Abund.). 
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84 

Ba 

SPANN PROPERTY 
NCD 986 180 917 

(Barium) 
Total Number of 'samples: 3 3 6 1 

S c a I e 1 : 1 1 5 8 4 1 0 0 0 

I I I 
0 5 I G 25 50 m i I as 

83 

Symbol 

0 

* 

• 

82 

•. 

,_ .. 
~~ 

r..-

PPM Percent of data 

2.5- 8 19.5 

10- 28 50.1 

30 - 100 74.6 

. 102- 5,603 100 

80 79 

. . 
o •o 

*. 
o. 0 

0 0. 0 0 
0 

78 

d 0 .o • 
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SPANN PROPERTY 

I 
NCD 986 180 917 

'I Pb (Lead) . Symbol PPM Percent of data 

I 
T o t a I Number 0 f S~mples: 4 5 9 6 

0 5 56.8 
S c a I e I : I I 5 8 4 I 0 0 p 

I I ·-I I I * 10 - 12 80.4 
0 . 5 I 0 25 50 m i I • s 

• 13 - 21597 100 

83 82 /~ 80 79 78 



I 

I 
I 

36 

~I 

~I 
:.. 

:I , 

~I 
.. 
;I 

35 
.:. 
tl" 

;I 
... 
·" 

J ... 

I 
l T o t a I 

~ 

I , I 
0 

t 
~ 

.J 
84 

J _;. 

i 
if;' 

Zn 
Humber 

SPANN PROPERTY 
NCD 986 180 917 

(Zinc) 
0 Samples: 4 6 1 0 

S c a I e 1:1,584,000 

I I I I 
5 1 0 25 - 50 ml les 

83 

... 

PPM Percent of data 

2.5- 9 19.8 

0 10 - 19 48.6 

* 20 - 31 74.0 

• 32- 774 ·100 

82 80 79 78 
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To: 
From: 
Date: 
Re: 

MEMORANDUM 

File 
Stuart F. Parker, Jr., Hydrogeologist 
August 18, 1994 
Site Inspection: 
Spann Property 
NCD 986 180 917 

/P~r( 

Proximity of Day Care Facilities to Site 

SFP reviewed NC Division of Facihty Services, Child Day Care Section's 1992 database to 
identify day care homes and centers locatJd within 4 miles of the Spann Property. SFP checked 
listed addresses of the facilities and compked street locations to locations on topographic maps 
using a street map of Hendersonville and Henderson County. 

Based on the available data, approLmately 15 day care facili~ies operate within a 4-mile 
radius of the site. Of these, the closest 3 dre located on Dolger Drive, Naples, on Park Street in 
Mountain Home, and on Sam Duncan Road 1 in Fletcher. None of the 3 facilities are located within 
0.25 mi. of the site. 

Ref. 46 
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CHILD. DAY CARE SECTION . ~ 

lr 
' COUIITYo 

' 
ID/ 

ABBREV 

45 HEIIDERSON 

OPERATION NAME/. 
OPERATOR IIAME 

MONTHLY ALPHA5ETIC LISTING AS OF 1992-09-30 
FACILITIES 

MAILING ADDR.ESS( 
lOCATION AD!l!l!'S~_ 

CITY ST ZIP/ 
PHONE 

REUEW 
POCNO 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

0.,.1m5~7~ 
• 

o:--lm5~5~ 

1 • 

4555053 
LICAC 

4555075 
LIC A L 

4555015 
C'-11. L IC.•A C 

• 4555004 
3. T LIC AA c 

0 '-" ~WX5~ 
~-.rm5X5~ 

o'1T ~mo~2 

v--~ 4555036 

3-~ 
4555057 
LIC A C 

4555030 I)MI LIC AA C 

">3.l-_~~g5~!6 c 

0 .... m5x4~ 

4555076 O'ft LIC A -C 
~.i 

. ~-4559000 
0"'1 ·GSllO C • 

ft55504Z 
LlC A C 

45550H 
LIC A C 

11 .. ?"" <o555061 

4555071 
l)..fii'" LIC A C 

t,.,, m5n 
<\ 

<o555025 
LIC A C 

AARON'S SCHOOL FOR LITTLE FOLKS 
AARON ENTERPRISES, INC. 

