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Toddville Operations Center Site 
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AVA 
DEHNR 

The enclosed report contains the fmdings of the Site Inspection Prioritization of the 
Toddville Operations Center site. The report is based on information obtained by the North 
Carolina Superfund Section through sampling during the January 24, 1995 Site Inspection 
Prioritization and review of previous studies conducted in the area. 

The Toddville Operations Center site has been investigated under CERCLA due to a 
citizen 1 s complaint of possible PCB contamination at the site as a result of many years of 
transformer and capacitor repair and storage. The site has been in operation under Duke Power 
since approximately 1956 and had no known prior industrial use. Previous studies have identified 
surficial soil and groundwater contamination with PCB 1 s at the site.· The site is 115 acres in size 
and is securely fenced. A large portion of the site is used for open storage but the site also 
contains several storage buildings including a large (several acre) warehouse. The site is located 
in a suburban residential and light industrial area at 610 Toddville Road, Mecklenburg County, 
North Carolina. The site drains to a small unnamed tributary to Paw Creek which flows through 
linear wetlands before merging with Paw Creek. Paw Creek later merges with Lake Wylie and 
the Catawba River. Wetlands border several miles of the surface water pathway within fifteen 
miles downstream of the site. 

The portions of the site used for transformer and capacitor storage are covered in fme 
sandy gravel. Other areas of the site are covered in either grass or pavement. At the time of 
the Site Inspection sampling trip in 1986, surficial soil contamination with PCB 1s (as high as 
11.64 ppm) was identified in two storage areas located south and west of the warehouse. The 
areas of contamination were approximately 1 acre each and removals occurred in both areas 
during an independent cleanup in 1991. Following the soil removals, the concentration ofPCB's 
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was below Duke Power's detection limit (1.4 ppm) at 13 randomly selected sampling points at 
sample depths of 6 inches and 3 feet below the surface. The cancer risk screening concentration 
for PCB's in soil is 0.076 ppm. PCB's were the only contaminant analyzed in the soil samples 
collected from the site. 

Two drinking water wells located directly across Toddville Road from the site were 
sampled at the time of the Site Inspection sampling in 1986 and no contaminants were detected. 
An onsite production well was also sampled at that time and it contained approximately 1 ppb 
ofPCB 1S. The production well had not been used for drinking water since the site connected to 
city water in 1971. Groundwater samples were analyzed for volatile and semivolatile organics, 
metals, and PCB 1s. 

The surface water pathway was sampled during the Site Inspection Prioritization sampling 
trip on January 24, 1995 to determine whether PCB 1s from the site had migrated down to 
wetlands and fisheries. The results of sediment sampling in ~e small unnamed tributary to Paw 
Creek that drains the site indicated elevated levels ofPCB 1s (5.17 ppm) in a sample (T0-001-SD) 
collected adjacent to the site. Sample T0-001-SD was collected near the southwest comer of the 
site in an area located upstream of the previously identified areas of soil contamination but 
downstream of other storage areas on the site that were previously unidentified as potential 
sources of PCB contamination. However, no PCB 1 s were detected in a downstream sediment 
sample (T0-002-SD) collected from a wetlands area along the unnamed tributary to Paw Creek. 
Sediment samples were only analyzed for PCB 1 s. 

Based on the fact that no contaminated drinking water wells were identified, no highly 
toxic or bioaccumulative substances were detected in the downstream wetlands or in a fishery, 
and the contaminants detected in soils at the site are not located on residential properties or in 
a commonly used work area, it is recommended that this site receive a No Further Remedial 
Action Planned (NFRAP) status under CERCLA. 

If you have any questions, please feel free to contact me at (919)' 733-2801. 

Sincerely, 

~~4 
Environmental Engineer 
NC Superfund Section 
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1.0 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 Prioritization 
(SIP) at the Toddville Operations Center site in Charlotte, Mecklenburg County, North Carolina. 
The purpose of this investigation was to update information collected during the Site Inspection 
(completed in March 1987) concerning conditions at Toddville Operations Center sufficient to 
assess the threat posed to human health and the environment This report will assess the site using 
current Hazard Ranking System specifications, and determine the need for additional investigation 
under CERCLA/SARA or other authority. 

I 2.0 SITE DESCRIPTION 
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2.1 Location 

Toddville Operations Center, CERCUS Site Number NCD 981 478 480, is located in the 
City of Charlotte in Mecklenburg County (Fig. 1; Ref. 1). To access the site, travel 1-85 south 
to Freedom Drive in Charlotte. Take Freedom Drive northwest for approximately 1-1/2 miles 
then turn right onto Toddville Road. Travel north on Toddville Road for approximately 1 mile 
and the Duke Power Toddville Operations Center site is the large warehouse and storage yard on 
the left side of the road immediately past the railroad tracks (Fig. 2). The coordinates are 
35°16'31 "N latitude and 80054 '59" W longitude (Ref. 17). The mailing address is 610 Toddville 
Road, Charlotte, NC 28242 (Refs. 17; 21). 

2.2 Site Description 

The Toddville Operations Center site has been investigated under CERCLA following a 
citizens complaint regarding possible PCB contamination at the site. The area of site totals 
approximately 115 acres (Fig. 2; Ref. 24). The Toddville Operations Center has been owned and 
operated by Duke Power Company since 1956 (Ref. 24). Duke power uses the facility to store 
and rebuild transformers and capacitors. There is no known prior industrial activity at the site. 

The Toddville Operations Center serves as a central storage facility for Duke Power. The 
site contains a large supply warehouse which contains parts and equipment that are used at all 
Duke Power facilities. The primary wastestream associated with the site is PCB-containing oil 
from transformers that were stored and rebuilt at the site. The site has been served with municipal 
water and sewer lines since 1971 (Refs. 9; 24). 

The perimeter of the site is securely fenced to restrict access (Ref. 24). The Toddville 
Operations Center site is located in a residential and industrial area on the northwest side of 
Charlotte. There are 1,007 homes located within 1 mile of the site (Ref. 14). The Toddville 
Operations Center site is bounded on the north by a number of privately owned properties 
including Homestead Church, on the east by Toddville Road, on the south by the Seaboard 
Coastline Railroad, and on the west by a wooded area (Figs. 1; 2). 

1 





HC fjJ 
-...! 

·R4.'~8LE LO::.ATIOtl 

DERITA QUADRANGLE 
NORTH CAROLINA- MECKLENBURG CO. 

7.5 MINUTE SERI ES (TOPOGRAPHIC) 

ROAD CLASSIFICATION 
Primary highway, al l weather. Light-duty road. a ll weather, 
hard surface --- improved surface ~--

Secondary highway, all weather, Unimproved road, fair or dry 
hard surface _ -~- weather 

O u S Route Q s tate Route 

CHARLOTIE EAST, N.C. 
35080·87-TF-024 

le and woodland complied m cooperat1on 
ina agenc~es from aer111 photographs 
urces. This mformatton not field checked 

1967 
P HOTOREVISED 1988 

DMA 4854 Ill N E - SERIES V842 

nsion of urban areas 



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

I 
I 

Figure 2 
Site Layout Diagram 

. Toddville Operations Center Site 
NCD 981 478 480 

TODDVILLE WAREHOUSE 8 OPERATIONS CENTER 

DUKE POWER COMPANY 

BUILDING 

LOCA TlON OF INACTIVE 
ON-SITE GflOU',()WA TER 
~SAW'f..ED BY _..$ 



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

.. 

The Toddville Operations Center site is relatively flat. The 2-year 24-hour rainfall for the 
·area is approximately 3.5 inches (Ref. 11). The area around the site receives a total of 
approximately 44 inches of precipitation and has an annual evaporation rate of approximately 40 
inches per year. This results in a net annual precipitation of approximately 4 inches (Ref. 12). 
There are no groundwater production or monitoring wells present at the site (Refs. 9,24). The 
two production wells which were previously located at the site were filled with cement and 
abandoned in 1991 (Ref. 31). 

2.3 Operational History and Waste Characteristics 

The Toddville Operations Center facility was constructed from 1956 to 1958. The total 
site area is 115.56 acres and it is fully fenced and secure 24 hours a day, 7 days a week. The only 
public access to the site is customers who shop in the Duke Power surplus equipment store that 
is located in the warehouse at the site and is open during normal business hours. Approximately 
1/2 of the site is covered in fme sandy gravel and is used for equipment storage (Ref. 24). 

The primary wastestream associated with the site is transformer oil containing PCB • s. 
Large numbers of transformers are stored and reconditioned on the site (Ref. 25, p. 3). During 
the life of the facility, transformers have been stored over much of the site. There are also several 
areas containing large above ground tanks that are used for the storage of transformer oil (Fig. 
2). The transformer oil containing the highest levels of PCB's was reportedly stored in tanks 
contained inside of a building at the site (Refs. 22, p. 8; 25, p. 3). The site also used chlorinated 
solvents (1,1,1-TCA was used as a degreaser at the site for many years); however, according to 
Duke Power representatives solvent usage at the site was confined to the garage area where it was 
used in parts washers (Ref. 9). The spent solvents from the parts cleaners is handled by Safety 
Kleen who exchanges parts cleaners as needed. Trichloroethylene is also present onsite inside 
capacitors and the non-PCB containing capacitors are shipped offsite for incineration according 
to RCRA inspection reports (Ref. 26). Several toluene based paint thinners have also been used 
at the site. Wastewater from the site is discharged to the municipal sewer system or, in the case 
of the garage wastewater, treated in an oil water separator prior to discharge to a septic system 
drainfield (Ref. 21, p. 3). According to Duke Power representatives, tetrachloroethylene (a 
contaminant of concern due to extensive groundwater contamination in the Paw Creek area) has 
not been used at the site (Ref. 9). 

The Toddville Operations Center site is regulated under RCRA as a large quantity 
generator and transporter of hazardous waste as a result the solvents and paint thinners generated 
during the reconditioning of transformers at the site and the transportation of waste from other 
Duke Power facilities through the Toddville Operations Center prior to disposal (Ref. 26). There 
was an independent removal action at the site which occurred in 1991. Duke Power removed PCB 
contaminated soils from two transformer storage areas (the shaded areas on Figure 2) on the site 
that had been identified as having contamination (Ref. 23). The only previous sampling activities 
that have occurred at the site were onsite soil and groundwater samples and offsite private well 
samples collected by the NC Superfund Section during the Site Inspection sampling trip in 1986 
and confirmatory soil samples collected by Duke Power following soil removal activities in 1991 

4 
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(Refs. 15;23). The total extent of surficial soil contamination at the site has not been determined 
as much of the site has not been sampled to date. There has also been periodic sampling of 
stormwater runoff in accordance with the facility's Storm water Discharge Permit issued through 
the NC Division of Environmental Management (Ref. 21). 

3.0 WASTFJSOURCE SAMPLING 

3.1 Sample Locations 

No waste/source samples were collected during the Site Inspection Prioritization sampling 
on January 24, 1995 (Fig. 3). It was· decided that sufficient source constituent data had been 
collected during the Site Investigation in 1987 and the independent cleanup in 1991 to document 
releases ofPCB's to surface soils at the site (Refs. 15; 23). PCB's were the only contaminant 
analyzed in soil samples collected at the site. There are also several other potential source areas 
on the site. There is a septic drainfield that receives wastewater from the garage and there are the 
tanks that are used to store PCB containing transformer oil (Refs. 21;22). Also, additional areas 
of soil contamination are possible as transformers and capacitors have been stored in many 
different areas on the site over the operating life of the facility (Ref. 22). 

3.2 Analytical Results 

The Toddville Operations Center site is known to be contaminated with PCB' s in surficial 
soils (Refs. 15;23). PCB's were detected in a number of soil samples collected from the site 
during the Site Inspection in 1987 and during an independent removal in 1991. The 1991 cleanup 
consisted of the removal and off site disposal of any soils sampled at the site containing PCB' s at 
greater than 10 ppm. Approximately 40 tons (two truckloads) of PCB contaminated soil were 
removed from the site and taken to Chemical Waste Management Inc. in Emelle, Alabama for 
disposal (Ref. 23). Following the removal activities, the two areas having soil contamination were 
resampled at thirteen points on a 50-foot random grid. At each location, samples were collected 
at depths of 6 inches and 3 feet. None of the samples collected following the removal contained 
PCB's above the detection limit (1.4 ppm) (Ref. 23).· 

3.3 Conclusions 

For the purposes of this report, the existing information regarding contaminants deposited 
at the site is sufficient. PCB' s are the most hazardous waste associated with the site and soil 
contamination with PCB's has been previously documented in the areas south and west of the 
warehouse where transformers and capacitors were stored on wooden pallets. 

5 
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Samples T0-001-SD and T0-002-SD were-two sediment-samples collected by the NC Superfund 
Section and analyzed for PCB' s. Both samples were collected on January 24, 1995 from the 
surficial· sediments of the unnamed tributary to Paw Creek. 
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4.0 GROUNDWATERPATHWAY 

4.1 Hydrogeologic Setting 

The site lies in the Piedmont Physiographic Province. The subsurface in the Piedmont is 
typically classified as saprolite overlying bedrock (Ref. 21). The saprolite underlies the surficial 
soils and typically ranges from a few feet to more than 100 feet thick (Ref. 21). Based upon 
available well data, the saprolite at the site is estimated to be at least 25 to 30 feet thick and may 
actually be more than 50 feet thick (Ref. 24; 28). The saprolite and the underlying bedrock are 
typically considered to act as a single aquifer (Ref. 21). The hydraulic conductivity of both the 
saprolite and the underlying granite bedrock are estimated at 5 ft/day or 1.76 x 10"3 em/sec (Ref. 
21). The depth to groundwater is estimated at 16 feet (Ref. 29). 

The surficial soils (top 25") at the site range from yellow clay loam to red clay and they 
have moderate permeability (10"3 to 104 em/sec) (Ref. 29). It is likely that the original soils at · 
the site have been disturbed due to building, grading and excavation at the site; therefore, the soils 
at the site are classified as urban (Ref. 30). 

4.2 Targets 

The majority of the population within four miles of the site is provided drinking water by 
municipal and community water systems with sources located outside of the study area. The 
Charlotte Mecklenburg Utility District (CMUD) draws its water from surface water intakes 
located in Mountain Island Lake upstream of the site (Ref. 5; Fig. 1). The CMUD system 
provides water to at least 95% of all homes in areas covered by CMUD water lines (Ref. 5). 
Several homes were identified at the time of the Site Inspection that were not served by city water 
(Ref. 15). The remainder of the residents utilize groundwater as their source of drinking water. 
There are no wellhead protection areas anywhere in the State of North Carolina (Ref. 19). 

There are eight community wells located within four miles of the Toddville Operations 
Center site (Refs. 2; 13). The nearest community well is located at Parkwood Mobile Home Park 
approximately 1/2 mile southeast of the site and serves 157 people (Fig. 1; Refs. 1; 2). The well 
for Providence West Subdivision is located just over 1/2 mile north of the site and it serves 309 
residents. There are four commuriity wells (Juniper Drive Water System, Sunset Grove Mobile 
Home Park, Farmington, and McCall Brothers) serving a total of 309 residents located 1-2 miles 
from the site. The community wells for Oakdale Subdivision and Trexler Mobile Home Park are 
both located 2-3 miles from the site and serve 440 residents and 114 residents respectively (Fig. 
1, Refs. 1;2). No other community wells were identified within four miles of the site (Ref. 2). 

The nearest private well that was identified is located along Toddville Road across from 
the Toddville Operations Center site (Fig. 1; Ref. 32). The well is located within 1/4 mile of the 
site but it is topographically upgradient of the site (Fig. 1). At the time of the Site Inspection 
sampling in 1986 two wells were identified and sampled across Toddville Road from the site (Ref. 
15). 

7 
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For the purposes of this investigation, the number of homes using private wells for 
drinking water was estimated by counting homes not located along one of the mapped water lines 
for the CMUD water supply system or within the densely populated shaded areas within the 
Charlotte City limits (Fig. 1, Ref. 13). The accuracy of the estimated number of private well 
users is uncertain as the topographic maps used are all at least 10 years old (Ref. 1). It is likely 
that there are currently many more homes in the area. However, this underestimate is offset by 
the fact that the waterline map obtained from the City of Charlotte only shows water mains and 
does not include 2" lines (Ref. 13). Thus there are additional areas having CMUD waterline 
coverage that are not included on the map. The total population using groundwater was calculated 
by adding private well users to the population using community wells. The population obtaining 
drinking water from wells located within the four mile target distance limit surrounding the site 
is estimated as follows (Refs. 1;2;13): 

Distance Ring 
onsite 
>0- 1/4 mile 
> 1/4 - 1/2 mile 
> 1/2-1 mile 
>1- 2 miles 
>2- 3 miles 
>3- 4 miles 

Population Using Groundwater 
0 

43 
340 
942 

3,404 
4,692 
3,220 

The total number of residents utilizing groundwater for drinking water within four miles 
of the site is estimated as 12,641 people (Ref. 13). 

I 4.3 Sample Locations 
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No wells are currently located on the site, and subsequently, no onsite groundwater 
samples were collected during this investigation (Refs. 22; 31). Groundwater was sampled from 
one of two onsite production wells at the time of the Site Inspection sampling visit in 1986 (Ref. 
15). The well that was sampled was located approximately 200 feet due north of the warehouse 
(Fig. 2). The well was approximately 110 feet deep and the depth to groundwater was 
approximately 16 feet (Refs. 31; 15) A second onsite production well (152 feet deep) was located 
approximately 250 feet due west of the weUthat was sampled (Ref. 15, Fig. 1). The second well 
was not sampled at the time of the Site Inspection sampling visit. Both onsite wells have since 
been abandoned and capped (Ref. 31). The site connected to municipal water lines as a source 
of drinking water in 1971 (Ref. 25). At the time of the Site Inspection, the NC Superfund Section 
also collected samples from the two private drinking water wells nearest the site. The two private 
wells were located directly across Toddville Road from the site at the Butts and Roland residences 
(Ref. 15, Fig. 1)). No commuriity wells were sampled due to the distance from the site. The 
nearest community well is located approximately 112 mile southeast of the site (Ref. 13). The 
nearest private well currently identified at the site is located at the Ralph Long across Toddville 
Road from the site in the same area as the wells that were sampled in 1986 and it is also located 
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topographically upgradient of the site (Fig. 1; Ref. 32). The well has been recently sampled for 
volatile organics by the Mecklenburg County Department of Environmental Protection and no 
contamination was detected (Ref. 32). It appears that the Butts and Roland residences are 
currently connected to city water (Ref. 32). 

I 4.4 Analytical Results 
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The samples collected by the North Carolina Superfund Section from the onsite production 
well (Onsite Well #4) at the time of the Site Inspection in 1987 revealed the presence of low levels 
ofPCB's (1.2 ppb or less) in groundwater at the site (Ref. 15). No contaminants were detected 
in the groundwater samples collected from the two private wells (Butts Well #1 and Roland Well 
lfl) located across Toddville Road from the site. All of the groundwater samples were analyzed 
at the North Carolina State Laboratory of Public Health for inorganics, volatile organics, 
semivolatile organics and PCB's (Ref. 15, Appendix B). 

4.5 Conclusions 

The nearest private wells to the site were previously sampled and no contamination was 
identified. Groundwater contamination with low levels ofPCB's (1.2 ppb or less) was detected 
in an onsite production well at the time of the Site Inspection in 1987. The threat posed to private 
drinking water wells is minimized by the low levels of contamination onsite, the distance to the 
nearest groundwater wells and the fact that many homes within the study area are presently 
connecting to city water. No nearby wells could be located downgradient (southwest) of the site 
in the suspected direction of groundwater flow (Figs. 1; 2; Ref. 32). 

5.0 SURFACEWATERPATHWAY 

5.1 Hydrologic Setting 

The majority of the Toddville Operations Center site is relatively flat. Flooding is not a 
concern at the site as it is located outside of the 500 year flood plain (Ref. 3). Surface drainage 
from the site flows into storm sewers that discharge at numerous points along the Seaboard 
Coastline Railroad and along the western edge of the property (Fig. 2; Ref. 21). The site drainage 
from the storage yards where PCB contaminated soils were identified flows south to the Seaboard 
Coastline Railroad (Ref. 21). The site drainage from the storage yards then flows into an 
unnamed intermittent tributary that flows southwest for approximately 0. 75 miles until reaching 
a perennial unnamed tributary to Paw Creek at a point designated as probable point of entry 
.number 2 (PPE 2) (Figs. 1; 4). A small pond is identified on the site topographic map along the 
intermittent tributary a short distance above PPE 2; however, we were unable to locate the pond 
at the time of the Site Inspection Prioritization sampling visit on January 24, 1995 due to industrial 
development and heavy underbrush along the overland portion of the surface water pathway. 

9 
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The site drainage from the western portion of the Toddville Operations Center site drains 
into a different unnamed intermittent tributary to Paw Creek. Drainage enters the intermittent 
tributary at several points along the western edge of the site and flows south until the stream 
becomes perennial near the Seaboard Coastline Railroad. The point where the tributary becomes 
perennial is identified as probable point of entry number 1 (PPE 1) (Figs. 1; 4). PPE 1 is located 
approximately 0.3 miles upstream of PPE 2 in the same unnamed tributary to Paw Creek (Fig. 
1). From the points where site drainage enters the unnamed tributary at PPE 1, it flows 
approximately 1.4 miles south-southwest until it reaches Paw Creek (Fig. 4; Ref. 4). Paw Creek 
flows approximately 4 miles southwest until it reaches Lake Wylie. Lake Wylie comprises the 
final9.5 miles of the 15-mile surface water pathway (Fig. 4; Ref. 4). 

5.2 Targets 

Paw Creek and the unnamed tributary to Paw Creek are classified by the State of North 
Carolina as Class C water bodies from the uppermost point where site drainage enters the streams 
at PPE 1 to the confluence with Lake Wylie (Ref. 7). As Class C water bodies, Paw Creek and 
its tributaries are suitable for secondary recreation, fish and wildlife propagation and agriculture 
(Ref. 7). They are not classified as suitable sources for drinking water. Lake Wylie and the 
Catawba River are classified as Class WS-V &B water bodies from the point where Paw Creek 
enters Lake Wylie to the North Carolina/South Carolina border, below the end of the 15-mile 
surface water pathway. Class WS-V &B waters are suitable for all Class C uses as well as primary 
recreation. They are also protected as water supplies which are generally located upstream and 
draining to Class WS-IV waters, and which have no categorical restrictions on watershed 
development treated wastewater discharges. There are no known surface water intakes in the 15 
mile surface water pathway downstream of the site (Refs. 4; 5). 

The unnamed tributary to Paw Creek is classified as a minimal stream and it flows through 
approximately 1.4 miles of linear wetland frontage (Fig. 4; Ref. 4)). Paw Creek is classified as 
a minimal stream for 2.5 miles downstream of the point where the site drainage enters. There are 
no wetlands along this stretch of Paw Creek. Paw Creek is then classified as a small to moderate 
stream and is lined with wetlands on both sides for the next 1-1/2 miles (3 miles of frontage) until 
it reaches Lake Wylie. The nearest fishery is located along Paw Creek approximately 3.6 miles 
from PPE 2, the most downstream point where site drainage enters the unnamed tributary to Paw 
Creek (Fig. 4; Ref. 4). Lake Wylie flows south and comprises the remainder of the 15-mile 
surface water pathway. Lake Wylie is classified as a large stream to river and there is an 
additional 0.2 miles of wetland frontage along the Lake Wylie segment of the surface water 
pathway. Figure 4 shows the surface water pathway leading away from the Toddville Operations 
Center site. No threatened or endangered plants or animals or other sensitive environments were 
identified in the 15-mile surface water pathway draining the site (Ref. 8). 
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Figure 4 
Sketch of 15-mile Surface Water Pathway 
Toddville Operations Center Site 
NCD 981 478 380 
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5.3 Sample Locations 

A pair of sediment samples were collected from the surface water pathway during the Site 
Inspection Prioritization field visit conducted by NC Superfund Section personnel on January 24, 
1995 (Ref. 22). Figure 3 indicates the sampling locations. A background sediment sample (T0-
001-sD) was taken from the small unnamed tributary near the southwest corner of the site. The 
sample was collected approximately 250 feet north of the Seaboard Coastline Railroad tracks. The 
location where the sample was collected is identified as an intermittent stream; however, on the 
day of the sampling the stream appeared to have good flow (Fig. 1). The sample point was 
approximately 25 feet upstream of the point where the drainage from the areas of known soil 
contamination on the site enters the unnamed tributary. The location of the background sample 
is downgradient and in the flow pathway for another portion of the site where PCB containing oils 
were stored, but no soil sampling has been conducted (Ref. 22). The background sample was 
collected at this location due to accessibility and also because there is ·no clearly defmes flow area 
upstream of the entire site (Fig. 1). A second sediment sample (T0-002-SD) was collected from 
the unnamed tributary to Paw Creek approximately 1 mile downstream of the site near the point 
where the unnamed tributary passes under Freedom Drive (Fig. 3; Ref. 22). The sample (T0-
002-sD) was collected approximately 25 feet upstream of Freedom Drive (Ref. 22). The samples 
were only tested for PCB' s as they are the primary contaminant associated with the site and the 
contaminant posing the greatest risk to surface water. Both of the sediment samples collected 
were medium grain brown sands (Ref. 22). 

Surface water samples were collected from three different stormwater discharges at the site 
as a part of Duke Power's 1992 Stormwater Discharge Permit Application for the Toddville 
Operations Center (Fig. Ref. 21). The surface water samples were collected of site runoff during 
rainfall events. No surface water samples were collected during the Site Inspection Prioritization 
sampling at the site due to the fact that the suspected sources of contamination are not actively 
discharging to surface water on a regular basis and contaminants would more likely be found in 
sediments. 

5.4 Analytical Results 

One of the aqueous samples collected by Duke Power in 1992 from the stormwater 
discharge for the capacitor storage yard contained detectable levels of PCB' s. The flow composite 
sample was collected during a January 23, 1992 storm event as a part of Duke Powers Stormwater 
Discharge Permit Application and the sample contained 0.8 ppb of PCB's (Ref. 21, p.VIT-2). 
Several other aqueous samples collected from the 3 stormwater outfalls during 2 separate storm 
events (1123/92 and 2/15/92) were analyzed and did not contain any detectable levels ofPCB's 
(Ref. 22). The outfall from the capacitor storage yard which showed detectable levels ofPCB's 
eventually drains into the unnamed tributary at PPE 2, downstream of the background sediment 
sample location (Fig. 1). 
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The background sediment sample (T0-001-SD) collected on January 24, 1995 from the 
small unnamed tributary near the southwest comer of the site was found to contain 5.17 ppm of 
PCB's (Appendix A; Ref. 22). The downstream sediment sample (T0-002-SD) collected from 
the unnamed tributary to Paw Creek approximately 25 feet northeast of Freedom drive contained 
no PCB's (Appendix A; Ref. 22). 

S.S Conclusions 

Elevated levels ofPCB's were observed in the background sediment sample (T0-001-SD) 
collected from the unnamed tributary near the southwest comer of the site. Attribution of these 
contaminants to the Toddville Operations Center site is not certain as no source samples have been 
collected on the western edge of the Toddville Operations Center site; however, given the history 
of the site and the nature of the contamination found it seems likely that Toddville Operations 
Center is the source. A large area of the site drains into the tributary above the sample location 
and no soil sampling data is available for this portion of the site. It is known that PCB' s have 
been stored on this portion of the site at various times. Given the location and the concentration 
of the PCB' s detected in the background sediment sample they do not appear to pose a significant 
threat to wetlands and fisheries along the surface water pathway. A sample collected from nearby 
wetlands downstream of the site (T0-002-SD) did not detect any PCB's. 

6.0 SOIL EXPOSURE AND AIR PATHWAY 

6.1 Physical Conditions 

The site is fenced to restrict public access (Ref. 25). The site surface is covered with a 
mixture of paved parking areas and graveled storage yards as well as the large warehouse and a 
number of smaller buildings (Figure 2; Ref. 25, Photos). 

6.2 Land Use and Population Distribution 

· The Toddville Operations Center site is located on the northwestern side of Charlotte, 
North Carolina. The immediate area around the site is a mixture of industrial, commercial and 
residential properties (Fig. ·1). The nearest residential areas are located along Toddville Road -
100 feet north and east of the site (Fig. 1). There are no residents living on the site. There is 
limited public access at the site (Ref. 24). The parking lot and a portion of the warehouse are 
regularly used by customers of the surplus supply store that Duke Power operates at the site. The 
surplus supply store and the parking lot are not areas of suspected contamination (Fig. 2). No 
schools or daycare centers were identified within 200 feet of areas of soil contamination at the site 
(Fig. 2). The entire site is fenced and there is security at the site to regulate who enters and leaves 
the facility (Ref. 24). The areas of suspected contamination are located out in the storage yard 
area such that workers in the warehouse would probably not be in close proximity to the 
contamination on a regular basis (Fig. 2; Ref. 15, Photographs). There are typically 150-200 
workers and visitors at the facility on any given day (Ref. 24). 
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The population within a four mile radius around the site is as follows (Refs. 10; 14): 

Distance Ring 
On-site 
>0 to 1/4 mile 
> 1/4 to 1/2 mile 
> 1/2 to 1 mile 
>1 to 2 miles 
>2 to 3 miles 
>3 to 4 miles 

Population 
q residents (200 workers) 
31 
343 
1,860 
11,821 
16,967 
23,919 

Wetlands Inventory Maps of the area surrounding Toddville Operations Center showed no 
wetlands within 112 mile of the site (Ref. 6). There are approximately 2.7 acres of wetlands 
located between 1/2 and 1 mile from the site. There are approximately 34.1 acres of wetlands 
located between 1 and 2 miles from the site. There are approximately 47.4 areas of wetlands 
located between 2 and 3 miles and there are approximately 250 acres of wetlands between 3 and 
4 miles from the site (Ref. 6). The wetlands in the area are mainly located adjacent to streams 
and rivers. 

According to the North Carolina Natural Heritage Program no threatened or endangered 
species or other sensitive environments have been identified within 4 miles of the site (Ref. 8). 

6.3 Soil Sample Locations 

No additional soil sampling was conducted during the Site Inspection Prioritization. Soil 
samples were collected from two transformer storage areas (identified by Duke Power) at the site 
during the Site Inspection sampling on November 19, 1986 (Ref. 29). At both locations Qabeled 
as locations 5 and 6) ten foot square areas were delineated and samples were collected from the 
four comers (designated as A, B, C, and D). At both locations surface soil samples (SA through 
5D and 6A through 6D) and subsurface soil samples (SA' through SD' and 6A' through 6D') were 
collected. The areas sampled were storage yards located south and west of the warehouse and at 
each location the subsurface soil samples were collected at a depth of 15-25 inches (Fig. 2; Ref . 

. 29). Background soil samples Qocation 3) were collected in a similar fashion in a field at a 
location approximately 106 feet north of the fence surrounding the site and 42 feet west of 
Toddville Road (Ref. 29) 

Post-removal soil samples were also collected in the same general areas at the site by Duke 
Power following an independent cleanup of the two storage areas (approximately 1 acre each) that 
occurred in 1991. Approximately 40 tons of contaminated soils were removed and disposed of 
offsite at the Chemical Waste Management landfill in Emelle, Alabama (Ref. 23). Duke Power 
collected post-removal soil samples from thirteen randomly selected points from a 50-foot grid 
that overlying the two storage areas (Ref. 23). 
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6.4 Soil Analytical Results 

Surface soil samples collected by NC Superfund Section from sample locations 5 and 6 
were analyzed forPCB's and elevated levels ofPCB's were found in each sample location. The 
concentration ofPCB's in surface soil at the site ranged from 0.28 ppm in sample 5-C to 11.64 
ppm in sample 6-B (Ref. 15). No PCB's were detected in the subsurface soil samples (5-A' 
through 5-D' and 6-A' through 6-D') collected on the site or in any of the background soil 
samples (3-A through 3-D and 3-A' through 3-D') (Ref. 15). The cancer risk screening 
concentration for PCB's in soil is 0.076 ppm (Ref. 18). 

Following the independent cleanup of the two transformer storage areas in 1991, Duke 
Power Company collected post-removal samples to insure that the removal was complete. At each 
of the thirteen random sampling locations selected from their 50-foot grid, samples were taken at 
depths of 6 inches and 3 feet. None of the samples contained PCB's at levels exceeding the 
detection limit (1.4 ppm) (Ref. 23). It should be noted that the detection limit for PCB's in the 
post-removal samples (1.4 ppm) is considerably higher than the cancer risk screening 
concentration for PCB's in soil of 0.076 ppm (Refs. 18; 23). 

6.5 Air Monitoring 

There has been no formal air monitoring conducted at the site. Detectable releases of 
gaseous or particulate emissions from the site are not suspected. Approximately 54,941 people 
reside within a four mile radius of the site (Ref. 14). 

6.6 Conclusions 

The area surrounding the site is a mixture of industrial, commercial, and residential 
properties. The nearest residences are approximately 100 feet to the north and east of the site. 
Approximately 54,941 people reside within a four mile radius of the site. The surface soils at the 
site may still contain elevated levels ofPCB's. The detection limit for PCB's in the post-removal 
soil samples collected at the site (1.4 ppm) exceeds the cancer risk screening concentration for 
PCB's in soil (0.076 ppm); however, none of the areas of contamination are on residential 
properties or in areas where employee contact is likely on a regular basis. The entire site is 
surrounded by a maintained fence. 

7.0 SUMMARY AND CONCLUSIONS 

The Site Inspection Prioritization of the Toddville Operations Center site gathered the data 
necessary to evaluate the site as a candidate for future remedial action under CERCLA. This was 
accomplished by collecting environmental samples needed to characterize the extent of migration 
of site related contaminants in different pathways. This investigation also confmned target 
populations and located environments which are potentially at risk from the site. 
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The site has been owned and operated by Duke Power since 1956. Duke Power uses the 
facility to store and rebuild transformers and capacitors. The site also contains a large warehouse 
which serves as a central storage facility and supply warehouse for parts and equipment. There 
is no known industrial activity at the site prior to its purchase by Duke Power in 1956. The most 
serious risk associated with the site is potential off-site contamination of surface waters with 
PCB's. The surface water pathway draining the site contains several wetland areas and fisheries. 
A sediment sample collected from the surface water pathway below the nearest wetland did not 
detect any PCB's. PCB's were detected at 5.17 ppm in a background sediment sample collected 
from an unnamed tributary on the northern edge of the site that is upstream of the areas of known 
contamination at the site but downstream of other potential source areas. The area where sediment 
contamination was identified is not a wetland or a fishery. 

The Toddville Operations Center Site poses minimal risk to groundwater users. Limited 
use of drinking water wells was identified within 1/4 mile of the site. The nearest community 
well that was identified was located nearly 1/2 mile southeast of the site. The City of Charlotte 
obtains water from surface water intakes located on Mountain Island Lake on the Catawba River 
upstream of the point of entrance of site drainage. 

Releases of contaminants to the air at the site seem unlikely. PCB contaminated soil 
present in the area of the storage yards on the southern and western side of the warehouse could 
pose a soil exposure threat to workers at the site. The areas sampled at the time of the SI in 1986 
and after the independent removal action in 1991 are not located where workers would be expected 
to be in contact with the contaminants on a regular basis. Post removal sampling indicated that 
soils in the two storage yards where the independent removal occurred had PCB levels of less than 
1.4 ppm (the detection limit). Soil contamination does not pose a significant soil exposure threat 
to nearby residents as the entire site is securely fenced. 

Based upon these factors, it is recommended that this site receive a No Further Remedial 
Action Planned (NFRAP) status under CERCLA. It appears onsite soil contamination with PCB' s 
has migrated to an adjacent unnamed tributary; however, it does not appear that the contaminants 
have migrated to fisheries and wetlands located downstream of the site. No contaminated drinking 
water wells associated with this site have been identified. 
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I 

fe: 

Dite: 

Memorandum 

File 

Robert Gandley, Environmental EngjJJ~er ..1 {A_/~~ 
North Carolina Superfund Section ~ #av~r 

Surface water pathway 
Toddville Operations Center site, NCD 981 478 480 

March 15, 1995 

. On this date I delineated the surface water pathway leading from the Toddville 
Operations Center site and the wetlands contained therein. The pathway begins with two 
distmct overland flow routes having different probable points of entry (PPE's) into surface 
wate1. Both PPEs are located along the same unnamed tributary to Paw Creek and they are 
located approximately 0.3 miles apart. The unnamed tributary is classified as a wetlands on 
the Wetlands Inventory Maps for the entire length between the two PPEs and for an 
additioru.l 1.1 miles downstream until it reaches Paw Creek. This tributary has a minimal 
flowrate ~ < 10 cfs) and flows along mapped linear wetlands for the entire 1.4 mile stretch. 
After reaching Paw Creek, site drainage flows 2.5 miles along a stretch of Paw Creek having 
a miniinal flowrate ( < 10 cfs) and no wetlands· frontage. Paw Creek then becomes a small 
to moderate stream (10-100 cfs flowrate) for the next 1.5 miles and runs through several 
wetlands having 2.0 mile of total frontage. The point where Paw Creek becomes a small to 

·moderate str-:am is estimated to be the nearest fishery to the site. This estimate was made 
based upon inFormation obtained by Jeanette Stanley in the attached reference. Drainage then 
enters the.Paw Creek arm of Lake Wylie for the next 2.0 miles. The Paw Creek arm of 
Lake Wylie also has the flow characteristics of a small to moderate stream (10-100 cfs 
flowrate) a:p.d it is bordered by approximately 0.4 miles of wetland frontage. The site 
drainage then enters the main body of Lake Wylie and flows downstream for an additional 
7. 9 miles until it reaches the end of the 15-mile surface water pathway at a point near the 
southern edge of the Belmont NC-SC Topographic Quadrangle. The main body of Lake 
Wylie (also the Catawba River) has an estimated flowrate of 2,114 cfs near the point where 
site drainage enters. This classifies Lake Wylie as a large stream to river for the remainder 
of the surface water pathway. There are no significant wetlands along the remainder of the 
pathway. 

The following summarizes the targets in the surface water pathway: 
Total wetlands frontage equals 3.8 miles from the upper PPE. 
The nearest wetlands is located at the PPE. 
The nearest fishery is located approximately 3.6 miles downstream of the lowest PPE. 

Attachments: Streamflqw Calculations 
Fishery memo 
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MEMO 

DATE: 

TO: 

FROM: 

RE: 

Ref. 44 

October 11 , 1993 

File - IJ 
NC Superfund s·ection I 

Old Mount Holly Road PCE Site 
Charlotte, Mecklenburg County, NC 
NCD 986 172 518 

I traced the possible surface water pathways from the site to the . end of the surface water 
pathway. I traced these from the USGS quad maps Mountain Island Lake, NC (, Mount Holly, 
NC, Belmont, NC/SC, Charlotte West, NC, and Lake Wylie SC/NC. I also traced the wetlands · 
along the surface water pathway and within four miles of the site using the National Wetlands 
Inventory quad maps Mountain Island Lake, NC; Mount Holly, NC; ~elmont NC/SC; Charlotte 
West, NC; and Lake Wylie SC/NC; all dated 1991. I used highlight A-8 on pp. A-22 & 23 in. 
the HRS Guidance Manual, November 1992, to determine which wetlands fit the HRS definition 
of wetlands. I measured the frontage of these wetlands along each surface water pathway and 
the area of the wetlands within four miles of the site. 

The total wetland frontage along the Long Creek surface water pathway.is 13.5 miles. There 
are wetlands at the PPE with 4.0 miles of contiguous frontage from the PPE. This is measured 

· from the headwaters of the intermittent tributary into which drains the Exxon outfall. 

The total wetland frontage along the Paw Creek surface water pathway is 5.0 miles. The 
overland flow is for 0.8 miles to the PPE. There are wetlands at the PPE with 1.8 miles of 

. contiguous frontage. 

The wetland· acreage within four miles of the site is indicated in the attached sketch. 

I calculated the flow rate at several points along these surface water pathways. The unnamed 
tributary that flows into Long Creek has a drainage area of 1.27 sq. miles, or a flow rate of 
1.27113.58 x 14 = 1.3 cfs. Long Creek at the point where this tributary enters has a drainage 
area of 31.8 square miles or a flow rate of 31.8113.58 x l4 = 32.8 cfs. The Catawba River at 
Belmont in the vicinity of the surface water intake has a drainage area of 2051 square miles, or 
a flow rate of 2051/13.58 x 14 = 2114 cfs. 

Paw Creek at I-85 has a drainage area of 9.94 square miles, or a flow rate of 9.94/13.58 x 14 
= 10.25 cfs. 
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ji ") l \N \_..--1 Long Creek Surface water pathway (Where SW sample 5 was taken--

Mountain .Island Lake quad (1991) --UT to Long Creek from head waters 
to Long Creek 2 .. 0. first 0.6 miles is intermitten~, last 1.4 miles 
are perienniel. Contiguous Wetlands all along the surface water 
pathway from the Exxon PPE. length of this segment may be shorter 
from the Consolidated Warehouse PPE. 

Long Creek 5 miles long, from entry of UT into.Long Creek to where 
in empties into the catawba River (on the Mount Holly quad), 4 
miles of wetland frontage along this pathway 

3 miles wetland frontage along Catawba River down to end of Mount 

3 Holly quad (1991) map, which is 2 more miles of surface water 
pathway 

(Total of 9~ miles of surface water pathway have been traced.) 

Belmont quad--This surface water pathway ends at the power plant on 
~he Catawba River. There are an additional 2.5 miles of wetlands 

·Z.) f ontage in the last 5. 5 miles of surface water pathway (in Belmont 
quad) ?\ 

j; ,),.,·. (vfc( rfl+ .ti.:,f) 

Paw Creek surface water Pathway--

I 
I 

I. \ .}./ b-

1" 

Mountain island lake quad (1991). UT to Paw Creek, close to carole 
Lane and lago_ons-Where SW sample 4 was taken above the PPE for 
Consolidated Warehouse-1.0 mile to Paw Creek, from PPE, water flows 
for o .1 miles and enters wetlands where it flows for o. 4 miles 
through contiguous wetlands (0.8 miles frontage, then flows for 0.5 
miles until it enters Paw Creek. 

1- {.<b 
From Castles property, oyerland flow for 0.8 miles to PPE. 
wetlands at PPE go for 0. 9 contiguous miles ( 1. 8 miles total 
frontage). The creek flows for 0.5 non-wetland miles until it 
enters the point discussed above for the othe~ UT to Paw Creek. 

I 

2 miles of Paw Creek left on mountain Island Lake quad, no wetlands 

Charlotte west quad (1991)--Wetlands begin immediately--sw pathway 
runs 3 miles on this quad with 3 miles of wetland frontage 

Belmont quad-Lake Wylie flows into Catawba River, going for 8 miles 
into south Carolina. Almost o wetlands frontage in this sector, 

0 ,2.- approximately 0. 2 miles 

Lake Wylie quad--Paw Creek sw Pathway ends on Catawba River/Lake 
Wylie at the Buster Boyd Bridge (where Hwy 49 crosses over) 
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Attachments: 1. Sketch of surface water pathway(s) from· the site 
2. Sketch of wetlands within four miles of the site. 
3. Water Resources Investigations Report 88-4094, Map ,of the Mean Annual 
Runoff for the Northeastern, Southeastern, and Mid-Atlantic United States, Water 
Years 1951-80. 
4. US Geological Survey Open-=File Report 83-211, Drainage Areas of Selected 
Sites on Streams in North Carolina, pp. 123 & 124. 
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To: 

From: 

Re: 

File 

Memorandum 
August 20, 1993 

Robert Gandley, Enviro~t;,a~ En~_k~eer 
NC Superfund Section ~~.Aff"~ 

Ace Chemical, NCO 045 451 4 73 
Charlotte, Mecklenburg County 
CMUD intakes and connection rates. 

Ref. S 

I spoke with Cindy carr, a civil engineer with CMUD, (704) 
399-2221 to confirm data obtained during the preliminary assessment 
for Ace Chemical. She said that the drinking water intake for 
Charlotte is still located on Mount Island Lake, upstream of the 
Ace Chemical drainage pathway. She also stated that. the previous 
estimate of a 95% connection rate within the areas covered by CMUD 
water lines is still a valid figure, but added that they are 
actively working, to increase coverage. 
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To: 

From: 

Re: 

Memorandum 

File 

Robert Gandley, Environmental Eng_jy.~er~ / /L ~ 
North Carolina Superfund Section~~ 

Wetlands within 4 miles 
Toddville Operations Center site, NCD 981 478 480 

Date: April 10, 1995 

I calculated estimates of wetland acreage within 4 miles of the site based upon the 
National Wetlands Inventory Maps. The estimated areas are as follows: 

waters. 

Distance 
0-114 mi. 
114-112 mi. 
112-1 mi. 
1-2 mi. 
2-3 mi. 
3-4 mi. 

Area 
none 
none 
2.7 acres 
34.1 acres 
47.4 acres 
-250 acres 

The majority of wetlands within four miles of the site are located along surface 

Ref. 6 
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Reprint from North Carolina Administrative Code: 15A NCAC 28 .0308 
Current through: February 1, 1993 

Ref. 7 
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EHNR - ENVIRONMENTr1L l1JANAGEMENT TJSA: 02B .0300 

SECTION .0300- ASSIGNl\tlENT OF STREAM CLASSIFICATIONS 

.0301 CLASSIFICATIONS: GEl\'ERAL · 
(a) Schedule of Classifications. The classifications assigned to the waters of the State of North Carolina 

are set forth in the schedules of classifications and water quality standards assigned to the waters of the river 
basins of North Carolina, 15A NCAC 2B .0302 to .0317. These classifications are based upon the existing 
or contemplated best usage of the various streams and segments of streams· in the basin, as determined through 
studies and evaluations and the holding of public hearings for considenition of the classifications proposed. 

(b) Stream Names. The names of the streams listed in the schedules of assigned classifications were taken 
as far as possible from United States Geological Survey topographic maps. Where topographic maps were 
unavailable, U.S. Corps of Engineers maps, U.S. Department of Agriculture soil maps, and North Carolina 
highway maps were used for the selection of stream names. 

(c) Classifications. The classifications assigned to the waters of North Carolina are denoted by the letters 
WS-I, WS-II, WS-III, WS-IV, WS-V, B, C, SA, ·sB, and SC in the column beaded "class." A brief 
explanation of the "best usage" for which the waters in each class must be protected is given as follows: 

Fresh Waters 

Class WS-1: 

Class WS-11: 

Class WS-III: 

Class WS-IV: 

Class WS-V: 

Class B: 
Class C: 

Tidal Salt Waters 

"Class SA: 

Class SB: 
Class SC: 

waters protected as water supplies which are in natural and undeveloped watersheds; 
point source discharges of treated wastewater are permitted pursuant to Rules .0104 
and .0211 of this Subchapter; local programs to control nonpoint source and 
stormwater discharge of pollution are required; suitable for all Class C uses; 
waters protected as water supplies which are generaily in predominantly undeveloped 
watersheds; point source discharges of treated wastewater are permitted pursuant to 
Rules .0 I 04 and .0211 of this Subchapter; local programs to control nonpoint source 
and stormwater discharge of pollution are required; suitable for all Class C uses; 
waters protected as . water supplies which are generally in low to moderately 
developed watersheds; point source discharges of treated wastewater are permitted 
pursuant to Rules .0104 and .0211 of this Subchapter; local programs to control 
nonpoint 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 discharge of pollution are required; suitable for all 
Class C uses; 
waters protected as water supplies which are generally upstream and draining to 
Class WS-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 Cl~s C 
uses; 
primary recreation and any other usage specified by the "C" classification; 
aquatic life propagation and survival, fishing, wildlife, secondary recreation, and 
agriculture. 