. ATKINSON ELEMENTARY PSPM 
HENDERSON COUNTY BOARD OF EDUCATION 

BALFOUR ELEMEIITARY PSAM/ PSPM 
HENDERSON COUNTY BOARD OF EDUCATION 

BECKY mTT DAY CARE 
HITT, BECKY 

BLUE RIDGE COMMUNITY COLLEGE CENTER 
BLUE RIDGE COP«1. COLLEGE 

CALVARY EPISCOPAL HEAD START 
WESTERN CAROLUIA COMMUNITY ACTION 

DAliA PSAM-PSPM 
HENDERSON COUNTY BOARD 

EAST FLAT ROCK PSPM 
HENDERSON COUIITY BOARD 

OF .EDUCATION 
.1\l 

0 F EDUCA TI Oil 

EDIIEYVILLE ELEMEtiTARY PSPM 
HENDERSOII COUNTY BOARD OF EDUCATION 

ETO~IAH ELEMEPITARY PSAM- PSPM 
HENDERSON COUNTY BOARD OF EDUCATION 

HE~m~~l~~~-m~D OF EDUCATION 

FLETCHER PSAM-PSPM 
HENDERSON COUNTY BOARD OF EDUCATION 

FOSTER CIRCLE HEAD START 
WESTERN .CAROL IliA COMMUNITY ACTION, INC. 

HELPING HAND DEVELOPMENTAL CEtiTER 
HELPIIIG HAND DEVELOPMENTAL CENTER 

HERITAGE HALL SCHOOL 
HERITAGE HALL SCHOOL, INC. 

HILLANDALE PSAM 
HEIIDERSON COUIITY SCHOOLS 

HIS KIDS CHILD DEVELOPMENT CEIITER 
EAST FLAT P.OCK FIRST BAPTIST CHURCH 

HOME GROWl CHILDREN 
CAIINON, SHEILA 

IMPIACULATA PRESCHOOl AND DAY CARE CEIITER 
IPI~IACULATA SCHOOL 

IMMACULATA SCHOOl 
Io~I1ACULATA SCHOOL 

JOAII'S DAY CARE CENTER 
BULLPIAII, JOAII 

KID'S CLUB 
PIIIIKEMA, CH~RLES AIID BETTY 

LAPETITE ACADEMY 
CEIICOR, INC. 

4555020 LIIICOUI CIRCLE HEAD START 
LIC AA C fiESTERN CAROLINA COMMUNITY ACTION 

O'I'JI m5~5b 
ot.of mno~ 

" C"1t m5X5~ 

b .. .,~W~4~ 
(f'tT 4555079 

'!I LIC AA C 

LITTLE RED SCHOOL OF HENDERSONVIllE 
LITTLE·RED SCHOOL OF HENDERSONVILLE, INC. 

LOVING HANDS CHILD CARE 
ETOWAH UIIITED METHODIST C 

MILLS RIVER PSPM 
HENDERSOII COUNTY BOARD OF EDUCATION 

NEH DAY PRESCiiOOl 
IIEfl DAY PRESCHOOL, INC. 

PAULA KIIIG'S DAY CARE 
PAULA, KING 

1:> 3(\ m5X 4~ 
4559001 

# 't _GS!lO C 

SEVEN SEAS CHILD CARE CENTER 
GUESS, PHYLLIS 

ST JAMES SCH LITTLE FOLKS 
ST JAMES EPISCOPAL CHURCH 

I 
I 

I 

t<?, ~ 4555003 
\ LIC AA C 

ST. JOHN IN THE HILDERNESS HEAD START 
HESTERtl CAROLIIIA COMMUNITY ACTIO~! 