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? ~urvival, fishing, wildlife, and secondary recreation. 

/'llORTH CAROLINA 1--DMINISTRATIVE CODE 10122/92 i 
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EHNR - ENVIRONMENTAL MAJilAGEMENT TI5t1: 02B .0300 

Supplemental Classifications 

Trout Waters: 
Swamp Waters: 

NSW: 
HQW: 

Suitable for natural trout propagation and maintenance of stocked trout; 
Waters which have low velocities and other natural characteristics which are 
different from adjacent streams; 
Nutrient Sensitive Waters which require limitations on nutrient inputs; 
High Quality Waters which are waters that are rated as excellent ·based on biological 
and physical/chemical chara.cteristics through division monitoring or special studies, 
native "and special native trout waters (and their tributaries) designated by the 
Wildlife Resources Commission, primary nursery areas (PNA) designated by the 
Marine Fisheries Commission and other functional nursery areas designated by the 
Wildlife Resources Commission, critical habitat areas designated by the Wildlife 
Resources Commissio~ or the Department of Agriculture, all water supply 
watersheds which are either classified as WS-I or WS-II or those for which a formal 
petition for reclassification as WS-I or WS-II has been received from the appropriate 
local government and accepted by the Division ofEnvironmental Management and 
all Class SA waters. 

ORW: Outstanding Resource Waters which are unique and special waters of exceptional 
· state or national recreational or ecological significance which require special 
protection to maintain existing uses. 

(d) Water Quality Standards. The water quality standards applicable to each classification assigned are 
those established in 15A NCAC 2B .0200, Classifications and Water Quality Standards Applicable to the 
SurfaceyYaters of North Carolina, as adopted by the North Carolina Environmental Management Commission. 

(e) Index Number. 
(1) Reading the Index Number. The index number appearing in the column so designated is an 

identification number assigned to each stream or segment of a stream, indicating the specific 
tributary progression between the main stem stream and the tributary stream. 

(2) · Cross-Referencing the Index Number. The inclusion of the index number in the schedule is to 
provide an adequate cross reference between the classification schedules and an alphabetic list of 
streams. 

(f) Classification Date. The classification date indicates the date on which enforcement of the ·provisions 
of Section 143-215.1 of the General Statutes of North Carolina became effective with reference to the 
classification assigned to the various streams in North Carolina. 

(g) Reference. Copies of the schedules of classifications adopted and assigned to the waters of the various 
river basins may be obtained at no charge by writing to: 

Director 
Division of Environmental Management 

Department of Environment, Health, and Natural Resources 
Post Office Box 29535 

Raleigh, North Carolina 27626-0535 
(h) Places where the schedules may be inspected: 

(i) Unnamed Streams. 

· Division of State Library 
Archives -- State Library Building 

109 E. Jones Street 
Raleigh, North Carolina. 

(1)' Any stream which is not named in the schedule of stream classifications carries the same 
· classification as that assigned to the stream segment to which it is tributary except: 

(A) unnamed streams specifically described in the schedule of classifications; or · 
(B) unnamed freshwaters tributary to tidal saltwaters will be classified "C"; or 

· · (C) after November 1, 1986, any newly created areas of tidal saltwater which are connected to Class 
SA waters by approved dredging projects will be classified "SC" unless case-by-case 
reclassification proceedings -are conducted. 

(2) The following river basins have different policies for unnamed streams entering other states or for 
specific areas of the basin: 

NORTH CAROLINA ADMINISTRATIVE CODE 10122192 ii 



I EHNR - ENVIRONMENTAL MANAGEMENT 2B .0300 

I .0308 CATAWBA RIVER BASW 

Classification 

I Name of Stream Description Class Date Index No •. 

Long Creek 

I 
Long Creek Frcxn a point 0. 6 mile downstream of WS-IV 8/3/92 11-120-(2.5) 

Mecklenburg County SR 2074 to a point 
0. 4 mile upstream of Mecklenburg 

I 
County SR 1606 

Mcintyre Creek Frcxn source to a point 0.3 mile up- c 9/1/74 11-120-3-(1) 
stream of Mecklenburg County SR 2025 

Mcintyre Creek Frcxn a point 0. 3 mile upstream of WS-IV 8/3/92 11-120-3-(2) 

I Mecklenburg County SR 2035 to Long Cr. 
Gutter Branch Frcxn source to a point 1.3 miles up- c 9/1/74 11-120-4-(1) 

stream of Mecklenburg County SR 2037 

I 
Gutter Branch Frcxn a point 1.3 miles upstream of WS-IV 8/3/92 11-120-4-(2) 

Mecklenburg County SR 2037 to Long Cr. 

Gum Branch Frcxn source to Long Creek WS-IV 8/3/92 11-120-5 

Tbanas Pond Entire pond and connecting stream WS-IV 8/3/92 11-120-6 

I to Long Creek 
Long Creek Frcxn a point 0. 4 mile . upstream of WS-IV CA 8/3/92 11-120-(7) 

Mecklenburg County SR 1606 to Lake 

I Wylie, Catawba River 
Fites Creek Frcxn source to a point 0.3 mile down- WS-IV 8/3/92 11-121-(1) 

stream of N.C. Hwy. 273 

I 
Fites Creek Frcxn a point 0.3 mile downstream of N.C.WS-IV CA 8/3/92 11-121-(2) 

Hwy. 273 to Lake Wylie, Catawba River 

CATAWBA RIVER (Lake Wylie Frcxn I-85 bridge to the upstream side WS-IV&B CA 8/3/92 11-(122) 

.I 
below elevation 570) of Paw Creek Arm of Lake Wylie, 

Cataw-ba River 

Unnamed Tributary at Frcxn source to a point 0.5 mile down- WS-IV 8/3/92 11-123-(1) 

Belmont Abbey College stream of N.C. Hwy. 273 

I Unnamed Tributary at Frcxn a point .0.5 mile downstream of WS-IV CA 8/3/92 11-123-(2) 

Belmont Abbey College N.C. Hwy. 273 to Lake Wylie, Catawba R. 

CATAWBA RIVER (Lake ~lie Frcxn the upstream side of Paw Creek WS-l!!il2 8(_3/92 11-(123.5) 

I 
below elevation 570) Am of Lake Wylie to North Carolina- · 

~C;.b Carolina ~rtion South Carolina State Line 
Paw Creek Frcxn source to Lake ~lie, Cata~ c 9/1/74 11-124 

River 

I Ticer Branch (Tiser Frcxn source to Paw Creek c 9/1/74 11-124-1 

Branch) 
Little Paw Creek Frcxn source to Lake Wylie, Catawba c 9/1/74 11-125 

I (Danga Lake) River 
Beaverdam Creek Froo source to Lake Wylie, Catawba c 9/1/74 11-126 

River 

I 
Legion Lake and Entire lakei and connecting stream to c 9/1/74 11-126-1 

Shoaf Lake Beaverdam Creek 

Stowe Branch Frcxn source to Lake Wylie, Catawba c 9/1/74 11-127 

River 

I Neal Branch (Armour Frcxn source to Lake Wylie, Catawba c 9/1/74 11-128 

Creek) River 
South Fork Catawba River Froo source to a point 0. 8 mile up- WS-IV 8/3/92 11-129-(0.5) 

I 
22 

I 



I EHNR - ENVIRONMENTAL MANAGEMENT 2B .0300 \--

I 
.0308 CATAWBA RIVER BASIN 

Classification 

I 
Name of Stream Description Class Date Index No. 

CATAWBA RIVER (Lake Wylie Fran Mountain Island Dam to Interstate WS-IV CA 8/3/92 11-(117) 

below elevation 570) Highway 85 Bridge at Belmont 

I Harwood Lakes and Entire lakes and connecting streams WS-IV CA 8/3/92 11-118 

Brinkley Twin Lakes to Lake Wylie, Catawba River 

Dutchmans Creek Fran source to a point 0. 8 mile WS-IV 8/3/92 11-119.:.(0.5) 

I 
downstream of Taylors Creek 

Leepers Creek Fran source to a point a point 0.8 c 8/3/92 11-119-1-(1) 
mile upstream of mouth 

I 
Sawmill Branch Fran source to Leepers Creek c 8/3/92 11-119-1-2 

Lippard Creek Fran source to Leepers Creek c 8/3/92 11-119-1-3 
Link Creek Fran source to Lippard Creek c 8/3/92 11-119-1-3-1 

Ore Bank Branch Fran source to . Leepers Creek c 3/1/62 11-119-1-5 

I Lick Run From source to.Leepers Creek c 3/1/62 11-119-1-6 

Reed Creek From source to Leepers Creek c 3/1/62 11-119-1-7 

Bradshaw Branch From source to Leepers Creek c 3/1/62 11-119-1-8 

I 
Dellinger Branch From source to Leepers Creek c 3/1/62 11-119-1-9 

Armstrong Branch Fran source to Dellinger Branch c 3/1/62 11-119-1-9-1 

Crooked Creek From source to Leepers Creek c 3/1/62 11-119-1-10 

I 
McClure Branch From source to Leepers Creek c 3/1/62 11-119-1-11 

Leepers Creek From a point 0. 8 mile upstream of WS-IV 8/3/92 1.1-119-1-(12) 

mouth to Dutchmans Creek 

Killian Creek From source to a point 1. 2 miles c 3/1/62 11-119-2-(0.5) 

I upstream of toouth 

Snyder Creek From source to Killian Creek c 3/1/62 11-119-2-1 

Anderson Creek Fran source to Killian Creek c 3/1/62 11-119-2-2 

I 
Wingate Creek From source to Anderson Creek c 3/1/62 11-119-2-2-1 

Wilkinson Creek From source to Wingate Creek c 3/1/62 11-119-2-2-1-1 

Ballard Creek From source to Wingate Creek c 3/1/62 11-119.;.2-2-1-2 

I 
Hooper Branch Fran source to Anderson Creek c 3/1/62 11-119-2-2-2 

Forney Creek From source to Killian ·Creek c 3/1/62 11-119-2-3 

Killian Creek Fr-om a point 1.2 miles upstream of· WS-IV 8/3/92 11-119-2-(4) 

mouth to Dutcbmans Creek 

I Stanley Creek From source to a point 1.0 mile c 3/1/62 11-119-3-(1) 

upstream of Gaston County SR 1918 

Stanley Creek Fran a point 1. 0 mile upstream of WS-IV 8/3/92 11-119.:3-(2) 

I 
Gaston County SR 1918 to Dutchmans 

Creek 
South Stanley Creek Fran source to Dutcbmans Creek WS-IV 8/3/92 11-119-4 

I 
Taylors Creek From source to Dutcbmans Creek WS-IV 8/3/92 11-119-5 

Dutcbmans Creek Fran a point 0.8 mile downstream of WS-IV CA 8/3/92 11-119-(6)• 

Taylors Creek to Lake Wylie, Catawba 

River 

I Long Creek From source to a point 0.6 mile dow- c 9/1/74 11-120-(0.5) 

stream of Mecklenburg County SR 2074 

Dixon Branch From source to Long Creek c 9/1/74 11-120-1 

I 
Vances Twin Lakes Entire lakes and connecting stream c 9/1/74 11-120-1-1 

to Dixon Branch 

Swaringer Lake Entire lake and connecting stream to c 9/1/74 11-120-2 

I 21 

I 
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To: 

From: 

Re: 

Memorandum 

File 

Robert Gandley, Environmental Eng!J;e_yr -LA.-.A ~ L 

North Carolina Superfund Section ~~~ ~,~ 

Natural Heritage Program Information for the Paw Creek Area 
Toddville Operations Center site, NCJ? 981 478 480 

Date: February 15, 1995 

Ref. 8 c1 

On this date I reviewed the Natural Heritage Program maps for information regarding 
endangered species and sensitive environments within 4 miles or 15 miles downstream of the 
Toddville Operations Center, Crown Central Petroleum, and Fleet Transport site in the Paw 
Creek area of Charlotte, NC. The only endangered or threatened species sightings reported 
in the area were several historic sightings of mollusks (Lasmigona Decorata and Alasmidonta 
Robusta) along Paw Creek and Long Creek respectively. More recent field information has 
indicated that these species are no longer present in Paw Creek or Long Creek. See attached 
memo by Jeanette Stanley (2/12/94) discussing conversations with Dr. Eugene Keferl of 
Brunswick College in Brunswick, Georgia regarding a study on freshwater mollusks that he 
conducted in 1987. His study in 1987 did not reveal any endangered mollusks in either of the 
creeks. 
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DATE: 

TO: 

FROM: 

. RE: 

February 12, 1994 

File 

Jeanette Stanley, Environmental Chemistqa -Jt-
NC Superfund Section VJA.l{4D 

Old Mount Holly Road PCE Site . 
Charlotte, Mecklenburg County, NC 
NCD 986 172 518 

and 

Consolidated Warehouse, Inc. 
NCD 130 708 126 
Charlotte, Mecklenburg County, NC 

On October 13, 1993, I visited the Natural Heritage Office on the 7th floor of the Archdale Building in 
Raleigh, NC. There I reviewed the USGS quadrangle maps for sitings of endangered species and locations 
of priority areas and Natural communities. I reviewed the following quadrangle maps: Mountain Island 
Lake, Charlotte West, Mount Holly, Belmont and Lake Wylie. 

I noted three sitings of animals .that were within the air and surface water target distance limit of the site. 

Along Long Creek; approximately 1/4 mile downstream of where the unnamed tributary enters Long Creek, 
there has peen a siting of Alasmidonta robusta, also know as the Carolina Elktoe. This species is endemic 
to North Carolina and believed to be extinct. This species is also in the 2 - 3 miles distance ring via the 
air pathway. 

Along Paw Creek, approximately 1.4 miles downstream from the up gradient lagoon, theLawigona decorata, 
or Carolina Heelsplitter, has been spotted. This species is a NC endangered, federally proposed 
endangered, NC critically imperilled, and globally critically imperilled species. This siting is within the 
1 - 2 mile distance ring from the site. This species has also been spotted approximately 2 miles further 
down Paw Creek. This siting is within the 2 - 3 mile target distance for the air pathway. 

On November 3, 1993, I spoke with Dr. Eugene Keferl, Bnms\vick College, Brunswick, GA (912) 264-7233, 
regarding a study he conducted on endangered fresh water mollusks in 1987. We discussed the Carolina 
Elktoe that was on the Natural Heritage Map in the Long Creek surface water pathway. He said that this 
area and an area in the Pee Dee River System were the only places this mollusk was ever spotted, but the 
siting was in the 1800s. His study in 1987 found no endangered mollusks in Long Creek. 

We discussed the Carolina Heelsplitter that was indicated to be present in Paw Creek. He said that his 
1987 search showed Paw Creek to be devoid of any mollusks. He recommended that I contact Dr. Edward 
Menhanick (704) 547-4046 at UNC Charlotte. He may have some recent information on species in these 
creeks. · 
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Ref· 9 

To: 

From: 

Re: 

Date: 

Memorandum 

File 

. Robert Gandley, Environmental EngJ!l!7r "'-'-a _g__,A 
North Carolina Superfund Section~~""'~l 

Site Information. 
Toddville Operations Center site, NCD 981 478 480 

January 17, 1995 

On January 9, 1995 I spoke with Andy Tinsley (704-382-3712) of Duke Power's 
Toddville Operations Center regarding conditions and practices at the site. Mr. Tinsley told 
me that no solvents are used out in the yard at the site but that solvents are used inside the 
garage. They formerly used Safety Clean as their provider/disposer of solvents. They are 
currently using "zep" (spelling uncertain) cleaner. Mr. Tinsley also told me that the facility 
currently receives water from CMUD and also receives bottled water for drinking. The wells 
that were onsite at the time of the Site Inspection in 1987 are now capped. Mr. Tinsley also 
told me that he would have Dave Roche call me to further discuss site history as Mr. Roche 
was present at the site at the time of the Site Inspection in 1987. 

On January 17, 1995 I spoke with Dave Roche (704-382-7807) of Duke Power's 
Toddville Operations Center site. I asked Mr. Roche about. solvent usage at the site and he 
stated that they used mineral spirits provided by Safety Clean in their parts washers and they 
used toluene based paint thinners. Mr. Roche also said that 1,1,1-trichloroethane had been 
used for degreasing at the site for many years. I specifically asked Mr. Roche if 
tetrachloroethylene (PCE) had ever been used at the site and he stated that to his knowledge, 

- no PCE has ever been used at the site. I also asked Mr. Roche if the onsite wells that were 
sampled at the time of the Site Inspection were being used for drinking water at the time they 
were sampled. Mr. Roche told me that the wells were not being used for drinking water at 
the time of the Site Inspection in 1987 because the facility had previously connected to city 
water provided by CMUD. 
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To: 

From: 

Re: 

Date: 

Memorandum 

File 

Robert Gandley, Environmental Engineer 
North Carolina Superfund Section,{i, 

Groundwater Population within 4 miles 
Toddville Operations Center site, NCD 981 478 480 

March 21, 1995 

Ref. 13 

On this date counted all houses within 4 miles of the Toddville Operations Center site 
that are not located along a mapped water line. The results will be used to estimate the 
number of homes using private wells. The accuracy of the estimate is uncertain as the 
topographic maps for the area within 4 miles of the site are all at least 10 years old. It is 
likely that there are currently many more houses in the area. However, the waterline map 
obtained from the City of Charlotte only shows water mains and does not include all of the 
smaller water lines. The number of homes thought to be using private wells within 4 miles of 
the site is estimated as follows: 

Distance 
0-114 mile 
114-112 mile 
1/2-1 mile 
1-2 miles 
2-3 miles 
3-4 miles 

#of Houses 
17 
73 ' 
253 
1,238 
1,655 
1,288 

# of Private Well Users 
43 
183 
633 
3,095 
4,138 
3,220 

The# of Groundwater Users was estimated by multiplying the il of Houses by 2.5 persons 
per house, the average number of persons per household in Mecklenburg County at the time 

. of the 1990 Census. 

Based upon the water supply printout provided to us by the NC Public Water Supply Section, 
the list of wells. within four miles of the site is as follows: 

Na1M 
A. Juniper Drive Water System 
B. Oakdale Subdivision 
C. Parkwood Mobile Home Park 
D. Sunset.Grove Mobile Home Park 
E. Trexler Mobile Home Park 
F. Farmington 
G. Providence West Subdivision 
H. McCall Brothers 

Distance 
1-2 miles 
2-3 miles 
114-112 mile 
1-2 miles 
2-3 miles 
1-2 miles 
112-1 mile 
1-2 miles 

Population 
94 
440 
157 
76 
114 
109 
309 
30 
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By combining the private well data with the community well data, estimates of the total 
groundwater population within 4 mile of the site can be determined. The total groundwater 
population estimates are as follows: 

Distance 
0-114 mile 
1/4-1/2 mile 
112-1 mile 
1-2 miles 
2-3 miles 
3-4 miles 

Population 
43 
340 
942 
3,404 
4,692 
3,220 

The total number of groundwater users within 4 miles of the site is estimated as 
12,641 people. 
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• • Ref. 14 
Site Name: Toddville Operations Ctr 
Site Number: NCD 981 478 480 

Site Location: Charlotte, N.C. 
Mecklenburg County 
Latitude: 35 16 31.0 
Longitude: 80 54 59.0 

Date: July 06, 1992 

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 31 31 14 14 

1/2 mile 343 374 180 194 

1 

2 

3 

4 

mile 1,860 2,234 813 1,007 

miles 11,821 14,055 4,523 5,530 

miles 16,967 31,022 6,748 12,278 

miles 23,919 54,941 9,228 21,506 

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 summing 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. 

FINAL95.RP 
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SITE INSPECTION REPORT 

Toddville Operations Center 

NC D981478480 
610 Toddville Road 

Charlotte, NC 

31 March 1987 

. StanT. Atwood, Toxicologist 

NC Division of Health Services 
Solid and Hazardous Waste Management Branch 

Environmental Health Section 
CERCLA Unit 

.-I 
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Ref. 16 

James G. Martin, Governor 
Phillip J. Kirk, Jr., Secretary 3 September 1986 Ronald H. Levine, M.D., M.P.H. 

Ms. Denise Smith 
EPA NC CERCLA Project Officer. 
Air and Hazardous Material Division 
~45 Courtland Street, N.E. 
Atlanta, GA ~0365 

Dear Ms. Smith: 

SUBJECT: Preliminary Assessment Report 
Toddville Operations Center NC D981478480 
Charlotte, NC 28242 

State Health Director 

. Enclosed please find the Preliminary Assessment report for the 
subject site. The recommended priority for the site is based on review of the 
available data. 

The Duke Power Toddville Operations Center is on approximately 
115 acres of land and includes a warehouse that has been used by Duke Power 
for approximately 30 years. Several acres of land just west and south of this 
warehouse have been used to store equipment including capacitors and 
transformers since the warehouse was built. Some of the capacitors reportedly 
contained oil with high concentrations of PCB's. Some of the transformers may 
also have contained oil with PCB's. Servicing of transformers, including 
changing and filtering of transformer oil has also occurred in this area in 
the past. 

Two wells on site were taken out of service when city.water became 
available to the facility in about 1971. The area surrounding the facility is 
presently served by city water, however, it is believed that many of the 
houses in the immediate vicinity predate the availability of city water. 
service. These houses may therefore still have usable wells. 

Because of the potential for ground water contamination at this site 
a medium priority for inspection is recommended. If you have any questions 
pleas.e contact me at (919) 733-2801. 

JB/tb/0214b 
.... 

Sincerely, 

~~ 
Jack Butler, Environmental Engineer 
CERCLA Unit 
Solid and Hazardous Waste Management Branch 
Environmental Health Section 



I 
I POTENTIAL HAZARDOUS WASTE SITE 

PRELIMINARY ASSESSMENT 
II. IDENTIFICATION 

PART I - INFORMATION AND ASSESSMENT 1

01 STATE 102 SITE NUMBER 
NC D981478480 

SITE NAME AND LOCATION 
SITE NAME (Legal, common, or descriptive name of site) 
ville Operations Center 

1

02 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER 
610 Toddville Road · 

ITY 
harlotte 

OORDINATES: 
LATITUDE 35° 16 1 32" I LONGITUDE 80° 54 1 58" 

10 DIRECTIONS TO SITE <Starting from nearest public road) From 1-85 exit northwest onto Hwy. 27 <Thrift Road/ 
Fldom Drive>. Approx. 1.8 miles from 1-85 turn right onto Toddville Road. Site Is just north of 
r road tracks. 

(Jf known and different from owner> 
Power Co. 

lbfte 

08 STREET <Business, mall Jng, residential) 
j610 Toddville Road 

YPE OF OWNERSH~P (Check one) 
!X A. PRIVATE l I B. FEDERAL: 

. l F. OTHER: 
___________ ..;..<A"'""g~e..;.;n.;;;.<..cy> I I C. STATE I I D; COUNTY I I E. MUNICIPAL 

(SpecIfy> I I G. UNKNOWN 

14 OWNER/OPERATOR NOTIFICATION ON FILE <Check all that apply> CCERCLA 103c) 
I A. RCRA 3001 DATE RECEIVED: I I B. UNCONTROLLED WASTE SITE DATE RECEIVED !XI C. NONE 

CHARACTERIZATION OF POTENTIAL HAZARD 
BY (Check all that apply) 01 ON SITE INSPECTION 

lJYES DATE I 1 A. EPA I 1 B. EPA CONTRACTOR I 1 C. STATE I 1 D. OTHER CONTRACTOR 
I 1 E. LOCAL HEALTH OFFICIAL I 1 F. OTHER: 

I NO CONTRACTOR NAME(s): 

0211TE STATUS (Check one> 
lX A. ACTIVE. I 1 B. INACTIVE I 1 C. UNKNOWN 

03 YEARS OF OPERATION 
1956 I Present I 1 UNKNOWN 

BEGINNING YEAR ENDING YEAR 
041iESCRIPTION OF SUBSTANCES POSSIBLY PRESENT. KNOWN, OR ALLEGED Site used for approx. 30 yrs. to store and 
selllce electrical equipment Including transformers and capacitors. Transformer all possibly also used In past 
for dust suppression. Two wells on sJte have been capped since 1971. Surrounding area served by city water 

051ESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATION 
Th Is not a RCRA facility. · 

however some houses may have wells. 

01 RIORITY FOR INSPECTION (Cbe~ one.Dif h!gh 1or med~um Is checked,tcomolete P.1artd2 -t Waste Information and Pa, , ~ - escr pt on at nazaraous vena. tons ana net en s> 
I 1 A. HIGH lX1 B. MEDIUM . I 1 C. LOW I 1 D. NONE 

lnspectjoo required 
rompt yJ 

(Inspect. Jon required) (Inspection on jlme <No further action needed aVailable bas sJ complete current atsposftlon form> 

01 CONTACT 
Joe Harwood 

0 ERSON RESPONSIBLE FOR ASSESSMENT 
Jack Butler 

E111FORM 2070-12 (7-81) 

.,82 OFP(Agency/Organlzatlon) 
uke ower (.;(). 

1

05 AGENCY 'ORGANIZATION 103 TELEPHONE NUMBER,08 DATE 
NC DHR/DHS SHW Mgmt. Br. (919) 733-2801 08/27/86 



I t-v a"EN"f 1 nL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

PART 2 - WASTE INFORMATION 

OJiYsJcAL TT~TEf I > . ot~~~~e~u~T~nt~Tq~!~Itles heck al ha app Y musT be lndependeg+> 

l SOLID l 1 E~ SLURRY TONS 
[ 1 B. POWDER~ FINES lX1 F~ LIQUID CUBIC YARDS Unknown 
ilf· SLUDGE [ 1 G. GAS No: OF DRUMS 
F· other 

Til WASTE TYPES . 

,J. IDENTIFICATION 

03 ~~~~k~W¥X~~~~~9~> 
lX1 A~ TOXIC l 1 H: IGNITABLE 
I 1 B. CORROSIVE I 1 I~ HIGHLY VOLATILE 
[ 1 C. RADIOACTIVE 
lX1 D. PERSISTENT 
l 1 E: SOLUBLE 

1 F~ INFECTIOUS 
1 G. FLAMMABLE 

1 J. EXPLOSIVE 
1 K. REACTIVE 

. l 1 L. INCWPATIBLE 
1 M; NOT APPLICABLE 

=iGORY 
SUBSTANCE NAME OJ GROSS AMOUNT 02 UNIT OF MEASURE 03 COMMENTS 

SLUDGE 
OILY WASTE 

SOL SOLVENTS 
~ PESTICIDES 
a; OTHER ORGANIC CHEMICALS Unknown Transformer and capacitor oil 
IOC INORGANIC CHEMICALS 

-F ADICS 
BASES - s HEAVY METALS 

CA IV. HAZARDOUS SUBSTANCES See Appendix for most fre~uently cited S Numbers) 

~GORY SUBSTANCE NAME . 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION 
PCB's 1336-36-3 

=I . 

-

~EDSTOCKS (See Appendix for CAS numbers> 
GORY 0 I FEEDSTOCK I~AHE 02 CAS NUI•IBER CATEGORY 

FDS FDS 

-~~ 
FDS 
FDS 

-s FDS 
'I I • ~OURCES OF I NFORi•lA T I ON (Cite specific references, e. g. state f i les, 

I~C DHR/DHS, CERCLA Unit, Raleigh, i~C • I. ~~~man~nt 
1 
f ~ Jes, 

' 
.. . 

2 • .,$\iS, 1.5 Quad., liountain Island Lake '-'uadrangle, I:JvSi. 

~",;IOrll·i 2o1o-12 <7-c..J > 

I 
I 

0 I FEEDSTOCi~ l~Ai-iE 

sample analysis, repods 

0Bo~M~Y~T?6N 

i 02 Ct\S il<.:;.ut:~ 



I POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 
II HAZARDOUS CONDITIONS AND INCIDENTS 
01 !XI A. GROUNDWATER CONTAMINATION 02 [ I OBSERVED <DATE: 

II. IDENTIFICATION 

l X I POTENTIAL l I ALLEGED 
0310PULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION 2 wells on site not used since 1971. 
Po lble private wells In area. Possible contamination from transformer and capacitor oil containing PCB's. 

01 B. SURFACE WATER CONTAMINATION 02 l I OBSERVED <DATE: 
03 POPULATION POTENTIALLY AFFECTED---- 04 NARRATIVE DESCRIPTIO-N ___ _ 

I 
01 [ I C. CONTAMINATION OF AIR 
03-0PULATION POTENTIALLY AFFECTED 

02 [ I OBSERVED (DATE: 
04 NARRATIVE DESCR I PTI 0-N--------

011 I D. FIRE/EXPLOSIVE CONDITIONS 02 l I OBSERVED (DATE: 
03 OPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTIO-N ___ _ ----

01 I E. DIRECT CONTACT 02 [ I OBSERVED (DATE: 
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTIO-~N-------

l I POTENTIAL [ I ALLEGED 

l I POTENT I AL l I ALLEGED 

I POTENTIAL [ I ALLEGED 

l I POTENTIAL [ I ALLEGED 

OI~XI F. CONTAMINATION OF SOIL 02 [ I OBSERVED <DATE: [XI POTENTIAL [ I ALLEGED 
03 AREA POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION Possible use of transformer ol I for 

I <Acres> 
du_ suppression In past. Possible spills of oil containing PCB's In past. 

I 
l I POTENTIAL I I ALLEGED 01 !XI G. DRINKING WATER CONTAMINATION 

03,PULATION POTENTIALLY AFFECTED 
02 [ I OBSERVED (DATE: 
04 NARRATIVE DESCRIPTION 2 wells on site capped In 1971. ---Po ible private wells In area. 

I H. WORKER EXPOSURE/INJURY 02 I OBSERVED <DATE:---- I POTENTIAL l I ALLEGED 
PULAT I ON POTENTIALLY AFFECTED ---- 04 NARRA Tl VE DESCRIPTION 

I I. POPULATION EXPOSURE/INJURY 02 l I OBSERVED <DATE: l I POTENT I AL l I ALLEGED ----03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION I -

I 
I 



I 
I POTENTIAL HAZARDOUS WASTE SITE 

PRELIMINARY ASSESSMENT 
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

II 1AZARDOUS CONDITIONS AND INCIDENTS (Continued) 
01 1 I J. DAMAGE TO FLORA 02 l I OBSERVED <DATE: 

~---03 POPULATION POTENTIALLY AFFECTED ---- 04 NARRATIVE DESCRIPTION 

I 
011 I K. DAMAGE TO FAUNA 
04 \RRATIVE DESCRIPTION 

I L. CONTAMINATION OF FOOD CHAIN 

02 l I OBSERVED COATE: 

02 l I OBSERVED (DATE: 
04 NARRATIVE DESCRIPTION (include name(s) of species> 

I 
C p ls/runof /s an ng eak ng rums 

----

----

OlliSMliUNSTABLE
1

CONtTA0tN1MENT OF 1WAST0E ) 02 l I OBSERVED <DATE: 

03 PULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION 

N. DAMAGE TO OFFSITE PROPERTY 
04 NARRATIVE DESCRIPTION 

I 
02 l I OBSERVED (DATE: ----

01 l I O. fi~f~!N~~f~~ OF SEWERS, STORM 

04~RATIVE DESCRIPTION 

02 l I OBSERVED <DATE: ------' 

01 I P. ILLEGAL/UNAUTHORIZED DUMPING 02 l I OBSERVED <DATE: ----04 NARRATIVE DESCRIPTION 

I 
05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS 

I 
Ill. TOTAL POPULATION POTENTIALLY AFFECTED: liJ COM'-IENTS 

SOURCES OF INFORMATION <Sites eclflc references, e. 
evlously cited. 

EP11tORM 2070-12(7-81) 

I 
I 

II. IDENTIFICATION 

l I POTENTIAL l I ALLEGED 

l I POTENTIAL l I ALLEGED 

l I POTENTIAL l I ALLEGED 

l I POTENTIAL [ I ALLEGED 

l I POTENTIAL l I ALLEGED 

l I POTENTIAL l I ALLEGED 

[ I POTENTIAL [ I ALLEGED 
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. Li\riTUDE ANi:r LONG.ITUDE c·ALCULATION WORKSHEET 
LI USING ENGINEER'S SCALE (1/60) 

Ref. 17 

SITE NAME: Todt.lv/lle 0 Pe-ra. f, ·a h .s Ce.Jrh:.r CERCLIS #: /VC]) 9cf'! ¥7? tfl"c; 
I 

AKA: SSID: 

ADDRESS: G!o ~elelv,·;;'G lfot<d 

CITY: Ct tir I o fie STATE: file ZIP CODE: ;2. ? .2-~ .2.. 

SITE REFERENCE POINT: SW Corller of . War.£.~4~-G 

USGS QUAD MAP NAME:Mot.Lntt+inis/andLa..k-e. TOWNSHIP:---=- N/S RANGE:-=:_ E/W 

SCALE: 1:24,000 MAP DATE: /1l. 'f{pz:['lf.3flECTION: - 1/4 - 1/4 1/4 

MAP DATUM: @ 1983 (CIRCLE ONE) MERIDIAN: ______________ _ 

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 7.5' MAP (attach photocopy): 

LONGITUDE: ~o S2' ~" LATITUDE: 3S"o __)£• _Q_" 

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5; GRID CELL: 

LONGITUDE: g'O o S""2 ' 30 " LATITUDE: 3 So I:>' 0 " 

CALCULATIONS: LATITUDE (7.5' QUADRANGLE MAP) 

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 • ..3 3 0 4 = 'f 0 • f' " 
I C) EXPRESS IN MINUTES AND SECONDS (1'= 60"): _!_· .?0. 86" 

I 
I 

I 
I 
I 
·I 

D) ADD TO STARTING LATITUDE: 3So /5'•~.2._" + _j_•_::}'/._Q_ = 

J SITE LATITUDE: ~o_Lf_• ..A.i..~_Q_" l 
CALCULATIONS: LONGITUDE ( 7. 5 ' QUADRANGLE MAP) 

A) NUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REF POINT: 

B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS: 

A X 0.3304 = /'/9. 0/" 

C) EXPRESS IN MINUTES AND SECONDS ( 1 '= 60" ) : _£__' ;;_ 'f. 0/ " 

D) ADD TO STARTING LONGITUDE: _iQ_o~' 30._Q_" + ·~, ;2.f._g__ = 

I sITE LONG I TUDE ' _!!!_ 0 ....§7t· _§!l_. _.!!__ 

/J • I 
.INVESTIGATOR =--~~~....;;:..___;.v...;;._..:.~.=..::....:::.=:.·:...:.... ______ _ DATE: 

E-10 

i .. 

' ,' 

:_j' 
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!'!· .. • • ••• ..;. ••. _siTE NAl-l.E:_· _Tt_o;_;&::;.~=....t...v:.:.;l..:...;le.=--O..;.f:;..;.e.=r;...;a..:..;;;f~··...;.o.:..:.:n.r:.._-=C::..:e~h!..!+-=~..:...;,.. __ nuMBER: NCJJ. '.tiKI 'f7R fto : ·. 

e INTERIOR-GEOLOGICAL SURVEY, RESTON. VIRGINI.I.-1988 
5) 0 511 DOOm E. 

TOPOGRAPHIC MAP QUADRANGLE NAME: fYJowrkdn Isla.nd Lo...k -e. 

COORDINATES OF LOWER RIGHT-HAND CORXER OF :!.S·MINUTE GRID: 

LATITUDE: ~So /{,' 3/• LONGITUDE: ~0-:- 5"2. ' 3 0 • 

E-ll 

SCALE: I :24,000 . 

~ . 
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SUPERFUND CHEMICAL DATA MATRIX 
I. 
.I APPENDIX B TABLES 

I 
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I .. -- June_l994 
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MEMO 

TO:· 

FROM: 

DATE: 

SUBJECT: 

·Superfund Section Staff 

Jeanette Stanley 
Environmental Chemist 
NC Superfund Section 

January 17, 1995 

Update on Status of Wellhead Protection Programs in N.C. 

... - - - ~ -
Ref. 19 

I spoke with Mr. Randy Prillaman, Hydrogeolo.gist, NC DEM (919) 733-3221. He said that 
he has reWritten a draft ·wellhead Protection Area implementation plan. It was submitted to US EPA 
in late December 1994. This plan is based on either an expensive hydrogeological study or the 
protection of a whole area ba.Sed on a calculation using recharge rate and pumping rate as variables. 
He does not know if or when final approval will be received from EPA, but he expects to know by 
April or May 1995. 

. Some areas he expects to be the first to have wellhead protection areas are Gaston County, 
the Town of Black Mountain, and numerous small communities affiliated with the North Carolina 
Rural Water Association. Gaston County has delineated wells and completed a contaminant source 
inventory. 

:, 
I 
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-:: I
. · Duke Power Company 

Wachovia Center 
P.O. Box 1007 
Charlotte, N.C 2820/- T(I07 

I DUKE POWER 

I October 1, 1992 

I 
·Ms. Colleen Sullins 

I Division of Environmental Management 
North Carolina Department of Environment, 

Health and Natural Resources 

I 
P. 0. Box 29535 
Raleigh, NC 27626-0535 

SUBJECT: 

I 
Stormwater Permit- Application 
Duke Power Company - Toddville Operations Center 

Dear Ms. Sullins: 

I 
'Ref. 21 

I Attached is the stormwater application for Duke Power Company Toddville 
Operations Center in Charlotte, NC. If you have any qr.es_tions concerning 
the attached information, please give me a call at· 704-382-4418. ·I 
Sincerely, 

·~~.~ 
I Patricia J. Reynolds 

Corporate/Customer Environmental Services 

I attachments 

I 
I 
I 
I 
I 
I 
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Duke Power Company 
Toddville Operations Center 

NPDES Stormwater Discharge Permit Application_Narrative 

INTRODUCTION 

The Toddville Operations Center in Charlotte, Mecklenburg County, 
provides trucking and warehousi~g, electrical equipment storage 
and maintenance, communication, vehicle maintenance, and shipping 
for final disposition of ~sed and waste materials for the Duke 
Power locations in its service area. The twenty-three buildings 
on this site house these functions as well as offices for supervision 
and support of field crews. 

srtE RUNOFF COLLECTION AND TREATMENT 

Area Description 

The surface area of the Toddville Operations Center is ·us acres. 
Each of the buildings is surrounded by asphalt paving, where vehicles 
are parked and some materials are stored. Most outdoor storage, 
such as for distribution trans ,formers, is on a 6 to 8-inch depth 
of crusher run stone .. Small portions of the site, at the entrances 
and property boundaries, are landscaped. 

Collection, Treatment, and Discharge 

There are 
areas of 
collected 
activity 

a total of 27 catch basins which receive runoff from 
outdoor storage or industrial· ·activity .. All of the 
runoff from the areas of outdoor storage and industrial 

are routed to a stream in the Paw Creek drainage. 

Wastewaters from the buildings . on-site do not enter the stormwater 
collection system. The wastewaters are discharged to the municipal 
sewer system or, in the case of garage wastewaters, treated in 
an oil/water separator prior to discharge to a septic system 
drain field. 

MATERIALS MANAGEMENT 

Exposed Storage 

Haterials stored exposed to stormwater include electrical equipment 
(oi 1- filled trans formers,. non-PCB capacitors),· utility poles, ·scrap 
metal (including drained transformers for salvage), and non-leaking 
PCB capacitors stored· on pallets awaiting shipment for disposal. 
All such storage is on a 6 to 8-inch depth of crusher run stone. 



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

Materials Storage Areas 

With the exception of non-leaking PCB capacitors stored outside 
on pallets, all appreciable chemical and petroleum storage at this 
site is inside buildings, or is in tanks with secondary containment. 
The shipping and receiving dock for the warehouse is under cover. 
There are two buildings used for the storage of used and waste 
materials (including PCB) prior to shipment for final disposition.· 
The building used for PCB storage meets the applicable USEPA 
regulations. 

Secondary Containment 

Other . than underground fuel storage. tanks, the largest volume of 
petroleum stored on-site is above ground at the transformer shop 
building. The transformer oil tanks at this building, with a total 
storage capacity of 100,000 gallons, are within a concrete retaining 
wall capable of holding the entire contents of the largest tank. 
Six (6)-inch concrete curbing is provided inside the storage • 
buildings for used and waste materials. There are no drains from 
these buildings. 

Non-Structural Controls 

There is a current Spill Prevention Control and Countermeasure 
(SPCC) Plan in effect at this site per 40CFR ll2 regulations for 
the warehouse and the transformer shop. Training in the plan is 
given to all involved employees annually, with periodic response 
drills. Monthly . inspections of all oil storage are performed and 
documented, in addition to daily inventory for the underground 
fuel tanks. Weekly leak inspections are performed and documented 
for the two storage buildings for used and waste materials. 

At chemical and oil storage locations, and in each of the warehouse's 
trucks, are provided spill absorberit and protective equipment. 
This facilitates rapid cleanup of any minor spills associated with 
the trucking and warehousing operation. 

APPLICATION OF FERTILIZERS AND PESTICIDES 

For the small area of this site that is 
no need for application .of fertilizer. 
twice a year by a licensed applicator. 

SUMMARY 

landscaped, there has been 
Weed killer is applied 

The Toddville Operations Center does warehousing and outdoor storage 
of electrical material and apparatus, stores used and waste materials 
prior to shipment for final disposition, and operates and maintains 
vehicles for the transport of this material. Most appreciable· 
·Chemica~ storage is done inside buildings or in tanks within concrete 
containment. Stormwater runoff from the site is collected and 
discharged off-site via four outfalls. 



-~"1'":'-.,!.•·#··'··· ..... ·.• 

GENERAL INFORMATION •••• ·~··:"-: .J 

ConrolitUtlld Aumirz Progrwn G 
• R"zd "" ··c,n,,.,.l /n•rn.~ r·.:·.~"'~·.:.· ~o~'~ro~~"Y~•~ra~r:-.~·:":..!'~· :-,-,-,P:iJC~~~~;:;;:;~;;;;:;:;:::i·::::t' :-:; 

tl'los f.•colot\' a publicly owned trNtm.nt worla 
wl'iocn r~uou on a disch.,.qe to wtrten of the U.S.? 
(FORM 2AI 

If ~ oreortntl!'d ••oe• h .. been provoCII!'d, rlfi• 
•t on the desogn~tl!'d ~e. Aevo..., tl'!e onforrn
ltton cerefuJty; ,_f tf"'!'t' o~ ..;: :' mconect. aoa 
througl'!· ot •net enter ~~ ~r~t di!U on !l'le 
aooropro•te fill-n er• below. Also, of any of 
the oreorintltd data is •btant (till.,,..:. ro tile 
S.ft af ·rh. · IU>.I IP«e lira rM infonnetion 
titer mould .,p .. rJ, piNR provide It in trno 
pr~ fill_.n erMfsJ below, II tr.. label Is 
complne and corrwct, you need 1101 comoletw 
Items I. Ill, V. and VI t.xc.tJr Vl·l! .,..,.,lr:ft 
must ~ compte~ r.vtrdlnJJ. Complete ell 

.. items if no Iebei ~~ bHn providltd. Refer to 
· the innrvctions for druilad item dncrro

tions 1nd for the legal luthoriutions under 
which this diU is collected. 

S"I:C:U"IC: QUESTIONS 

Does or will this flcility /eitf'lel' .xining or prop~J 
include 1 conc:entnted enlmal fwdlng opention or 
~ic enlmel production fcfllty which '"ults in e· 
cSbl::f-ve to WftWI of the U.S.7 (FORM 281 

Oo you or will you injtct It this facility indvnrill or 
municiPII. effluent below tht lowermost stl'lltum con· 
!lining, within on• qUI Mer· mile ol the well bore, 
underground 10un:a of drinking weter7. (FORM <41 

H. Oo you or will you injiCt It this fKillty fluids for ~ 
cill processes tuch u mining 'lf tutfur ~Y the FI'QCh 
prOCftS, 10lution mining of minll'llls, in situ combu,. X 
tion of foail fuel, or I"'COWry of geothermtl trargy7 
CFORM41 . 

EPA Form 3510-1 fR., 10.80' CONTINUE ON REVERSE 

I 1-12 



& Storage 

Attach to this application a topographic map of the area extending to at least one mile beyond property bounderies. The map must show 

I 
outline of the facility, the iocation of each of its existing and proposed intake and discharge struc:tures, each of its hazardous waste 
tment, storage, or disposal facilities, and each well where it injects fluids underground. Include all springs, rivers and other surface 
er bodi~s in the map area. See instructions for precise requirements. . 

XII. NATURE OF BUSINESS fprovid~il brief description • 0 • •• 0 • • • ' 1. ., ' ·:.: •• 

he Toddville Operations Center provides trucking and warehousing,· electrical equipment 

l torage and maintenance, communication, vehicle maintenance, and shipping for dispositio~ 

f used and waste materials for the Duke Power locations in its service area. 

I 

orm ·J510·1 IR..,. 10-801 RW¥ena 

1-13 



I 
I 

I 
I 
I 
I 
I 
I 

I 

I 
I 
I 

EPA 10 Number {copy frOm Item I of Form 1} 

NCD981861438 
Form Approved. OMB No. 2040-0006 

Approval expires 5-31-92 

United States Environmental Protection Agency 
Washington, DC 20460 

Application for Permit To Discharge Stormwater 
Dischar es Associated with Industrial Activi 

. · . • . . . Paperwork Reduction Act Notice • · 
Pubhc .repo~.n~ burden for this apph<?at1on IS es.t1m~t~d to average 28.6 hours per application, including time for reviewing instructions, 
searchmg ex1stmg_ data sources, gat~enng and ma1ntammg the data needed, and completing and reviewing the collection of information. Send 

. comme':'tS rega~dmg the burden estimate, anx other aspect of this collection of Information, or suggestions for improving this form. including 
suggestiOns wh1ch rna~ Increase or reduce thiS burden to: Chief, Information Policy Branch, PM-223, U.S. Environmental Protection Agency 
401 ¥ St., SN, Wash.ngton, DC 20460, or Director, Office of Information. and Regulatory Affairs, Office of Management and Budget' 
Washmgton, DC 20503. . • 

I. Outfall Location· • • :' ' ' • • ·, ' • ' , ' ·• • • ·, • • • • .:. I .· • • • • • '•: '• •: t .. o•~ ' 

For each outfall list the latitude and Jon itude of Its location to the nearest 15 seconds and the name of the receivln water. 

A. Outfall Number D. Receiving Water 
list 

1 

2 

3 

II. lm rovements ~ . . . . . . . . . . ' 

A. Are you now required by any Federal, State, or local authority to meet any Implementation schedule for the construction, upgrading or 
operation of wastewater troatment equipment or practices or any other environmental programs which may affect the· ciischarges 
described in this application? This Includes, but is not limited to; permit conditions, administrative or enforcement orders, enfor~ment 
compliance schedule letters, stipulations, court orders, and grant or loan conditions. · 

4. Final 
1. Identification of Conditions, 2. Affected Outtalls Co"m 

t-='..;.;.;..~~;;;....=;=-f 

reements, Etc. number source of dlschar e 3. Brief Desert 

B. You may· attach additional sheets describing any additional water pollution (or other environmental projects which may affect your 
discharges) you now have under way or which you plan. Indicate whether each program is now under way or planned, and indicate your 
actual or planned schedules for construction. 