4555074 TELAMON CORPORATION HEAD START 
LIC AA C TELAMON CORPORATION 

-... Ll 4555039 TRINITY PRESBYTERIAN HEAD START 
" \ ':LIC AA C WESTERN _CAROL INA COMI1UNITY ACTION 

' 
' 

OPERATION ~lAME/ 
OPERATOR IIMIE 

fiiLllAMS STREET HEAD START 
~:EST CAROLIIIA COMM". · ACTIOII 

!(; 

.... 

911 TEBEAU STREET 

P.O. BOX 1700 
OLD KANUGA ROAD 

P.O. BOX 1700 
HI~Y. 25 ' 

34 MApON DR. 

RT. 2 BOX 133 A 
SHEPHERD ST. -AIRPORT 

P.O. BOX 635 
HWY. 25 

125 EAST ALLEN STREET 
RIDGE ROAD 

P.O. BOX 1700 
101 EAST BLUE RIDGE ROAD 

P.O. BOX 1700 
PACE ROAD 

P.O. BOX 1700 
ETOWAH ELEMENTARY SCHOOL 

P.O. BOX 1700 
ETOriAH SCHOOL ROAD 

P.O. BOX 1700 
FAIRVIE~I ROAD 

P. 0. BOX 635 
920 FOSTER CIRCLE 

P.O. BOX 1479 
BRUCE DRYSDALE SCHOOL 

Sl4 OLD SPARTANBURG HHY 
814 OLD SPARTAIIBURG HHY 

125 E AllEN STREET 
900 H. BLUE RIDGE AVE. 

2227 SPARTANBURG HHY. 
2227 SPARTANBURG HHY 

P.O. BOX 219 
DOLDER DRIVE 

711 BUNCOMBE STREET 
620 OAKLAND STREET 

711 BUNCOMBE STREET 

RT. 9, BOX 661 
PACE ROAD 

1303 5TH AVEIIUE fiEST 

1521 HAYWOOD ROAD 

P.O. BOX 685 
1505 LINCOLII CIRCLE 

P.O. BOX 1779 
6C8 B BROOKLYN AVE. 

PO BOX 63 
BRICKYARD ROAD 

P.O. BOX 1700 
96 SCHOOL HOUSE ROAD 

P.O. BOX 201 
H~IY. 64-74 

510 STATON ROAD 

301 CAllE CREEK ROAD 

766 II MAIII ST 

P.o. nox 6S5 
HWY. 25 SOUTH 

P.O. BOX 2532 
15 FRAIICIS ROAD 

P.O. BOX 685 
BLYTHE STREET 

MAILING ADDRESS/ 
LOCATIOII ADDRESS 

r.o. 'ox 685 
505 5TH AVE. ·E. 