Ill. Site Oraina I I . . • • . • • . • • • 

Attach a site map showing topography (or indicating the outline of drainage areas served by the outfall(s) covered in the application if a 
topographic map is unavailable) depicting the facility including: each of its intake and discharge structures: the drainage area of each storm 
water outfall; paved areas and buildings within the drainage area of each storm water outfall, each known past or present areas used lor 
outdoor storage or disposal of significant materials, each existing structurar control measure to reduce pollutants in storm water runoff. 
materials loading and access areas, areas where pesticides, herbicides, soil conditioners and fertilizers are applied: each of its hazardous 
waste treatment. storage or disposal units Oncluding each area not required to have a RCRA permit which is used for accumula!ln.9 h_azardous 
waste under 40 CFR 262.34); each well where fluids from the facility are injected underground: springs. and other surface water bod•es wh•ch 
receive storm water dischar es from the facili I EPA Form 3510·2F (11·90) Page 1 of 3 

2F-l 
Continue on Page 2 
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Total Atea Drained Outfall Ate a of lmpt!rvious Surface Total hea Orair 

1 
2 
3 

0 acres 
0 acres 
1 acres 

"30 acres 
20 acres 
10 acres. 

;~ 

B. Provide a narratiVe description of significant materi~ls that are currently or in the past three years have been treated, stored or disr 
a manner to allow exposure to storm water; method of treatment, storage, or disposal: past and present materials management ~ 
employed. in the last three years, to minimize contact by these materials with storm water runoff; materials loading and access an 
the location, manner, and frequency in which pesticides, herbicides, soil conditioners, and fertilizers are applied . 

. See Attached 

C. For each outfall, provide the location and a description of existing structural and nonsttuetural control measures to reduce poi 
storm water runoff; and a descriptlo.n of th~ treatment the storm wat_er receives, lncludin the. schedule and type of maintenance f· 

1 SPCC Plan, Employee Training 
2 SPCC Plan, Employee Training 
3 SPCC Plan, Employee Training 

Ust C 
T 

V. Nonstormwater Dlschar . . ~ : . .. . . . . . . . . ~ . ·~ . 
A. I certify under penalty of law that the outfall(s) covered by this application have been tested or evaluated for the pro 

nonstormwater ~isc.har es, and that all nonstormwater discharges from these outfall(s) are identified in either an aeeompanyin~ 

Signature Date Signed 

N/A. 

B. Provide a description of the method used, the date of any testing, and the onsite drainage points that were directly observed duri• 

N/A 

. . . 
VI. Si nificant Leaks or S . . ~- . . : . . . . . 

Provide existing information regarding the history of significant leaks or spills of toxic or hazardous p~Uutants at the facility in th 
years, including the approximate date and location of the spill or leak, and the type and amount of matenal released. 

An unknown quantity of fuel leaked from a underground storage tank at this 

site. · The leak was discovered in November, 1990. At that time the tanks 

were removed and a site contamination investigation/remediation is currently 

in ·progress. 

EPA Form 3510·2F (11·90) Page 2 oiJ Continue c 
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EPA 10 Number (copy rrom trSm 1 ot t-offlJ J) 

NCD981861438 

A.B,C, & 0: ·See instructions before proceeding. Complete one sot of tables for each outfall. Annotate the outfall number In the space provided. 

Tables and are Included Vll-1 and 

E: Potential discharges not covered by analysis • Is any pollutant listed In Table 2F·2 a substance or a compOnent of a substance which you 
currently use or manufacture as an intermediate or final product or byproduct? 

-· ... ···.····.: 
Co you have any knowledge or reason to believe that any biological test for acute or chronic toxicity. has been made oo any of your discharges or 
on a receiving water In relation to your discharge within the last 3 years? 

~ ... ··· · .. :,-··· 
Were any of the analyses reported In Hem V performed by a contract laboratory or consulting firm? 

D Yes (list. thiJ P.atrlfl• _B;ddre~s, and tttlephonti number of, and pollutants 
"'""",_,., ov. eacn !!uen •- {jrfirm hlffowl · 

IKJ No (go to S«tion X) . 

A. Name B. Address C. he a Code & Phone No. D. Pollutants Analvzed 

~-- . 
I certify ·under penalty of law that this document and all attachments were prepared under my direction or 
supe!VIsion in accordance with a system designed to assure that qualified personnel properly gather and evaluate 
the information submitted. Based on my inquiry of the person or persons who manage the system or those persons 
directly responsible for gathering the information, the information· submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information,· 
including the possibility of fine and imprisonment for knowing violations. 

A. Name & Official Title (type or print) 

W. T. Robertson, Vice President PSM 
C. Signature 

EPA Form 3510·2F (11·90) Page 3 of 3 

2F-3 

B. he a Code and Phone No. 

(704) 373-4751 

D. Date Sired/ 

t-o(, F2... 



· ..... , --w•u~ VM~ No. 2040-0086 

I Approo.a 8xpias 5-31-92 ·~ 

·vu. Discharoe Information fContinued from oaae 3 of Form 2FJ 

I 
Part A· You must provide the .results of at least one analysis for every pollutant in tnis table. Complete one table for each outfall. See 

instructions .for additional details. . · · . 

Maximum Values Average Values Number 
Pollutant (include units) (include units) of 

and Grab Sample Grab Sample Storm 
CAS Number Taken During Flow-weighted Taken During Flow-weighted Events First 30 First 30 • 
(if available) Minutes Composite Minutes Composite Sampled Sources. of Pollutants I 

On and Grease 

Biological Oxygen I 
.. · .. 

Demand (8005) : 

I 
Chemical Oxygen 

Demand !CCCI See Attachec 
Total Suspended 

I 
SOlids ·(TSSl 
Total Kjeld_ahl 
Nitrogen· 

• 

I 
Nitrate plus i I Nitrite Nitroqen 

I 
I . 

Total I 

I 
1. I ! I Phosphorus ' ! .I -

I 
pH Min•mum .Maxrmum Minimum Max1mum 

Part B • L1st each pollutant that 1s hmrted rn an ettluent gu1dehne wruch the t3crhty •s subrect to or any pollutant hsted in the tactlity·s NPOES 
permrt for rts process wastewater (if the facrhty is operating under an ursting· NPCES permrtl. Complete one table for eacn outfall. 

· «:;;;,; '"" i · : -fnr · · I ,1,.,,.;1~ an-t! · · 
I 

Maximum Values I Average Values Number . 
·Pollutant (include units) (include units) of 

and Grab Sample Grab Sample Storm 
CAS Number Taken Currng Aow·weighted Taken During Flow-weighted Events First 30 First 30 · 
(if available J ,. Minutes Composite Minutes Composite Sampled Sources of Pollutants 

I 

I 
I 

i I 
I C:<><> At-t-<>,..h<> 

i I I 
I 
I 
I 
I I 

I 
I . 
I 

I 
I 

:. 

I I EPA Form 3510·2F (11·90) Page VII· I Contrnue on Reverse 

2F-4 



- -·· 
Part C- Ust .••ch pollutant lhown In Tables 2F·2, 2F-3, and 2F-4 that you know or have reason to believe is present See the instructions for 

addrtlonal details and requirements. Complete one table for each outfall. . 

Maximum Values Average Values Number I 
Pollutant (lnclcxh units) (Include units) of 

and Grab Samrfrle Grab Sample Storm 
CAS Number Taken Ou ng 

Row-weighted Taken Ounng Row-weighted Events Fim30 First 30 
(tf availab/6) Minutes Composite Minutes Composite Sampled Sources of Pollutants 

I 
See Attache 

•. 

: I 
. 

·.-=-
. . . . .. 

. .. : ......... 
. .. ~ . 1- .. . 
: .. 

. . . . 

. 
. .. 
·.:• 

~ I 
" .. .... 

. ! .. ·.: 

·' 
I 
I . 

.. 

I 
.. 

Part D • Provide data for the storm event(s) which resulted In the maximum values for the flow welahted composite sample. 

1. 2. 3. ... 5. 6 . 7. 8. 

Date of Duration Total rainfall Number of hour5 between Maximum floe rate Total flow from Season Form of I 
Storm of Storm during storm event beginning of storm me as· during rain event rain event sample was Precipitation 

ured and end of previous (gal{~ftlnr.t}8 or (gallons o~) (rainfall,t) 
Event (in minutes) (in Inches) measurable rain event s unitS sii«ify units taken snowmelt I 

. 
I See Attached 

I 
I 9. Provide a description of the method of flow measurement or estimate. 

I See Attached 

I 
1
. EPA Form 3510·2F {11·90) Page Vll-2 
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Toddville : Storm Water Discharge # 1 (Capacitor Storage Yard) 

1lli1MIIIilEilllll~·Il_.Wi1-fl&18~1tlgJII'I:II~II 

1. First Flush Sample : rain event 15 FEb 92 



I· -. 
EPA ID Number (copy from It'"" 1 of Form 1) 

'!oc!dvllle Storm D~.e.-::e #1 (Copacltor Storoge) 

VIL Dlecharga lnfonn.tluon (Continued from page 3 of Form 2F) 
I 
I 

Port A: You muat provide the reaulta of etleut one analyala for rvery pollut.ntln lhle table. 

Maximum Valuee Averoge Valu .. Number 

Pollution (Include unlta) (Include unlta) of 

ond QrobSample Grab Sample Stonn 

CAS Number Token During Flow-Weighted Taken During Flow-Weighted Eventa 

Fl..t30 Compoelte Ftr.t30 Compoelta 

(H evollable) Mlnut .. Mlnut .. Sompled Souroee of Pollut.nla 
I 

ORondGr-

1.1111g/L 0.7111b. 1 

Biological Oxygen I 
Demand(BODS) 7.3111g/L 5.0 lb. 1 

Chemical Oxygen 

Demand(COD) ~lllg/1. 1111b. 1 

Total Suepanded I 
Solida(TSS) 4e lllg/L 321b. 1 Yerd fill material (ctUSher .tone) 

Total KJeldahl 

Nitrogen O.S8111g/L 0.471b. 1 

Nltrele plue 
I 

Nitrite Nitrogen O.AIIIg/1. 0.471b. 1 

Total 

Phoephorua 0.1111g/L 0.071b. 1 I 
pH Minimum 11.7 Maximum 11.7 Minimum Maximum 

PortO: u.t Mch pollut.nt thel•llmlted In an efllu- guideline which the facility .. aubJacl to or any pollut.ntllated In the facility' a NPDES permit for Ita procesa 
waet-atar (If the facility .. operating undar an axlatlng NPDES parmllj. Complate one table for each ouUaiL 
Sealhelnelnlctlona for addHional cletaU. and requlrementa. I 
Maximum Velu.. Averege Volu.. Number 

Pollut.nt (Include unlta) (Include unlta) of 

and OrabSample Flow-Weighted OrebSample Flow-Weighted Storm 

Taken During Compoelta Token During Compoelte Eventa I 
CAS Number Flr8t30 Flret30 

(H avolellble) Mlnut .. Mlnut .. Sompled SourOH of Pollut.nla 

Coppa<', total 
I 

7440-80-1 NA 

Iron, total 

743NN NA I 
I A,...nlc,total 

744()..3a.4 NA 

Selenlum,total 

7712-4~ NA I 
I 
I PegaVII-1 

I 
I 
I 



I Parte: u.t Nch pollut.ont ahown In Tabl• 2F~ 2F..:J and :zF-4 that you have rNaon to believe Ia praNnt. Sea the 1natruct1ona for ltddltlonal det.ol'-
and raqul.....,.nta, Complafa ona tabla for Nch outfalL 

I 
Maximum Valu .. Average Valu .. Number 

Pollut.ont (Include unlla) (Include unlta) of 
and QrabSampla flaw-Walghtltd QrabSampla Flaw-Walghtltd Slornl 

TakanDurlng Com_. TakanDurlng Com_. Eventa 
CAS Number Flrllt :» Flrllt :» 

(lfavalalabla) MlnulM Mlnul- Samplad Sourcee of Pollut.onta 

CrMola I 
1311-77..:1 

Phenol 

108-15-Z I 
Napthalana 

11-20-3 

P)irana 

1~ I 
Baru:o(a) Anthrac 

IIS-5$3 

PCB-1280 I 
11~-5 <0.5ug/L .1 Capacitor Storage 

I 
1. 2. :a. 4. 5. .. 7. L 

Data of Duration T oCal ralnfaQ No. of houra between Maximum flow ..ta Total flow from Saaaon Form of 
Storm ofSlornl during aform avant beginning of .torm ....... during rain avant nlnwant aampla waa Praclpltatlpon 

urltd and end of pravtou. (ganon8imlnuta ot (glllona ot apaclfy (rainfall, 
Evant (lnmlnulM) (lnlnchM) maaaunbla 81orm avant apeclfy unlta) unlta) taken anowmell) 

I 
I 15FEBt2 MO 0.73 >:IOOHRS. 470gpM 12.1KgaL Winter RalnfaU 

I 
I 
I e. Provlda a d.....tptlon of the mafhocl of flow maaauremant or ..UmafL 

Pr ... ura tranltducad depth -!""'ante and velocity maaauramanta ware taken via aanaor probe mountltd In flow channeL 

Depth and velocity raadlnga ware taken .t 5 or 10 mlnulalntervala. Data waa procMMd via the flow equation Q•VxA. I 
I / 

I 
I 
I 
I 
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Toddville: Storm Water Discharge #1 (Capacitor Storage Yard) 

1. Flow Composite sample: rain event 1/23/92 



I 
I 

EPA 10 Number (copy from lt*W t of Form t) 

Tocldvllla Storm Dlacharge #t (Capecltor Storage) 

VIL Olacharge lnformatluon (Continued from page 3 of Form 2f) 

Part A: You 111...t provlct. the,......_ of el .._.one anelyele for W«'J pollul.onlln lhle table. 

Mulmum VaiUM Averege VaiUM Number I 
Pollution (Include unlta) (lnclucte untt.) of 

and OrabS.mple Grab Semple Slorlll 

CAS Number Taken During Flow-Welghlacl · Talc .... During FJ<M-Welghlacl Evenbo 
Flnt30 Coonpoelte Flnt30 Coonpoelte I 

(If evallabt.) Mlnut .. Min~ S.mplecl Sourcee of Pollut.onta 

on and a,..... 
NA 

Biological Oxygan I 
Demand (BODS) l.llllg/L l.t lb. t 

Chenllcal Oxygan 

Darn.ond(COD) 43111g/L Sllb. t 

Tot.ol Suapendad 
I 

Sollda{T'SS) 280 lllg/L :tOO lb. t Yard fin lllelarlal (cruaher atoM) 

Tot.oi!Qeldahl 

NllrogeC'I t.2111g/L 1.71b. 1 I 
Nltrela plue 

Nltrtt. Nltrogan O.S4111g/L 0.75 lb. .1 

Total 

p~ G.250 lllg/L Cl.351b. 1 I 
pH Mlnlmu111 Maximum Minimum Maximum 

Part B: u.t Nch pollut.onllhalle Umlteclln an effluanl guideline which the facility le 8Ubfec:C to or any pollul.onlllaleclln the facllity'a NPDES permit for tt. procaa 
waet-ater (If the fadllty le operating under an exlallng NPDES penni!). Complata- labt. for each outfalL 
SMilie lnaltucllona f« additional dat.alla and raqulrernanta. I 
Maximum VaiUM AverageVaiUM Number 

Pollut.ont (Include unrt.) (Include untt.) of. 

and OrabSample FI<M-W elghlad OrabS.mple FJow.Welghlacl Slonll 

Talc .... During Compoelte TakeC'IOurlng Compoelte Evenbl I 
CAS Number Flrat30 Flrat30 

I (H .Valalable) Min~ Min~ S.mplecl SourcM of Pollut.onta 

Copper, total ... 

74-40-80-a NA 

Iron, \alai 

743Nt-e NA I 
I Araenlc,tot.ol 

7440-31-0 NA 

Salef'llum,lot.ol 

7782-40-:Z NA I 
I 
I 

Page Yil-t 
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I 



I 
~ 

I P•rt C: u.t Nch pollut•nt 8hown In T•blea 2¥-2, 2¥-3 •nd 2¥-4 tMt you h.lve reuon to believe Ia pruent. SN the ~for llddlti<IMI det.alla 
•nd ..-qulrementa. Com~ one t.ble f« Mch outf•IL 

Mulmu111 V•l..- A,...egev.r..- Numb« 

Pollut.nt (Include unit.) (Include unit.) ol 
end Or•b&ample Flow-Weighted Or•bSample Flow-Weighted Storwo I 

T•kenDurlng Compc»>ta T•kenDurlng Compc»>ta E...nta 

CAS Numb« FI...C:JO FJ...c:JO 

(If ., ..... ble) MlnutM MlnutN S..mpled Sourcee ol Pollut.nte 

creeoa. I 
"131 .. 77-3 

Phenol 

10$-0S.:Z I 
N•pth.llene 

1140-3 

Pyrene 

1a-OO-O I 
Benzo(•) Anthrec 

ll&-55-3 

PCB-1280 I 
11 011&-12-5 0.1 ug/1. 0.00111b. "1 C..pKitor Storege 

*Note -s- lltteched •n.-lytlcool reeulla (EPA 11270) 

1. z. :J. 4. a. .. 7. .. I 
D.teol Du...tloft T oc..a r.anr.n No. ol houre betwNrl Mulmu111 flow l'8te TOC..I flow front s....,. fOI'IIIol 

5101'111 ol StorM during lltOI'III event beginning ol etOI'III ....... during r•ln event r•ln event .. ... pa. w .. Preclpit.tlpon 

ured •nd end ol prevloue (galloclelmlnut. Of' (g•llone Of' ..,.city (r•lnf•ll, 

Ev- (lnmlnut .. ) (lnlnchee) ........ ,.ble etorlll event epeclfy unlla ) unital t.ken -II) 
I 
I 23JANt12 345 0.11 >211HRS." 1420gpno 115. 71< g.oL Winter R.-lnf•D 

I 
I 
I e. Provide • deecrfptlol'l ol the method ol flow .......,rement or Mtlm.te. 

Pr....,.tr.neduced depth .......,........,.. •nd velocity .......,,.menta were t.ken vl.o ......,.. probe IIIOUnted In flow ch.-nneL 

Depth •nd velocity reedlnge were t.ken .t 5 Of' 10 mlnutelntervele. D.t. w .. pr<>c.eeed vl.o the flow equ.tlon C•VxA. I 
I 
I 
I 

PegeVII.:Z 

I 
I 
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1. First Flush Sample : rain event 15 FEb 92 
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EPAID Number (copy from II..,. 1 of Form 1) 

TGddvllla Storm Dtac:Mrve #2 (Pole Yard) Flrwt Fluah Sample 

VIL Dtac:Mrve lnfonnelluon (Continued from page 3 of Form 2f) 

I 
Part A: You muat provide the rMulta of et leaat one anelyale for evety pollutant In thlalable. 

Maximum Valuee Average VelUM Number 

Pollution (Include unlta) (Include unlta) of 

and Grab Sample Grab Sample Storm 

I CAS Number Toket\ During n-.Welghled Taket\ During n-.Welghled . Eventa 

Flnot30 Compoalta Flrwt30 Compoalta 

(If available) MlnutM MlnutM Sampled Soc.lrcee of Pollutante 

ORand a.--

I 1711tg/L 3.0 lb. 1 

Biological Oxygen 

Demand(BODS} 7.1mg/L 1.31b. 1 

I 
Chemical Oxygen 

Damand(COD) 31mg/L l.llb. 1 

Total Suepended 

SoRda(TSS) 34mg/L S.:o lb. 1 Yard nn metartal (cnaaher atone) 

I T otai!Qeldahl 

Nitrogen O.Simg/1. 0.10 lb. 1 

Nltreta plua 

I 
Nitrite Nltroget\ 0.3211tg/L O.OMib. 1 

Total 

Phoephorua 0.01 mg/1. 0.0141b. 1 

pH Mlnlmuml.l Maxlmuml.l Minimum Maxlmu111 

I 
Part a: Uat each pollutant thet le Umlted In an effluent guideline which the facility le IIUbJect to or any pollutantllaled In the facUlty' a NPOES permit tor Ita proceea 

waet-eter (If the facility le operating under an u:lallng NPDES permit). Complete one tabla for aach outfalL 
SM the lnatructloM for eddltlonal datalla and rtoqulramanta. 

Maximum VelUM Average VelUM Number 

I 
Pollutant (Include unlta) (Include unlta) of 

and Grab Sample Flow-Weighted OrabSample n-.Welghled Storm 

Taket\ During Compoalte Taken During Compoalta Eventa 

CAS Number Flrwt30 Flrwt30 

I 
(If avalalablo) MlnuiM Mlnutee Sampled Sourcee of Poltutante 

Copper,total 

I 
7440-80-& NA 

Iron, total 

7438-81-41 NA 

I Araanlc,total 

7~ NA 

I 
Salanlum,total 

7782..CS..Z NA 

I 
I PagaVII·1 

I 
I 
I 



I Parte: u.t NCh pollut.nt ahown In Tabl .. 2F~ 2F-3 and 2F-t tMt you ta.ve rM80ft lo belleY• Je preeent. s .. the lnettvctlone for llddltlonel dele lie 
and requlrenHiflte. Complela one teble for NCh outfalL 

Mulmu111Val.,.. Average Val.,.. Number 

Pollut.nt (Include unlta) (Include unlta) ., 
and QrebSample Flow-Weighted Qreb8ample flow-Weighted Slonlo I 

Taken Durlng Compoelte Taken During Compoelta Event. 

CAS Number Flrwt30 Flret30 

(lfavalalabla) Mlnut.. MlnuiH Sampled SourcM ol Pollut.nta 

«:reeol Pole Yard Slorege (...-ole) 
.I 

108-44-5 2ug/L •Q.00041b. Eatlmated concentretJon 

Phenol ND 

101-05-2 <2ug/L I 
Napthalene ND 

11-®o3 <2ug/L 

PyreM ND I 
121-00-0 <:Sug/1.. 

Benzo(a) Anthrac ND 

N-55-3 <2ug/L 

PCB-12e0 I 
110M-82-5 NA 

I •Note es .. lltlaehed analytlcaii'HUI!a (EPA 825) 

1. 2. 3. 4. L ... 7. L 

Dateol Duration Tolel rainfall No. ol houre betWeen Mulm11111 flow rat Tolel flow frolll Sea eon Fot~~~ol 

Slot111 oiStonn during .tOI'III event beginning ol.totlll- during nln event nlnevent ..... pa. wu· Protelplt.ltlpon 

ured and and of prevloue (gallona/mlnute o (gallona or apeclf (rainfall, I 
Event (lnmlnutH) (lnlnchee) _,.bla .tOI'III event 8pec:lfy unlla ) unlla) teken enowmeiQ 

I 15FEB82 140 a.n >300HRS. 110 gplll 21KgaL Winter Rainfall 

I 
I 
I 1. Provlda a daecrlptlon ol the method ol flow ma .. urement or ..Umate. 

Preuuntranedi!C*f cleptll-nmenta and velocity me.aaurement. were taken vte eeneor probe mounted In flow channel 

Depth end velocity fNdlnge wen tekan at 5 or 10 minute Intervale. Date wu pr-..r vie the flow equation O•VxA. I 
I 
I 
I 
I 
I 



.I 
Page # 1 of 3 

I ., .. 
lt:mmmmmmmmmmmmm~m~m~tmm~~mmmmm~mmmmmtw:~Itm:mw:~~w:m~~;~:w;;;~;w:;~~~;~~mmrrmw:mrmwmm;w:~I;w:~:wmw:wmmim~:w;~;~Hr~~;;mmHmmmtm~~ruHmmmwr~~Imm~wmmmmmwmmmwmmmH 

I. DUKE POWER COMPANY 

I 
I 
I 

INSTRUMENTAL .CHEMISTRY SERVICES 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Date Collected:: 

Reference Set Number:: 

Compound Name 

Pyridine· 
Aniline 
Phenol 

Bis(2-chloroethyl)ether 
2-chlorophenol 

1 ,3-Dichlorobenzene 
1 A-dichlorobenzene 

Benzyl Alcohol 
1 ,2-dichlorobenzene 

2-methylphenol 
Bis(2-chloroisopropyl)ether 

4-methylphenol 
N-Nitrosodi-n-propyl amine 

Hexachloroethane 
Nitrobenzene 
lsophorone 

2-nitrophenol 
. 2,4-dimethylphenol 

Bis(2-chloroethoxy)methane 
Benzoic acid 

2,4-dichlorophenol 
1 ,2,4-Trichlorobenzene 

Naphthalene 
4-chloroaniline 

USEPA Method 625 Analysis Report 

Field ID # Laboratory Blank (2-17-92) 

02/17/92 Reviewed by:: 

Laboratory Blank (2-17;.~. Lab ID # 

Concentration (ug/L) 

Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

(Flags are described on page # 3) 

31010.D 

Detection 
Limit (ug/L) 

10 
••• 4 

1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
1 
1 
5 
1 

••• 50 
1 
2 
1 
4 



-I Page # 2 of 3 

31010.D Laboratory Blank (2-17-92) Laboratory Blank (2-17-92) (Continued) 

I Compound Name Concentration (ug/L) 
Detection 

Limit (ug/L) 

.I Hexachlorobutadiene Not Detected 2 
4-chloro~3-met~ylphenol Not Detected 1 

2-methylnapthalene Not Detected 1 

I 
Hexachlorocyclopentadiene Not Detected 2 

2,4,6-trichlorophenol Not Detected 1 
2,4,5-trichlorophenol Not Detected 1 

I 
2-Chloronaphthalene · Not Detected 1 

2-Nitroaniline Not Detected 1 
Dimethylphthalate Not Detected 1 

I 
Acenaphthylene Not Detected 1 

2,6-Dinitrotoluene Not Detected 1 
3-Nitroaniline Not Detected 1 

I 
Acenaphthene Not Detected 1 

2,4-dinitrophenol Not Detected 5 
4-Nitrophenol Not Detected . "1 

I 
' Dibenzofuran Not Detected 1 
2,4-Dinitrotoluene Not Detected 1 
Diethylphthalate Not Dete.cted 1 

I Fluorene Not Detected 1 
4-chlorophenyl phenyl ether Not Detected 1 

4-Nitroaniline Not Detected 2 

I 4,6-dinitro-2-methylphenol Not Detected 1 
N-Nitrosodiphenylamine Not Detected 1· 
1,2-diphenylhydrazine Not Detected 1 

I 4-bromophenyl phenyl ether Not Detected 1 
Hexachlorob.enzene Not Detected 1 
Pentachlorophenol Not Detected 3 

I Phenanthrene . Not Detected 1 
Anthracene Not Detected 1 

Di-n-Butylphthalate Not Detected 6 

I Fluoranthene Not Detected 1 
Benzidine Not Detected 50 

Pyrena Not Detected 1 

I Butylbenzylphthalate Not Detected 1 
3,3'-Dichlorobenzidine Not Detected 5 

Chrysene Not Detected 1 

I Benzo[a]anthracene Not Detected 1 
Bis(2-ethylhexyl)phthalate 5 -Est- 2 

Di-n-octylphthalate Not Detected 1. 

I Benzo(b)fluoranthene Not Detected 4 
Benzo[k)fluoranthene Not Detected 1 

Benzo[a)pyrene Not Detected 1 

I lndeno(1,2,3-c,d)pyrene Not Detected 1 
Dibenzo[ a,h)anthracene Not Detected 1 

I 
Benzo[g ,h,i]perylene Not Detected 1 

(Flags are described on page # 3) 



·I Page # 3 of 3 

31010.D Laboratory Blank (2-17-92) Laboratory Blank (2-17-92) (Continued) 

I Tentatively Identified Compounds Report 

I 
I 
I 
I 
I 
I 
I 
I 
1. 
I 
I 
I 

Estimated 

c~~~~~~[~~!!(~~!~> 
TIC's Not Evaluated for APG Samples 

\\m\\\\: · (B) = Compound also identified in Laboratory Blank mm::\ 

l :mi![: -Est-= Estimated Concentration(< a·Times Detection Limit) '2)'/ 
):!!:!' All reported concentrations have been rounded to two significant figures :)i)i)ji·· 

1\\_:~. __ .:::· .. ··': __ ... ·':.·, .. ···'~._.··'·.:·_ .. '·.!.'i Note: The follawing om pounds cannbt be accurately quantitated using EPA Method 625; ·Aniline :i<< · Benzoic Acid - Benzidine. in addition, He:rachlorocyclopentadiene i.s a difficult compound to COI18i.stantly eztract ,,/:'": 
from water samples. Any concentratiol18 reported for these compounds should be regarded as appro:cimatiol18. <:::::: 

<:;.;:. 

1
:,}\;:_~:;:;:,:;:,~:;:;:;:;:;~:;:;:;:;:;.~·;:,:;:,:;:~;:; .. :,:;:~;:;:;:;:;:~::,:;:;:;:~;:;:;:;:;:~::;:;:,:;:~;:;:;:,:;:~;:;:,:;:,:;~:;:;:;:;:;~:::::::::;.~·::;:;:;:;:~;:;:;:;:;:~;:;:,:;:;:~;:;:;:,:;:~;:;:;:;:;:~;:;:;:;:;:.~::,:;:;.,:;~:;:;:;:;:;~:;:;:;:;::~:;:::;:,:;.~·,:;:;:;;::~;:;:;:;:;:~;:;:;:;:,:~;:;:;:;:;:~ 

(Flags are described on page # 3) 



I· Page # .1 of 3. 

I 
t~:m/m=:~:rrm::/:t:t::m:ttt/HW!:~mm{m~mm:mmm:!{ft}mm:\mr:m:m:mwnm~t~r:m!:rmm:mrmmtmr;mm~nr:~::tt}r:r::trrr:tmH:ttftH(~:r~rmrrr~:rrmmmmmm:mrm{tl 

I DUKE POWER COMPANY 

I INSTRUMENTAL CHEMISTRY SERVICES 

I 
I Date Collected:: 

USEPA Method 625 Analysis Report . 

Field ID# T'ville Loc #2 Pole Yard 

02/15/92 Reviewed by:: 

I Reference Set Number:: 92-02-130-2A LabiD# 31012.D 

kW!:1HWH1{iii}H!W!ttttWiWi!!Wii?!W!HtW!iH!W!i!WWHiii!iWW!i!iii!i!i!iii?!f@!i!1Wi!i!Mfi!Wii??@Wf!!fi?!if!i!Hi!i!iiiii!iii!!E@ii!i!i!H1Wi!it!Hi!H{i}i:iitfiiiitt!iii!W!ifii!i!HW}tiW!W!:fii!ii~!i!i!f!ii!ii!i!W@iW!WWI 

I 
I 
I 
I 
I 
I 
I 
I 

Compound Name 

Pyridine 
Aniline 
Phen<;ll 

. Bis(2-chloroethyl)ether 
2-chlorophenol 

1,3-Dichlorobenzene 
1,4-dichlorobenzene 

Benzyl Alcohol 
1,2-dichlorobenzene 

2-methylphenol 
Bis(2-chloroisopropyl)ether 

4-methylphenol 
N-Nitrosodi-n-propyl amine 

Hexachloroethane 
Nitrobenzene 
lsophorone 

2·nitrophenol 

I 
2,4-dimethylphenol 

Bis(2-chloroethoxy)methane 
Benzoic acid · 

I 
I 
I 

2,4-dichlorophenol 
1,2,4-Trichlorobenzene 

Naphthalene 
4-chloroaniline 

Concentration (ug/L) 

Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2 -Est-
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

(Flags are described on page # 3) 

Detection 
Limit (ug/L) 

19 
*** 8 

2 

2 
2 
2 
3 
2 
3 
2 
2 
2 
2 
3 
2 
2 
2 

10 
2 

*** 100 

2 
"4 
2 

8 



I Page # 2 of 3 

31012.D 92-02-130-2A T'ville Loc #2 Pole Yard (Continued) 

Detection 

I Compound Name Concentration (ug/L) Limit (ug/L) 

I 
Hexachlorobutadiene Not Detected 5 

4-chloro-3-methylphenol Not Detected 2 
2-methylnapthalene Not Detected 2 

I 
Hexachlorocyclopentadiene Not Detected 3 

2,4,6-trichlorophenol Not Detected 2 
2,4,5-trichlorophenol Not Detected 2 

I 
2-Chloronapht~alene Not Detected 2 

2-Nitroaniline Not Detected 2 
Dimethylphthalate Not Detected 2 

I 
Acenaphthylene Not Detected 2 

2,6-Dinitrotoluerie Not Detected 2 
3-Nitroaniline Not Detected . 2 

I 
Acenaphthene Not Detected 2 

2,4-dinitrophenol Not Detected 9 
4-Nitrophenol Not Detected 2 

I 
Dibenzofuran Not Detected ·. 2 

2,4-Dinitrotoluene Not Detected 2 
Diethylphthalate Not Detected 2 

I 
Fluorene Not Detected 2 

4-chlorophenyl phenyl ether .Not Detected 2 
4-Nitroaniline Not Detected 4 

I 
4,6-dinitro-2-methylphenol Not Detected 2 
N-Nitrosodiphenylamine . Not Detected 2 
1 ,2-diphenylhydrazine Not Detected 2 

I 
4-bromophenyl phenyl ether Not Detected 2 

Hexachlorobenzene Not Detected 2 
Pentachlorophenol Not Detected 7 

I 
Phenanthrene Not Detected 2 

Anthracene Not Detected 2 
Di-n-Butylphthalate Not Detected 11 

I 
Fluoranthene Not Detected 2 

Benzidine Not Detected 100 
,Pyrena Not Detected 3 

.I 
Butylbenzylphthalate Not Detected 2 

3,3'-Dichlorobenzidine Not Detected 10 
Chrysene Not Detected 2 

I Benzo[a]anthracene Not Detected 2 
Bis(2-ethylhexyl) phthalate 69 4 

Di-n-octylphthalate Not Detected 2 

I Benzo[b ]fluoranthene Not Detected 7 
Benzo[k]fluoranthene Not Detected 2 

Benzo[a]pyrene Not Detected 2 

I lndeno(1,2,3-c,d)pyrene Not Detected 2 
Dibenzo[a,h]anthracene Not Detected 2 

Benzo[9,h,i)perylene Not Detected 2 

I (Flags are described on page # 3) 



·I Page # 3 of 3 

~~------~3_1_0_1_2_D _______ ._9_2-_0_2-_1_30_-_2A _______ T_'v_il_k_~ ___ #_2_R_o_k_~_a_m ______ ~~C_on_t_m_u_ed~)--~ 

~m~~~~~~~~%@\~~~~\~\~\~\mmmmmmm~~~i\~\i\~~~H~ilil~~il~~i\lli\~\illl~\~lllilllitiltliltl\l\til~litil~~ll~l~~\~ltil\tll\l~t~tllllllltl~~l~tl~ltltllillliltl\llllilllllllttl~lilimtfiil?t\l\ilHlllllllilftllll\tllillll\l\l~ilit\ilt\t\}l\t(\(i(~((((((f~(~(((((~( 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I!I!IIIIIII~P:llll~lllllll!lli 
1,8so 

Tentatively Identified Compounds Report 

Estimated 

q~~~~ii[~~!!f9~l~> 
lsiquinoline 40 

::{:~:~ · Not Detected = Less than Detectwn Ltmtt =~=~=~=:=~ 
~i!i[![[[i (B) = Compound also identified in Laboratory Blank )!!)i!)!!! 

I!/[/[/[ . -Est- = Estimated Concentration (< 3 Times Detection Limit) [[[[![[[/[ 
::::mm All reported concentrations have been rounded to two significant figures ::mm:: 

1~*·-··:~~·~-·~ (Flags are described on page # 3) 



·I Page # 1 of 3 

I WH:it!i?!!ii@!i':!::t1W@Mii1%1kfikNf!!WJ%W&Jt@tttttri!i::]l!:iJMtWMii:':'!::::::t:MlV:MNMtHiiii41iJ:ffuWM:m:Mi:'i 

I 
I 
I 
I 

DUKE POWER COMPANY 
. . 

INSTRUMENTAL CHEMISTRY SERVICES 
USEPA Method 625 Analysis Report 

Field ID # Trip Blank 

Date Collected:: 02/15/92 Reviewed by:: 

I Reference Set Number:: 92-02-130-04A ~bID# . 31014.D 

t:mwmwmwmmmwm:mtmt!mmmwmmmmmm{mwmmmmmmmt!t!m:mtmmmtt!tmmttmm:tm{mmmmmwtm:mmtttmmmttmmrmmtttmmmttt!mm:rmmmtmmmmmtmmmmm:mrmmmmmm!mmmmmmmmmmmmm:1wl 

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

Compound Name 

Pyridine 
Aniline 
Phenol 

Bis(2-chloroethyl)ether 
2-chlorophenol 

1 ,3-Dichlorobenzene 
1 A-dichlorobenzene 

Benzyl Alcohol 
1 ,2-dichlorobenzene 

2-methylphenol 
Bis(2-chloroisopropyl)ether 

4-methylphenol 
N-Nitrosodi-n-propyl amine 

Hexachloroethane 
Nitrobenzene 
lsophorone 

2-nitrophenol 
2,4-dimethylphenol 

Bis(2-chloroethoxy) methane 
Benzoic acid 

2,4-dichlorophenol 
1 ,2,4-Trichlorobenzene 

Naphthalene 
4-chloroaniline 

Concentration (ug/L) 

Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected . · 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detectea 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

(Flags are described on page # 3) 

Detection 
Limit (ug/L) 

95 
••• 38 

10 

10 
10 
12 
13 
10 
15 
10 
10 
10 
10 
15 
10 
10 
10 
49 
10 

••• 500 

12 
18 
10 

40 



I Page # 2 of 3 

I 31014.D 92-02-130-04A · Trip Blank (Continued) I 
Detection 

I Compound Name Concentration (ug/L) Limit (ug/L) 

Hexachlorobutadiene Not Detected · 23 

I 4-chloro-3-methylphenol Not Detected 12 
2-methylnapthalene Not Detected 12 

Hexachlorocyclopentadiene Not Detected 16 

I 2,4,6-trichlorophenol Not Detected 10 
2,4,5-trichlorophenol Not Detected 11 
2-Chloronaphthalene Not Detected 10 

I 2-Nitroaniline Not Detected 10 
Dimethylphthalate Not Detected 10 
Acenaphthylene Not Detected 10 

I 2,6-Dinitrotoluene Not Detected 10 
3-Nitroaniline Nc:it Detected 10 

Acenaphthene Not Detected 10 

I 2,4-dinitroptienol Not Detected 46 
4-Nitrophenol Not Detected 10 

I 
Dibenzofuran Not Detected 10 

2,4-Dinitrotoluene Not Detected 10 
Diethylphthalate Not Detected 10 

I 
Fluorene Not Detected 10 

4-chlorophenyl phenyl ether Not Detected 10 
4-Nitroaniline Not Detected 18 

I 
4,6-dinitro-2-methylphenol Not Detected 11 
N-Nitrosodiphenylamine Not Detected 10 
1,2-diphenylhydrazine Not Detected 10 

I 
4-bromophenyl phenyl ether Not De~ected 12 

Hexachlorobenzene Not Detected 10 
Pentachlorophenol Not Detected 35 

I 
Phenanthrene Not Detected 10 
Anthracene Not Detected 10 

Di-n-Butylphthalate Not Detected ·55 

I 
Fluoranthene Not Detected 12 

Benzidine Not Detected 500 
Pyrena Not Detected 14. 

I 
Butylbenzylphthalate Not Detected 10 

3,3'-Dichlorobenzidine Not Detected 48 
Chrysene Not Detected 10 

I 
Benzo[a]anthracene Not Detected 10 

Bis(2-ethylhexyl) phthalate Not Detected 19· 

Di-n-octylphthalate Not Detected 10 

I Benzo[b ]fluoranthene Not Detected 36 
Benzo[k]fluoranthene Not Detected 12 

Benzo[a]pyrene Not Detected 10 

I lndeno(1 ,2,3-c,d)pyrene Not Detected 10 
Dibenzo[a,h]anthracene Not Detected 11 

Benzo[g ,h,i)perylene Not Detected 11 

I (Flags are described on page # 3) 



I ~a#3cl3 
I 31014.D 92-02-130-04A · Trip Blank (Continued) 

lu::n::mm::nm:/mmmmm/:}:;::m::w/m:wmm;:;m:t:wmmm:m::=::?;:::i::::;:{mw::::}:Wi:}g:{wmmum%wWwH::::t:}(::w::::!W::fmm/:::Eim:r:nim/?mr:W!::::::::m:::::::?:::m?::!WmE)ii%H:::'/t:f:m:::tl 

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

Tentatively Identified Compounds Report 

Estimated 

c~~n~~t~~~~(~~l~) 
NO T.I.C.'s IDENTIFIED 

mwm: (B)= Compound also identified in Laboratory Blank ;mwm 
li'!@: -Est-= Estimated Concentration(< 3 Times Detection Limit) i1li1!1i!i 