HENOERSOHVILLE 

HENDERSONVILLE 
HENDERSONVILLE 

HENDERSONVILLE 
HENDERSONVILLE 

HENDERSONVILL.E 

FLAT ROCK 
FLAT ROCK 

HEIIDERSONVILLE 
FLETCHER 

HENDERSONVILLE 
DANA 

HENDERSONVILLE 
EAST FLAT ROCK 

HENDERSOIIVILLE 
HENDERSOIIVILLE 

HENDERSONVILLE 
ETOWAH SCH. ROAD 

HENDERSONVILLE 
ETOWAH 

HENDERSONVIllE 
FLETCHER 

. HENDERSOIIVIL L E 
HEHDERSONVIll E 

HEIIDERSONVIllE 
HENDERSONVILLE 

HENDERSONVILLE 
HENDERSONVIlLE 

HENDERSONVIlLE 
E. FLAT ROCK 

EAST FLAT ROCK 
E. FLAT ROCK 

$fuR 
HENDERSOIIVILLE 
HEIIDERSONVILLE 

HENDERSONVILlE 

HEIIDERSOIIVILLE 
HEIIDERSONVILLE 

HENDERSONVILLE 

HENDERSONVILLE 

HEIIDERSOIIVILL E 
HENDERSONVILLE 

HENDERSDNVILL E 
HENDERSONVILLE 

ETO~IAH 
ETOHAH 

HENDERSONVILLE 
HORSE SHOE 

BAT CAVE 
BAT CAVE 

FLAT ROCK 

FLETCHER 

HENDERSONVILLE 

HEIIDERSONVIL L E 
HENDERSONVILLE 

HENDERSONVILLE 
HENDERSONVILLE 

HENDERSONVILLE 
HEIIDERSONVIL L E 

NC.28739 06/93 
704/697-0413 B454004< 

NC 28793 D4/93 
704/693-4030 B4530029 

NC 28793 OS/93 
704/697-4762 B453002~ 

NC 25733 
704/693-6700 

09/92 

NC 28731 01/93 
704/692-3572 a4s40037 

NC Z8793 05/93 
7 04/63 4-36 46 

NC 28792-5029 05/93 
704/685-3450 84530033 

NC 2!793 . 04/93 
704/693-7241 84530027 

NC 28792 Oft/92 
704/655-7600 B4540043 

NC 25793 OZ/92 
B453003l 

NC 28793 02/93 
704/692·!251 B4530031 

tiC 28793 02/?3 
704/634-0580 84530032 

tiC 28793 04/93 
704/693-6153 84540052 

tiC 28739 12/92 
704/692-7068 B4520004 

tiC 23739 05/93 
704/693-6345 54540035 

NC 28792 02/93 
7D4/692-4467 E454004S 

tiC 2!726 Ot/93 
704/692-4958 84540047 

NC 25760 12/97. 
704/687-2449 B4540049 

tiC 25739 06/93 
7 04/693-3277 

NC 287 39 

NC 28792 01/93 
704/685-8387 84540041 

NC 28739 11/SZ 
704/693·9364 B454004C 

NC 23739 01/93 
704/697-2613 

NC 28793 02/93 
704/692-7585 

NC 23793 12/92 
704/693-8831 B454003S 

NC 25729 
704/891-1620 

0)/93 

NC 28793 05/93 
704/891-6565 B453ooz• 

NC 28710 05/93 
7D4/625-4468 B45200Z4 

NC 287 31 
704/692-7117 

NC 25732 07/93 
704/6!7-11!9 54540034 

NC 25792 09/92 
704/692-9274 B4540043 

NC 28793 
704/693-1140 

tiC 2!793 
704/697-8266 

NC 28793 
704/697-78!4 

03/9~ 

02/93 

CITY ST ZIP/ RE:~EHI 
POCUO 

HENDERSOIIVILLE 
HEtiOERSONVIl L E 

PHOUE 

NC 28793 
704/692-2963 

04/?l 

~. 
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DATE 10/08/92 · GHA043 DIVISION DF FACiliTY SERVICES 
CHILD DAY CARE SECTION 

- COUNTY• 45 HENDERSON MOIHHLY ALPHABETIC LISTING AS OF 1992-09·30 
HOI1ES 

ID/ 
• ABBREV 

I 

I 
v4;i"" 45051J7 

REG S 

">3 ~ 4505141 
' REG S 
...- 4505033 

I 
1- ~ REG S 

' . D~.-m5;21 

flu£ 4505069 
REG S 

I o~r 4505126 
- REG S · 

o .. r m5P9 

I 
j;).'] }-4505132 

• _REG S 

') .. 45000002 
REO S 

OPERATOR NAME/ 
OPERATION NAME 

ADCOCK, JEfiEL 
JE~IEL ADCOCK'S DAY CARE HOME 

BATCHELDER, LESLIE 
lESLIE BATCHELDER DAY CARE· HOME 

!UIE, BEULAH 
BEULAH BUIE'S CHILD DAY CARE HOME. 