{/ All reported concentrations have been rounded to two lfign.ificant figures :':[)! 

~~~~~ . :~~~;a}2f~E~:2.S~~:;-;~~=~:;E::::;~:,~• ~~~~~~[~ 
.::~: ::)( 

I (Flags are described on page # 3) 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Toddville: Storm Water · Pole Yard Stor 

1. Flow Composite sample: rain event 1/23/92 



I 
I 

EPA ID Number (copy froM IteM t ofF""" t) 

T oddvllle Slorlll Dl..,.rge #2 (Pole Y •rei) 

VIL DleoMrge lnformatluon (Continued front p.ge 3 ofF""" 2f) 

I P•rt A: You lftu.t .,_!de the ,_..Ita of .t !Mil(- 8Miyal8 for ftftfY pollut.nt In thla t.bk 

Mulmu111 V•IUM AvwageVaiUM Number 

Pollution (Include unlta) (Include unlta) of 

I 
and arab Sample OrabS.mple Slorlll 

CAS Number T•kenDurlng flow.Walght.d T•kenDurlng Fb¥-Walglrtad Ewnta 

Flr.t :so Com .,-Ita f1re( :so Com .,-Ita 
(lf.vallable) Mlnut- Mlnut- Sampled Sourcee of Pollut.nt. 

I 
OUandOrNM 

NA 
Blologlcel Oxygen 

o ..... nd(BOD5) IL7Iftii/L :Uib. t 

I 
Chemical Oxygen 

D•m.~nd(CDD) :so lftii/L t71b. t 

Total Suapended 

Sollda(l'SS) :100 lllo/L t751b. t Y•nl fill material (cruaher .tone) 

I Total IQeldahl 

Nitrogen 0.74111o/L 0.431b. t 

NHrat.plua 

NHrlta Nitrogen O.C2111o/L G.241b. t 

Total 

Phoephorw G.23111o/L O.t31b. 1 

pH Mlnlmu111 MIIXIIDUIII MinimuM MIIXIIIIUIII 

I 
P•rtB: LW MCh pollut.nt that le U11111ed In en .tn-guldallne which the facility le ..,bject to or any pollut.nt Jlatad In the facility' a NPDES permit f« Ita~ 

w-at.r (.the fadllty le Operating under an •lallng NPDES pennll). Coonpl.ta- t.ble for MCh outf•U. 
s- the lnatrvciJona for additional detalla end r.qulr.manta. 

Mulmu111VeiUM AvwageVeiUM Number 

I 
Pollut.nt (Include unlta) (Include unlta) of 

end OrebSemple Fb¥-Walghled GrebSample FJow.Walghled Stomo 

TekenDurlng Com~·· T•ken During Compoelte Event. 

CAS Number Flret :so Firat :so 

I 
(lf.valalable) Min~ Min~ S•mi>f.d Sour'*' of Pollut.nt. 

Copper,total 

I 
7~ NA 

Iron, lobi 

743~ NA 

I AI'Mfllc,total 

744C)..38..0 NA 

I Selenlum,total 

7782..C8-Z NA 

I 
I 

PageVII-t 

I 
I 
I 



I 
I Parte: I.W..., pollutant........., In Tablee 2F~ 21'-3 and 21'-4 that you have,.._. to bel._'- prMM1L S.. the lnatnlctlona lor .cldltlonal detalla 

· and requl~ CompM!a one table lor..., outfalL 

MaxfiiiUM Val- AvwegeVal- Numb« 

Pollutant (Include unlla) (Include unlla) of 

and Grab Sample flow-Weighted Grab Sample Flow-Weighted Stan. I 
Taka~~ Durlng Compoell8 Taka~~ During Compoe118 Evenl8 

CAS Numb« Flnot30 FhC30 

(llavalalable) MlnutM MlnuiM Sam(Hd Soun:ae of Pollutant. 

c ........ ND I 
131 .. 77-3 <2ug/L 

Phenol ND 

108-85-:Z <2ug/L I 
NaplhaJ.na ND 

11-:l0-3 <2ug/L 

!'yr.- ND 

12$-00-0 <3ug/L I 
Banzo(a) Anthrac ND 

M-S$.3 <2ug/L 

PCB-12$0 I 
110M-&2-5 NA 

I 
*Nota os .. attaciMd analytical r•ulla (EPA 82S) 

1. 2. 3.. 4. a. .. 7. .. 
Data of Dur.tlon Total ralnlan Na. of houra betwe8ft Maxlmu... n- rate Totaltbwfr- s.uon Form of 

StorM of Storm during atorm event beginning of atorm - during rain.....,. rain event umple waa Praclpllallpon 

urad and and of prwloua (gallonalmlnula or (gallona or~ (rainfall, 

Evant (lnmlnutM) (lnJnchMl -u...ble ;.._ ....... apeclly unlla) unlla) taka~~ -IQ 
I 
I 23JAN82 345 O.N >2111 HRS. set liP"' H.8Kgal Winter RalnlaR 

I 
I 

I 
I I. Provide a daecrlptlon of the _...,.. of n- _.....,ant or Mllmata. 

p,....,,. iranaduced depth_........,.. and velocity_,......,.._. tahn via.......,. p<obe 111011ntad Inn- c:Nnnel. 

Depth and wlodly r-dlftll8 _.taken at S or 10 mlnula Interval& Data waa proc:eeeeclvla then- equation Q•VxA. I 
I 
I 

PageVII.:Z 

I 
I 



I Page # 1 of 3 

. . ' . . . 

J{{%~\~\%~H\1\{Hm:~m:\~\~\U~\~\~\m\l\~}\~\m\m\HmE\Hm\m\\\mmm\\}::~:~m}~:~%%W~{:[:~%:~mmm:mH::~:~:\m\m~{\{:EHm{:~:}~H:~H::::%mmmH}}H~:::}?m:~{:f::~:~:}t~%HH:}~:}~{tmm:mmm:m:mmmmm:m@J 

I 
I 
I 
I 

.·DUKE POWER COMPANY 
INSTRUMENTAL CHEMISTRY SERVICES 

USEPA Method 625 Analysis Report 

·rrip Blank 

Date Collected:: 01/23/92 Reviewed by:: 

I Reference Set Number:: 92.{}1-185x04a Lab ID # . 22002.D 

Jtmmm:m~mmmmmmwmwmmmmmmmm::m:mmm:mwmwmmmm:m:wmwmwmmmmm:m:m:mwmw:mmw::mm:mmmm::mmwmmmmmwmwmrmmmmmmrmmm:m}mm:mmmmmm:mmmmmm:::mmmm:mmmm::mm::mml! 

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

Compound Name 

Pyridine 
Aniline 
·Phenol. 

Bis(2-chloroethyl)ether 
2-chlorophenol 

1 ,3-Dichlorobenzene 
1 A-dichlorobenzene 

Benzyl Alcohol 
1 ,2-dichlorobenzene 
/ 2-methylphenol 

Bis(2-chloroisopropyl)ether 
,.4-methylphenol 

N-Nitrosodi-n-prop~amine 

Hexachloroethaoe 
Nitrobenzene 
lsoptiorone 

2-nitrophenol 
2,4-dimethylphenol 

Bis(2-chloroethoxy)methane 
Benzoic acid 

2,4-dichlorophenol 0 
1 ,2,4-Trichlorobenzene 

Naphthalene 
4-chloroaniline 

Concentration (ug/L) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not .Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

(Flags are described on page # 3) 

Detection 
Limit (ug/L) 

19 
8 
2 

02 

2 
2 
3 
2 
3 
2 
2 
2 
2 
3 
2 
2 
2 

10 ° 

2 
100 
2 
4 
2 

8 



I·· Page # 2 of 3 

22002.D 92-0l-185x04a Trip Blank (Continued) 

Detection 

I Compound Name Concentration (ug/L) Limit (ug/L) 

Hexachlorobutadiene Not Detected · 5 

I 4-chloro-3-methylphenol Not Detected 2 

2-methylnapthalene Not Detected 2 

Hexachlor6cyclopentadiene Not Detected 3 

I 2,4,6-Trichlorophenol Not Detected 2 

2,4,5-Trichlorophenol Not Detected 2 

2-Chloronaphthalene Not Detected 2 

I 2-Nitroaniline Not Detected 2 

Dimethylphthalate Not Detected 2 

Acenaphthylene Not Detected 2 

I 2,6-Dinitrotoluene Not Detected 2 

3-Nitroaniline Not Detected 2 

· Acenaphthene Not Detected 2 

I 2,4-Dinitrophenol Not Detected 9 

4-Nitrophenol Not Detected 2 

Dibenzofuran Not Detected 2 

I 2,4-Dinitrotoluene Not Detected 2 

Diethylphthalate Not Detected 2 

Fluorene Not Detected 2 

I 4-chlorophenyl phenyl ether Not Detected 2 

4-Nitroaniline Not Detected 4 

: 4,6-dinitro-2-.methylphenol Not Detected 2 

.I N-Nitrosodiphenylamine Not Detected 2 

1 ,2-Diphenylhydrazine Not Detected 2 

4-bromophenyl phenyl ether Not Detected 2 

I Hexachlorobenzene Not Detected 2 

Pentachlorophenol Not Detected 7 

Phenanthrene Not Detected 2 

I Anthracene · Not Detected 2 

Di-n-Butylphthalate · Not Detected 11 

Fluoranthene Not Detected 2 

I Benzidine Not Detected 100 
.,~ 

.Pyrena __ Not Detected 3 

I 
Butylbenzylphthalate Not Detected 2 

3,3'-Dichlorobenzidine Not Detected 10 

Benzo[a]anthracene Not Detected 2 

I 
Chrysene Not Detected 2 

Bis(2-ethylhexyl)phthalate 18 8 4 

· Di-n·octylphthalate Not Detected 2 

I 
Benzo[b]fluoranthene Not Detected 7 

Benzo[k]fluoranthene Not Detected 2 

Benzo[a]pyrene Not Detected 2 

I 
I ndeno(1 ,2,3-c,d) pyrene Not Detected 2 

Dibenzo[a,h]anthracene Not Detected 2 

Benzo[g,h,i)perylene Not detected 2 

I (Flags are described on page # 3) 



I Page # 3 of 3 

22002.D 92-01-185x04a Trip Blank (Continued) 

lr:~:m:::::E:mm::mmm:mmmJmm:Hmmmnt::i:wm:m:m:Hmm:::::::ww:::::{::::::::::}::::m::n:m=::::::::mm::::mmwm::?::~::::H:~~:::::m::::::::::m::m:::::r::::::rm:fwmmmmmmmmmmm::r:::::mmmm::m:m:mm:::~::m:mm:mmmmm::ml 

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

Tentatively Identified Com ounds Report 

Estimated 

q~~~~~r9.~ll{~~~> 
NO T.I.C.'s IDENTIFIED 0 . 

;:[}f Not Detected = Less than Detection Limit ~~}:::: 

I
, =·==t= (B) = Compound also identified in Laboratory Blank ·~}{ 

J -Est- = Estimated Concentration (< 3 Times Detection Limit) :jl:!:::;: 
~!W!i!! Al! reported concentrations have been rounded to two significant figures mm!i!! 

1::==::::: Note: TM following om pound& cannot be accurately quantitated ruing EPA Method 625;. Aniline !iii:!{ 
/ ·Benzoic Acid - Berlzidine, in addition, Huachlorocyclopentadiene is a d.i{{u:u.lt com]XJund to coruistantly extract ){i!i! 

1
11\1;.. . . ••...• ~:.:.::::::::·. :.::=:::::::::~·:.:.:.:.::::.:::.:.:::.::p::.::·.,............... ;·~:::: 

(Flags are described on page # 3) 
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Page # 1 of 3 

i'~MW!WI!il"iillNiiMiWJMiMFMiiC1MM1%Mt!It'JM£'f%1\%\\'P£M'ftiit\tW%Mim\f#$~WUW\Wl\ii\fHBMW£J 

· DUKEPO~RCOMPANY · 

I INSTRUMENTAL CHEMISTRY SERVICES 
USEPA Method 625 Analysis Report 

I 
Toddville· Pole Yard 

I Date Collected:: 01/23/92 Jleviewed by:: 

.1·~ Reference Set Number:: 92-01-185x02a 

'kmcWiMiliMiJmtMMIMYM'i'i!Mm:t:t1i!:f''it"''i2It%M!i!f#ii0JMiMi'M'M'tWili'i%/1'HiH:!WktWWJki!'iiiiMtiWi#tf!lJ 

LabiD# 22001.D 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Compound Name 

Pyridine 
Aniline 

,...,Phenol 

Bis(2-chloroethyl)ether 
2-chlorophenol . 

1.,3-Dichlorobenzene 
1 A-dichlorobenzene 

Benzyl Alcohol 
1 ,2-dichlorobenzene 
~-methylphenol 

Bis(2-chloroisopropyl)ether 
,·4-methylphenol 

N-Nitrosodi-n·propyl amine 
Hexachloroetrmtle 

Nitrobenzene 
lsophorone 

2-nitrophenol 
2,4-dimethylphenol 

Bis(2·chloroethoxy)methane 
Benzoic acid 

· 2,4-dichlorophenol 
1 ,2,4-Trichlorobenzene 

/Naphthalene 
4-chloroaniline 

Concentration (ug/L) 

Not Detected 
Not Detected 

. Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

(Flags are described on page # 3) 

Detection 
Limit (ug/L) 

19 
8 
2 
2 
2 
2 
3 
2 
3 
2'"' 
2 
2 
2 
3 
2 
2 
2 

10 
2 

100 
2 
4 
2 
8· 



1'-. Page # 2 of 3 

~~I ________ 2_2_0_0_l._D ________ .9_2_-0_l_-1_8_5x_0_2_a _______ Tt_o_dd __ vl_.Zk __ R_o_k_Yc_a_ro ______ ~(C_o_n_t_in_~_d~)~~ 

Detection I Compound Name Concentration (ug/L) Limit (ug/L) 

I 
I 
I 
I 
I. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Hexachlorobutadiene 
4-chloro-3-methylphenol 

2-methylnapthalene 
Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 

2-Nitroaniline 
Dimethyl phthalate 
Acenaphthylene 

2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphth~ne 

2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 

2,4-Dinitrotoluene 
Diethylphthalate 

Fluorene 
4-chlorophenyl phenyl ether 

4-Nitroaniline 
4,6-dinitro-2-methylphenol 
N-Nitrosodiphenylamine . 
1 ,2-Diphenylhydrazine 

4-bromophenyl phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 

Phenanthrene 
Anthracene 

Di-n-Butyl phthalate 
Fluoranthene 

Benzidine ·t>< 

vPyrene -... 
8 utylbenzylphthalate 

3,3'-Dichlorobenzidine 
-Benzo[a]anthracene 

Chrysene 
Bis(2-ethylhexyQ phthalate 

Di-n-octylphthalate 
Benzo[b]fluoranthene 
Benzo[k]fluoranthe~e 

Benzo[a]pyrene 
lndeno(1 ,2,3-c,d)pyrene 
Dibenzo[a,h]anthracene 

Benzo[g,h,i]perylene 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not D'etected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

61 
Not Detected 
Not Detected 

· Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

(Flags are described on page # 3) 

8 

5 
2 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2' 
2 
9 
2 
2 
2 
2 
2 
2 
4 
2 
2 
2 
2 
2 
7 
2 
2 

11 
2 

100 
3 
2 

10 
2 
2 
4 
2 
7 
2 
2 
2 
2 
2 
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I 22001.D 92-01-185x02a Toddville Pole Yard (Continued) 

I 
,:L-:...--==..:...::..=.:=:.....____;_....:.::....:..:....=..=.:.:~-__;,___.=..:..::.::.:..;:.:.::.:...::..:..:.:....::..:..:....;;.;....-___:._ _ ____,:____J 

l:wmwm::::t::::::~m:%:~m::~:~::m::~~::::::::w:t::::::t::~:::~:~:t~::H:wm:::r::::::::~::~::::%m:::::::::m~~::::::t:m::~:~::::::::mwm:@::mw:::::~wwm~:~~~:~:~:f:m:m:m::::t:w::tm:m:~:mmm:::m::m~::mm::~:(::::H:I:::mi::w:m:w%@mmmmmmn 

I nmm:::I::m~:~:~mwm:Imm:~:::i:mmtmmmm::::m:mm::::t~~~~~~~~:~~~i::,;~:~~:~:~~~:i~~~:;~:::~~~:;~@!t:Hmm:::m::mmmm:mm:mmmtmmm:mim:m::rl 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

1!1!1!11111~~~~~~~~~~~~~~~~~: 
1,422 

1,794 

3,059 

Estimated 

q~~~~~[~~~~{9,ij~~) 

Ethyl- Hexanoic Acid 36 

. Unknown Compound 22 

Unknown Compound 24 

mm:~:~ (B) = Compound also identified in lAboratory Blank mm:m 

I ~mmm -Est- = Estimated Concentration (< 3 Times Detection Limit) ~~~~~~~i~~ 
~~~imit! All reported concentratioTUJ have been rounded to two sifinificant figures !~m~m~ 

•11"'"@"'~"-'''''~=~~~~§~~~~§~~{~§~~§~:::,,""''"""''"J~l 
I (Flags are described on page # 3) 
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Toddville : Storm Water ransformer 

1. First Flush Sample : rain event 15 FEb 92 



I 
EPA 10 Number (copy from Item 1 of Form 1) 

Toddvll .. Storm Dlecharge #3 (TreMfonner Shop/Yard) Firat Fluah 

VIL Dlecharge lnfonnatluon (Continued from page 3 of Form 2f) 

I 
Part A: You mu.t provide the r-ulla of 8t leut one analyela for...,_., pollutant In thla table. 

MalmumVaiUM Average Valuee Number 

Pollution (Include unlta) (Include unlta) of 
and Grab Sample arab Sample Storm 

CAS Number Taken During Flow-Weighted Taken During Flow-Weighted Eventa 

Firat :SO Compoelte Flret 30 Comjloelte 
(If evellable) MlnutM MlnutM Sampled Sou...,.. of Pollutanta I 
ORandOreaM 

O.S3mg/L 0.551b. 1 

Biological OXygen I 
Damand(BOD5) 4.2mg/l 4.41b. 1 

Chemical OXygen 

D..,..nd(COD) 20mg/L 211b. 1 

Total Suepancled I 
Sollda(TSS) 100mg/L 1001b. 1 Yard fiR material (oruaher .tone) 

Totai!Qeldahl 

Nitrogen o.se mi1JL 0.111 lb. 1 

Nltreta plua I 
Nltrlta Nitrogen 0.80mg/L 0.1121b. 1 

Total 

P'-ph«ue 0.111 mg/l 0.171b. 1 I 
pH Mlnlmum7.1 Maxlmum7.1 Minimum Maximum 

Part B: U.t NCh pollutant u..t .. limited In an effluent guideline which the facllftr .. eubJect to or any pollutant ll.ted In the facility' a NPDES parmlt for Ita ~ 
wa8t-8t« ( N the facllltr .. operating undet an ulatlng NPDES parmi!). Completa one table for NCh outfalL 
a .. the lnatructlona for addHional d.talla and requirement.. 

Maximum VelUM Average v.r .... Number 
I 

Pollutant (Include unlla) (Include unlla) of 

and OrabSamp .. Flow-Weighted Grab Sample Flow-W alghted StOI'III 

Taken During Compoelta Taken During Compoelta Evanta I 
CAS Number Flnt:IO Firat :SO 

(lfevalalabla) MlnutM MlnutM Sampled . Sou...,.. of Pollutanta 

Copper, toe.l I . 
7~ NA 

Iron, total 

74311-110-8 NA I 
I Araenlc,tocal 

7~ NA 

Se...,lum,toe.l 

71'82-4e-2 NA I 
I 
I PagaVII-1 

I 
I 
I 



I~ 

I~ 
Part C: u.t MCh polhunt llhown In TabiM 2F.:l. 2F~ and :zF-4 that you have raaaon to bal!.w Je pr ... nt. s.. tha JnatrucUon. for additional clablla 

and noqulrementa. Compl.ta one tabla for MCh oulfaiL 

Maximum Val.,_ A,.,.ga Val.,.. Numb« 

Pollutant (lnciii<H unlla) (lncluda unlla) of 

and QrabSampla f-Walghtad OrabSampla F._.Walghtad Storm I 
Taken During Compoalta Taken During Compoalta Evant. 

CAS Numb« Fl...t :10 Fl...t :10 

(lfavalalable) MlnutM Mlnut .. Samplad Sourc:M of Pollutanta 

CrMOia I 
131 .. 77~ 

Phenol 

108-85-Z 

Naplhalana \ I 
11~ 

Pyrena 

1~ I 
Banzo(a) Anthrac 

ss.ss.:s 
PCB-1260 I 
11~-11 <o.suO/L 1 Tranafonnar ahop 

I 
1. :z. 3.. 4. L .. 7. L 

Data of Duration Total ralnfaD No. of houra batwaan Maximum flow rata Total flow from Saaaon Formal 

Storm of Storm during atorm avant beginning of atorm maaa- during rain avant rain avant aampla waa Praclpltatlpon 

urad and and of pravloua (gallonalmlnuta or (gallona « apacl!y (rainfall, 

Evant (lnmlnut .. ) (In lnchaa) .......,..abla atorm avant apaclfy unlta) unlla) taken anowmall) 
I 
I 1SFEB02 140 0.7:1 >:IOOHRS. 1000gpm 12SKgaL Wlnt« Ralntan 

I 
I 
I 

t. Provide a daacrlptlon of the method of flow _.......,..nt «Mil male. 

Pr_,.lranaduoad depth MNAU..-la and velocity -mnan~a -a taken via .....or probe MOUntad In flow chaniML 

Daplh and valoclty raadlnga ware taken at I« 10 mlnuta Intervale. Data waa pr-..d via the flow equation Q•VxA. I 
I 
I 
I 

Page VII~ 

I 
I 



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

·1. Flow Composite SS:mple: rain event 1/23/92 



-, 

I . 
EPA ID Hut~~'*: (copy froM "- t o( For111 t) 

T~ Slonlo Dleoh.orge #3 (Traneform« ShopiYMd) 

VIL Dlecharge lnf.......Uuon (Continued froM pege :to( For111 2F) . -
I~ 

Pert A: You IliuM prcMcle the ,_.Ita o( 8t....,....,. enelyela for wwy pollutent In title teble. 

Mulmum Vel.- Average Vel.- Humber 

Pollution (IndueS. unlt8) (IndueS. unlla) o( I 
end OrabS.mple QrabS.mple Slonlo 

CAS Humber TekenDurlng FlcM-Welghtecl TekenDurlng fbv.Welghtecl Eventa 

Flrat30 c-poelle Flral30 c-poelle 
(lfavelleble) Mlnutee. Mlnutee S.mplecl SourcM o( Pollutente I 
ORenda,.... 

HA 

Blologlcel OXygen 

o-nd(BOD5) :ulllg/L S.71b. t 
I 

Chemlcel Oxygen 

D-nd(COD) 30 lllg/L 471b. t 

!Total Suependecl I 
Sollde{TSS) 200 lllg/L. :120 lb. t Yenl flU lft8feriel (crue!Mr .tone) 

Totei!Qelcbhl 

Nitrogen Cl.17111g/L t.11b. 1 

Hltnteplue I 
Nitrite Nitrogen Cl.47111g/L Cl.741b. 1 

Total 

Phoeph«ua Cl.23111g/L Cl.!lalb. 1 I 
"" MlnltauM Mulmum MinimuM MulmuM 

PertB: u.t NOh pollutent thet •llnlllaclln ... .m-guideline which the feolllty • eubfect to or...., pollutent lleUcf In the feclllty'a HPDES permit for Ita..,_ w...__ ( W the facility .. openllng under an aletlng HPDES permJQ. c-pleta...,. teble for NCh out! ea. 
S.. thelnetrvctlona for additional detelle end requirement&. 

MulmuM Vel.- Average Vel.- Number I 
Pollutent (lnci...S. unite) (lnci...S. unite) o( 

and OrabS.mple FlcM-Welghtecl OtebS.mple FlcM-Welghtecl Slonlo 

TekenDurlng c-poalta TekenDurlng c-poa~~a Eventa I 
CAS Number Flral30 Flra130 

(lfaveleleble) Mlnutee Mlnutee S.mplecl SourcM o( Pollutente 

Copper,totel I 
7440-40--a HA 

Iron, totel 

7~ HA I 
I ArNnlc;lolal 

7~ HA 

Selenlum,totel 

7712-4t-.2 HA I 
I 
I PegeVII-1 

I 
I 
I 



P•rtC: · u.t ..ch pollut.nt .,_ In T•blee 2F-2., 2F-3 •nd2F-41Mt you hrie ...._ 1o bel._ • .,_.nt. s.. the 1nettvct1ona for ..sdltlonall deblle . 
and nqul..-ta. Complete- table for ..ch outf•IL 

Mulmu•V•Iueoi A,.,.ageV•I .... Number 

I Pollut.nt (lncluda unlta) (lncluda unlta) of 

and QrabS•mple Flc:Jw.Walghted Or•bS.mple Flc:Jw.Walghted StorM 

T•bnDurlng Compoa/la T•kllftDurlng Compoalla Ev.wta 
CAS Number flr.t:IO flr.t:IO 

(If rt•lalable) Mlnutaa Mlnutaa Sampled SouroN of Pollut.nta 

CIMOia I 
1311-77-3 

Phenol 

1Da-05-2 

N•pthal-I 
1140..:1 

Pyr•na 

121-00-0 I 
Banzo(•) Anthrao 

~ 

PCB-12eo I 
.110M-82.a <O.Sug/L 1 Tranaf...,.... ahop 

I 1. 2. 3. 4. IL .. 7. .. 
Data of Duration Totalralnl•l No. of houra w- Mulmu..flcMrale Total flcM frolll a- F-of 

Storm of Storm durlng ....,.. avent bag Inning of alonll - during ....... avent raln......t .... .,.. wu Preclpltatlpon 

ured •ndllftd of prwloua (galloM{mlnut. or (gallorla or apedfy (ralnf•D, 

Event (lnmlnutaa) (lnlnchM) -table alonll avent •pacify unlta) unlta) lakllft -II) I. 

I 23JANt2 :M5 O.N >Z11HRS. 1510 gp!W 1101CgaL Wlntw Flalnf•U 

I 
I 
I 

t. Provide • ct.a1ptlon of the IMihocl of flcM -...nant or Mtlmata. 

P.-ra tr•naducad dapth -.......m. and velocity -•-'-_. takan via~ proba -ntad In flcM channel. 

I D•pth and velocity rMCflnga -.takllft .t 5 or 10 llllnut.lntMv•le. Data wu pr-..d via the flcM aquatlon Q;.v.A. 

I 
I 
I 
I 
I 
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ANDREW F. TiNSLEY 
Scientist 
Environmental Protection 

DUKE POWER 

. 1 

(704)382-3i12 Office 
(704)382-3700 Fax 

11'0/A 
6/0 Toddville Rd. 
Charlotte, NC 
28214 
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Duke Power Company 
Wachovia Center 

Ref:23 

P.O. Box /007 
Charlotte, N.C. 28201-1007 

DUKE POWER 

April 12, 1991 

Ms. Le~ Crosby 
North Carolina Superfund Section 
P. 0. Box 27687 
4-01 Oberlin Road 
Raleigh, North Carolina 27611-7687 

Attn: Ms. Charlotte Jesneck 

Subject: Duke Power Toddville Operations Center, Charlotte 
Resampling Results 

Dear Ms. Jesneck: 

As our intention was stated in my Jetter to you of January 28, J 99 J, 
Duke Power has now completed the foJJowing: 

1. Sampled the groundwater at the bottom, a depth of 186 feet, of 
the inactive well for which you already have results of no detectable 
(less than 0.5 ppb) PCB at the water surface •. The bottom water sample 
duplicates were found to contain less than 0.5 parts per biJJion and 
1.0 parts per billion. 

2. Removed the soil in the yards at the sampling points where 10 parts 
per miJJion or greater PCB had previously been detected. Soil was 
removed to a depth and radius of five feet or more, and was disposed 
of at the Chemical Waste Management landfill in EmeJJe, Alabama 
(manifests attached). 

3. Resampled both yards on a 50-ft random grid. Thirteen points were 
sampled at depths of 6-inches and 3-feet each. All samples were 
found to contain less than 1.4- parts per million PCB. The laboratory 
methods and results are attached. 
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Ms. Lee Crosby 
Page 2 

Based on these results, Duke ·rower recommends that, once the well 
is abandoned per your procedures, the Toddville Operations Center be 
considered by the N.C. Superfund Section as requiring no further action. 

Very truly yours, 

c1J~f-~· 
David P. Roche 
Environmental Specialist 
Corporate Materials Management 

DPR/jd 

Attachments 

c: B. E. Telford 
A. C. Lovin 
J. E. Harwood 
G. S. Rice 
D. W. Anderson 
R. A. Santini 
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11. 

a. 

c. 

d. 

UNIFORM HAZARDOUS l.Generator'sUSEPAIDNo. 

WASTE MANIFEST 

CHEMICAL WASTE MANAGEMENT, INC. 
Emelle Facility 
P.Jabama Highway 17 at Mile Marker 163 
Emelle, Alabama 35459 

US DOT Description (Including Proper Shipping Name, Hazard Class, and ID Number} 

Waste Hazardous Substance, Solid, N.O.S., ORM-B, 
NA91BR (rolychlorinated B!~Yt~~ b c ') 0 1 um er 

CWM Profile Number 

CWM Profile Number 

CWM Profile Number 

No. Type 

13. 
Total 

Quantity 

Eaergency Phone After Jusiness Hours: 704-373-8307 B42406 Release 

Work Order#: q Purchase Order #: 
16 GENERATOR"S CERTIFICATION: I hereby declare tha\ the contents of thiS cons1gnmcnt are fully and accurately descr~bed above by 

proper shipping name and are class1f1ed. packed, marked. and labeled,.and are in all respects in proper cond1t10n for transport by h1ghway 
accordrng to applicable International and national government regulatrons. 