CANtlON, BEULA CORII 
BEULAH CORN CANON DAY CARE HOME 

CRISP, JACKIE 
liTTlE LAMB DAY CARE 

HEALY, VICKIE 
VICKIE HEALY'S DAY CARE HOME 

HYDE, liiiDA MARIE 
LINDA MARIE HYDE'S CHILD DAY CARE HOME 

JONES, TINA ·~ 
TIIIA JOIIES' DAY CARE HOME 

MCMAHAN PRAITT, LIIIDA JUNE 
LINDA JUHE PRAITT DAY CARE HONE 

MILLER, MARGARET 
MARGARET C. MILLER'S DAY CARE HOME 

NEAL, THElMA 
THELMA NEAL'S DAY CARE HOME 

NELSEN, CELESTE S 
CELESTES DAY CARE HOME 

NORDIIIE, GLORIA 
TENDER LOVIIIG CARE CHilD CARE 

SCHENIMANN, MARILYN GAYE 
~1ARil Yll GAYE SCHENIMANH DAY CARE HOME 

SMYTHE, LORI S. 
LORI'S DAY CARE HOME 

~ ~ 4505144 SWITZER, YVETTE 
--r ~)l P.EG S YVETTE SWITZER'S DAY CARE HOME 

I .; ->II -~5053'i!5. UIIDERHOOD, SONJA 
•REG S SONJA UNDERNOOD'S DAY CARE HO~IE 

• 

I 
I 
I 
I 
I 
I 
I 
I 
I 

'to 

' I 

.... 

MAILING ADDRESS( 
LOCATIDII ADD.R,ES~. 

P.O. BOX 1026 
IIICHOLASON ST. 

1015 MAPLE STREET 

ROUTE 3, BOX 237 
SAM DUNCAN ROAD 

P.O.BOX 345 
BROfiH 1 S COURT 

101 BROWIIING AVE. 

218 BARNWELL ST. 

128 SUHSET DR. 
128 SUNSET DRIVE 

211 fi!IIDSOR COURT. 

417 lYNDHURST DR . 

4 SOUTHER RD. 

301 LIHDA VISTA DR. 

P 0 BOX 140Z 

P.O. BOX 523 
BIG OAK PARK 

124 PLANTATIOH DRIVE 

RT 14 BOX 72A 

P.O. BOX 251 
5 PARK ST. 

699 HOWARD GAP RD 

PAGE 111 

CITY ST ZIP/ RENEW 
PHONE POCNO 

ETOHAH NC 28729 08/93 
ETOHAH 704/891-8286 

HENDERSONVIlLE NC 28739 05/93 
704/692-8073 

FlETCHER NC 28732 03/93 
~ 704/684-7733 

MT. HORNE NC 28758 03/94 
MT. HORNE 704/692-7765 

HENDERSONVIllE NC 287 39 03/94 
704/693-7998 

HENDERSOIIVIlLE NC 28739 11/92 
704/697-2168 84570009 

ETO~IAH tiC 28729 12/92 
ETOWAH 704/t9l-4808 

HENDERSOIIVIll E HC 28792 03/93 
7 04/697-9919 

HENDERSONVIllE NC 28739 02/94 
704/692-4142 

HORSE SHOE NC Z8742 09/93 
704/891-7093 

HENDERSONVIllE HC 28739 04/93 
704/692-9103 

ETOHAH HC 28729 09/91 
704/891-3887 

HORSESHOE IIC 28742 12/92 
HENDERSONVIlLE 704/891-2885 

HENDERSOil NC 28792 03/94 
704/693-6639 

HEHDERSONVIlL E IIC 28793 08/94 
704/693-4010 54570008 

.. ~gg~rm ~g~~ NC 28758 08/93 
704/692-6751 B4570005 

HEIIDERSONVIll E NC 28792 09/94 
704/692-4303 84570010 