If I am a large quantity generator, i certify that I have a program 1n place to reduce the volume and tox1c1ty of waste generated to the degree I have determmed to be 
econcim1cally practicable and that I have selected the practicable method of treatment. storage, or drsposal currently avarlable to me whrch mrmmrzes the present and 
future threat to human health and the envrronment, OR. rf I am a small quanmygenewtor ,I have made a good farth elfortto mrnrmrze my waste generation and select 
the best waste mana ement method that IS available to me and that I can afford. ,· 

Pnnted/ yped Name Signature / ./ .... ·' ..- _,. Month Day Year 
.··j • .··'" ,· c. .I 

17.Transporter Acknowledgement of Receipt of Materials 

Prin.ted/Typed Name 
; i . ' .' .. :.- ·-" :·· 

18.Transponer 2 Acknowledgement of Receipt of Materials 

Printed/Typed Name 

19.Discrepancy Indication Space 

Signature 

Signature 

20.Facility Owner or Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 

Printed/Typed Name Signature 

Month Day Year 

Month Day Year 

Month Day Year 

~ 0 A. Form 670C·2~ ·t:.~~- S·86. "'ev•ous ed!!!!lr. IS obsolele. 
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UNIFORM HAZARDOUS 
WASTE MANIFEST 

1. Generator's US EPA 10 No. 

US EPA 10 Number 

Information in the shaded areas 
is not required ·by Federal 
law. 

· CHEMICAL WASTE MANAGEMENT, INC. 

11. 

a. 

c. 

Emelle Facility 
Alabama Highway l7 at Mile Marker 163 
Emelle, Alabama 35459 ' 

US DOT Description (Including Proper Shipping Name, Hazard Class. and ID Number) 

Yl\STI: i.iAZ.l~.iW0lJS SUBST.'u.'\CE, SOLID, !l.O.S., ORH-E. 
~9183 (roLYCELORI~ATED 3IrnESYLS ~31591-2087 

CWM ~rofile Number 

CWM Profile Number 

CWM Profile Number 

ENTERED 

:&..!.fr.RGl:."?ICY PHotn:: AXn:R .sus 1~'1:ss • P.Omts: 704-373-3307 
I 

' 

No. Type 

.13. 
Total 

Quantity 

Work Order#: ·.• .. · Purchase Order #: ll& -67 
t6. GENERATOR'S CERTIFICATION: I hereby declare that the contents ot thos consognmcnt are tully and accurately descrobed above by 

proper shipprng name and are classifred. packed. marked. and labeled, and are on all respects in proper condotron for transport by hoghway 
accordrng to applicable onternauonal and natrona! government regulatoons. 

If I am a large quantrty generator. I certoly that I have a program on place to reduce the volume and toxoctty of waste generated to the degree I have determoned to be 
economically practicable and that I have selected the practocable method ol treatment. storage. or disposal currently avaolable to me wh•ch montmozes the present and 
future threat to human health and the envoronment; OR. rll am a small quantotygener;otor.l have made a good latth effort to monomoze mvwaste generauon and select 
the best waste mana ement method that os available to me and thai I can afford 

Printed/Typed Name Signature 1 

i1AR!IH L. lil.LL / 
Month Day Year 

II :r-~~~~~~~~--------~~--------------------~~~~--------------------------------------~~~~~--~~ 
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s II ~r-~~--~--~~~~~----~~~~--~~~~------~----------~~~-----------------------------L~~~~~~-i 
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19.Discrepancy Indication Space 

I ~~ ~~~~~~~N;~--------------------------------.. ~~~--------------------~------------~~~~~~~--~~ 1 

20.Facility Owner or. Operator: Certification of receipt of hazardous materials covered by this manifest except as noted in Item 19. 

Printed/Typed Name Signature Month Day Year 

----~- ....... ----------...... ··---_..,.---~---~---.. "-or-
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April 9, 1991 

TO: Dave Roche 
Corporate Materials 

SUBJECT: Toddville: February 22, 1991 PCB Sampling; 
Sampling Protocol and Analysis Results 

On February 22, 1991 personnel from Chemical Sciences conducted 
soil sampling at the Toddville Warehouse and Operations Center 
for PCB analysis. Sample locations 1-13 ( see attachment) 
were selected using random number selection on a Hewlett Packard 
11C calculator. 

Soil samples were collected at surface (4 to 6 inches below 
gravel) and three foot depths at each of the thirteen locations. 
A 3 inch stainless steel bucket auger was used to advance holes 
to the desired depth and collect the samples. 

All sampling equipment surfaces were rinsed (laboratory 
de-ionized water, and pesticide grade methanol) between samplings 
in accordance with USEPA Region IV, Engineering and Support 
Branch, Standard Operating Procedures, and Quality Assura·nce 
Manu~l (April 1_, 1986) . 

Samples were returned to the Duke Power, Production Environmental 
Services laboratory for PCB analysis by EPA method 608. The PCB 
concentration for all locations and depths was <1.4 mgfl. 

If you·have any questions concerning the sampling or analysis 
results, please contact me at 875-5228 or Ron Santini at 
875-5229 •. 

~~~ 
T. s. Hunuscker 
PSD/PEC/Chemical Sciences 

cc: R. A. Santini 

attachments 
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Dulw f'rnrl'f Company 
1'0 Box .1.)/XO 
Churlottt-. SC :},\212 

DUKE POWER 

August 1, 1989 

Ms. Charlotte Varlashkin 
North Carolina Superfund Branch 
401 Oberlin Road 
Raleigh, N.C. 27605 

. Subject: Risk Assessment for PCB at 
Duke Power Toddville Operations Center, Chari~tte 

Dear Ms. Varlashkin: 

Duke Power has completed its health risk assessment calculations for 
PCB measured in an investigation by N. C. Superfund Branch at the Duke 
Power Toddville Operations. Center. in Char lotte in November 1986. The 
attached report presents the results of our assessment, which finds the 
PCB levels to represent no threat to human health or the environment. 

As was stated in J. E. Harwood's letter of June 8, 1989 to Mr. William 
Meyer, Duke Power requests that the N. C. Superfund Branch's assessment 
of the Toddville site investigation results be completed as soon as possible 
so that, as we conclude is warranted by our risk assessment, Toddville 
can be removed from the Priority List of the Inactive Hazardous Sites 
Program. 

Once you have had the ·opportunity to review the attached, we would 
like to meet with the involved Superfund Branch personnel to discuss 
our results. Please call me at (704) 373-7807 to schedule this meeting. 

Very truly yours, 

DUKE POWER COMPANY 

David P. Roche 
Environmental Specialist 

. Corporate Materials Management 

DPR/jd 

Attachments 

····-·. 
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HEALTH RISK ASSESSMENT ANALYSIS OF PCB'S MEASURED 
AT THE TODDVILLE OPERATIONS CENTER FACILITY IN 1986 

SUMMARY AND CONCLUSIONS 

In November .of 1986~ the North Carolina Department of Human 
Resources (NCDHR) conducted a PCB sampling survey of .Duke Power 
Company's Toddville· Operations Center located in Charlotte, North 
Carolina. The objectives in conducting the survey were: 1) . 
determine if PCB contamination existed at the ·facility; and ·2) · 
evaluate potential threats to human health based on technical 
data collected. · 

Based on low levels of PCB's reported in two. surficial 
sand/gravel sample locations (i.e., average cone. of 3.31 mg/kg) 
and in a water sample collected from an abandoned on-site well 
casing (i.e., 1 ug/1), NCDHR identified the site as a·potentially 
hazardous situation in June, 1989. · 

To facilitate a request to have the facility delisted as 
hazardous, Duke Power Company conducted a detailed human health 
risk analysis of the situation utilizing PCB contamination levels· 
reported by the state based on their 1986 survey. The analysis 
consisted of: a) developing a realistic site-specific set of 
transport and exposure-pathways by which measured PCB contaminant 
levels could hypothetically reach potential human receptors both 
on and off the site facility; b) conducting a conservative 
computational analyses of the PCB intake values (i.e., doses) 
potential human receptors would experience based on the·source 

.locations and concentrations of PCB's measured at the site; and 
c) comparing and evaluating computed PCB chemical intake values 
to public health based standards to determine human health impact 
implications. 

Because PCB's are considered to be potentially carcinogenic, 
health risks were computed as individual Lifetime Additional 
Daily Dose values (LADD), numerically summed, and compared to 
levels commonly considered as acceptable by both state and 
federal.regulatory ag~ncies. 

Based on the analyses of human receptor group exposure-pathways 
for PCB contamination measured at the site, the following 
conclusions are warranted:* 

1) .PCB levels reported to be present in surficial sediments at 
two .site locations and in water from the abandoned well 
casing represent no threat to human health or the 
environment. · 

·2) Computed PCB dose and exposure-pathway analyses clearly 
suggest no human health implications existed at the site 
facility when ·samples were collected and that no remediation 
activities would be warranted. 
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3) 

* 

No on-site or near-site impacts to human health (e.g., via 
drinking water supplies, air quality, etc.) would or could 
.occur based on the location and concentrations of PCB's 
measured at the Toddville facility by NCDHR in 1986. 

Health risk perspectives relative to PCB's as well as the 
hypothetical technical/scientific risk levels and computations 
presented in this report need to be objectively considered in the 
context of the following quote by Dr. Robert James of Buffalo, 
N. Y. -in 1978: . . . . "After 50 years of industrial uses of 
PCB's, retrospective studies of humans occupationally exposed to 
PCB's have failed to identify any significant clinical disease 
and have not established a link to·any form of cancer". 
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HEALTH RISK ASSESSMENT ANALYSIS OF PCB'S MEASURED 
AT THE TODDVILLE OPERATIONS CENTER FACILITY IN 1986 

INTRODUCTION 

In June 1989, the North Carolina Department of Human Resources 
(NCDHR} listed Duke Power Company's Toddville Operations Center 
as a potentially hazardous site based on PCB contamination 
measur~d at the site by NCDHR in 1~86. To ·facilitate a request 
by Duke to have NCDHR "delist".the site, the· company undertook a 
site specific human health risk assessment of the situation 
employing PCB contaminant levels reported by NCDHR. 

In general, Duke Power Company's risk assessment for the site was 
developed in a stepwise process. Sequential steps in the process 

. were: 

1) Develop a set of possible/probable site-specific human 
receptor groups which could be hypothe'tically impacted by 
the PCB contamination situation reported by NCDHR. 

2} 

3) 

4) 

Develop possible/probable transport and exposure pathways by 
which reported contaminant concentrations could reach/impact 
potential human receptor groups. · · 

Numerically calculate/analyze PCB chemical exposure uptakes 
for each receptor group based on the location and 
concentrations of contaminants measured at the site. 

Evaluate potential human health impacts to on-site and 
near-site personnel by comparison of computed exposure 
levels to risk values commonly considered as acceptable by 
.state and federal agencies. 

An interpretation of "no significant human health impact" for 
each hypothesized exposure pathway was assumed if computed risk 
values were equal to or no greater than ! 6cancer incidence in 
every 1,000,000 individuals (e.g., <1X10 }. This interpretation 
is based on the USEPA "negligible risk" policy adopted in October 
1988 which allows carcinogenic pesticide chemicals to be used if 
the resultant additional cancer risks are one in one million or 
less.· In addition, since risks are considered to be numerically 
additive for potential carcinogens such as PCB's, the total or 
maximum individual risks for the Toddville site was assumed to be 
the sum of risk values computed for all exposure pathways. A 
graphical representation of this cumulative "acceptable risk" 
concept is contained in the appendix. 

A schematic drawing depicting the risk assessment process steps 
followed by Duke in carrying out. the Toddville PCB analysis is 
shown in Figure 1. 
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The general _layout and location of the Toddville facility plus 
the approximate locations within the site boundaries where NCDHR 
reported PCB contamination is given in Figure 2. Analytic values 
reported by NCDHR which were utilized in this risk assessment 
analysis are contained in the Appendix. 

RESULTS 

I. Analyses of Human Health Risks Associated with PCB 
Concentrations Measured in Surficial Sand/Gravel Samples 
from Sampling Sites #5 and #6 

Probable human health risk exposure pathways for PCB's 
measured in surficial sand/gravel samples from NCDHR sampling 
sites #5 and #6 are diagrarnmatically,presented in Figure 3. 

Computational results of potential health risks to on-site 
and near-site personnel associated with average PCB 
concentrations via various exposure~pathways are given in 
the following tables. 

Table 1: Inhalation of Chemical Gases Volatilized from PCB 
Source Area Materials by on-Site Employees/ 
Visitors ' 

Table 2: Inhalation of Chemical Gases Volatilized from PCB 
Source Area Materials by Near-Site Workers and 
Residents 

Table 3: Incidental Ingestion/Inhalation of Airborne 
Particles Derived from PCB Source Area Materials 
by On-Site Employees/Visitors 

Table 4: Incidental Ingestion/Inhalation of Airborne 
Particles Derived from PCB Source Area Materials 
by Near-Site Workers and Residents 

Table 5: Dermal Contact with Airborne Particles Derived 
from PCB Source Area Materials by On-Site 
Employees/Visitors 

Table 6: . Dermal Contact with Airborne Particles Derived 
from PCB Source Area Materials by Near-Site 
Workers and Residents 

.The results shown in Tables 1 through 6 indicate PCB levels 
reported for surficial sand/gravel materials in NCDHR site 
areas #5 and #6 would not represent a threat to human 
health, either on or off the site. Maximum cumulative 
additional cancer risks for all calculated exposure pathways 
were 3E-07 (for near-site personnel) and below the 
acceptable limit of lE-06. 
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II. Analyses of Human Health Risks Associated with PCB 
Concentrations Measured in Groundwater from the Inactive 
On-Site Well Location 

Probable h~an health risk exposure pathways for the 1.2 ppb 
of PCB measured in a groundwater water sample withdrawn from 
an inactive well casing which had been capped for 18 years 
are diagrammatically presented in Figure 4. [Note: 
Exposure pathway scenarios presented are "practically 
applicable" only for the 1971 to-present time period when 

·there was no on-site drinking water supply; and 
"scientifically relevant" to the operational situation which 
existed in 1986 when NCDHR conducted their sampling survey.] 
The approximate location of the inactive well site casing 
and its proximate relationship to the two sand/gravel 
covered storage areas which were reported to show PCB 
contamination is shown in Figure 2. 

Since the well was not in use as a drinking water supply for 
the Toddville facility in 1986, no human health risks to 
on-site employees/visitors are considered plausible due to 
the 1.2 ppb PCB contamination measured in the well casing 
water sample. · 

Hypothetical health risks to near-site workers/residents 
assuming there was an on-site groundwater concentration of 
1.2 ppb PCB was evaluated using a mathematical groundwater 
model ( i ~e. , EPRI, MYGRT version 2 code'). 

The principal question sought to be answered using a 
groundwater model was: "Could an on-site concentration of 
1.2 ppb PCB be transported to an off-site drinking water 
supply well in concentrations equal to or greater than 0.026 
ng/L PCB?" [The 0.026 ng/L level for PCB was selected as an 
off-site reference modeling concentration because it is the 
leve!6EPA deems adequate to protect human health at the 
1X10 cancer risk level.] 

Model simulation conditions assumed the following situation 
for the Toddville site: 

1) An on-site source of 1.2 ppb input of PCB had existed 
at the inactive well location for twenty (20) years; 

2) The input source area is the top·of the water table in 
old well casing and has a two-dimensional 
cross-sectional orientation of 5.0 meters wide by 0.5 
meters deep. 

3) Assumed physical-chemical conditions were: a hydraulic 
gradi~~t of o~g2o feet/foot; a hydraulic conductivity 
of 10 to 10 em/sec; a 30% soil porosity; and a soil 
organic content of 0.3%. 
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The results of the modeling computations are graphically 
shown in Figure 5. The data indicate that after 80 years 
following the cessation of a continuous 20 year PCB input of 
1.2 ppb at the well casing source area, a groundwater 
concentrat~on boundary level of ~ 0.026 ng/1 PCB would only 
extend approximately 15 feet downgradient of the source 
location and to a depth of approximately 6 feet below the 
water table surface. 

Considering that the nearest potential off-site downgradient 
drinking water well "might be" located as close as 3000 feet 
from the on-site PCB source location, it is reasonable to 
conclude no potential health risks (i.e., via drinking water 
supply, etc.) to near-site personnel exist relative to the 
1.2 ppb PCB measured in water from the inactive on-site. well 
location. 

III. Cumulative (Total} Human Health Risks to On-site and 
Near-Site Personnel for All Exposure-Pathway Analyses 

Cumulative health risks to all personnel for all potential 
PCB exposure pathways were calculated to be within 
acceptable limits and are graphically presented in Figure 6. 

SUPPLEMENTAL INFORMATION 

A tabulation .of computational equations and relevant exposure 
data/information utilized in conducting the risk assessment for 
the Toddville facility is given in Table 7. 

A limited glossary of some relevant risk assessment terms and 
definitions is contained in the Appendix. 
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Assumed PCB octanol - water partition coefficient = (Log Kow 
4.7-6.8) 
Hydraulic gradient = 0.020 f~et/foo~ 6 Hydraulic conductivity = 10 to 10 
Assumed organic content of soil = 0.3% 
Soil porosity = 30% 
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I 
I 

I 
I Chemical 

Contaminant 

I PCB - (Assume 
Aroclor 1260} 

TABLE 1 

INHALATION OF CHEMICAL GASES VOLATILIZED 
FROM PCB SOURCE AREA MATERIALS 

BY ON-SITE EMPLOYEES/VISITORS 

Average Ambient Lifetime · 
Soil Emission Air Average 
Cone. Rate Conc3 Intake 

(mg/kg) (gms/sec) . (mg/m ) (mg/kg-day) 

3.31 9.4E-09 8.2E-09 1.60E-10 

II Exposure Hypothesis Scenario: 

Excess 
Lifetime 
Cancer 
Risk 

1E-09 

I 
PCB's contained in contaminated sand and gravel areas are volatilized to gaseous state which 
is then diluted into overlying site air mass. On-site workers and visitors inhale air 
containing some diluted concentrations of gaseo~s PCB's. 

I Exposure Assumptions:. 

Inhalation rate = 40 1/min 
Body weight = 70 kg I Number of hours/day exposed = 8 
Number of days/week exposed = 5 
Number of weeks/year exposed = 48 

I Number of years exposed = 15 
Lifetime = 70 years 
Cancer Potency Factor = 7.70 (kg~day/mg) 

l. 
2. 
3. 
4. I 5. 
6. 
7. 

I 8. 
9. 
10. 

I 
I 
I 
I 

Air filled soil porosity = 25% 4 2 Estimated size of source area = 2.5 X 10 M 
Depth soil source and cover material = 10 em 
Average and maximum summer temperatures = 28°C & 38°C 
Average and maximum humidity = 55% & 88% 
Organic content 6f. source soils = 0.2% 
Width of emission surface perpendicular to wind = 200 meters 
Average wind speed = 2 meters/sec 
Prevailing wind direction = NE 
Mixing height of air above emission surface = 2 meters 
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TABLE 2 

INHALATION OF CHEMICAL GASES VOLATILIZED 
FROM PCB SOURCE AREA MATERIALS 

BY NEAR-SITE WORKERS AND RESIDENTS 

Average Ambient Lifetime 
Air 

Excess 
Lifetime 

I Chemical 
Contaminant 

Soil 
Cone. 

(mg/kg) 

Emission 
Rate 

(gms/sec) 

Average 
Conc3 Intake Cancer 

(mg/m ) (mg/kg-day) Risk 

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

PCB - (Assume 
Aroclor 1260) 

3.31 

Exposure Hypothesis Scenario: 

9.4E-09 5E-09 1.51E-10 1E-09 

PCB's contained in contaminated sand and gravel areas are volatilized to gaseous state which 
is then diluted in overlying site air mass. Site air mass is transported to near-site areas 
by winds; ·etc., and air· is breathed by near-site workers and residents in both indoors and 
outdoor situations. 

Exposure Assumptions: 

Inhalation rate = 16 1/min 
Body weight = 70 kg 
Number of hours/day exposed = 8 
Number of days/week exposed = 7 
Number of weeks/year exposed = 50 
Number of years exposed = 20 
Lifetime = 70 years 
Cancer Potency Factor= 7.70 (kg-day/mg) 

Conditions: 

1. Air filled soil porosity= 25%. 4 2 2 .. Estimated size of source area= 2.5 x·lo M 
3. Depth soil source and cover material = 10 em 
4. Average and maximum summer temperatures = 28°C & 38°C 
5. Average and maximum humidity = 55% & 88% 
6. Organic content of source 'soils = 0.2% 
7. Distance to nearest receptor residence= 310 meters 
8 Width of emission surface perpendicular to wind = 200 meters 
9. Average wind speed = 2 meters/sec 
10. Percent of time wind direction from source to receptor = 30% 
11. Mixing height of air above emission surface = 2 meters 
12. Atmospheric stability class= C.& D 
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I 
I 

PCB - (Assume 
Aroclor 1260) 

TABLE 3 

INCIDENTAL INGESTION/INHALATION OF AIRBORNE PARTICLES 
DERIVED FROM PCB SOURCE AREA MATERIALS 

BY ON-SITE WORKERS/VISITORS 

Cancer(a) 
Average 

Concentration 
U.S. EPA Potency In Surficial 

Carcinogen Factor Material 
Classification (kg-day/mg) (mg/kg) 

B1 7.70 3.31 

Additional 
Excess 

Lifetime 
Cancer 

Risk 

1E-07 

II Exposure Hypothesis Scenario: 

Surficial sand and gravel material in contaminated areas of site is reduced to fine airborne 

I particles by human activities and natural physical erosional processes. Particles derived 
from contaminated areas are suspended into overlying site air mass which is then ingested and 
inhaled by on-site workers and visitors in both indoor and outdoor situations. 

I Exposure Assumptions: 

I 
1. 
2. 
3 .. 

I 
4. 
5. 
6. 
7. 

I 8. 
9. 

I 

* Media intake (grams/day) = .010 
Body weight (kilograms) = 70 
Matrix effect of media in stomach 
Number hours/day exposed = 8 
Number of days/week exposed = 5 
Number of weeks/year exposed = 48 
Number of years exposed = 15 
Lifetime (years) = 70 

and lungs = 

Structure Air change rate (ACH) = 1 

0.50 

(1) Health Effects Assessment For Polychlorinated Biphenyls (PCBs). 
U. S. Environmental Protection Agency, Cincinnati, Ohio; September, 1984. 1 

(a) - Source: 

I 
I 
I 
I 
I 

* - Source: 

(2) PCB Spill Cleanup, Revi~ed Draft Report. U.S. Environmental Protection 
Agency, Office of Toxic Substances; April 18, 1986. 

GRI 11 Management of Manufactured Gas Plant Sites 11
, Volume 3- Risk Assessment. 

(Nominal value for adults not involved in soil excavation or construction type 
work) 
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I. 
I 
I 
I Chemical 

Contaminant 

I PCB - (Assume 
Aroclor 1260) 

TABLE 5 

DERMAL CONTACT WITH AIRBORNE PARTICLES 
· DERIVED FROM PCB SOURCE AREA MATERIALS 

BY ON-SITE WORKERS AND RESIDENTS 

Ca~cer(a) 
Average 

Concentration 
u.s. EPA Potency In Surficial 

Carcinogen Factor Material 
·Classification (kg-day/mg) (mg/kg) 

B1 7.70 3.31 

II Exposure Hypothesis Scenario: 

Additional 
Excess 

Lifetime 
Cancer 
Risk 

1E-09 

Surficial sand and gravel material in contaminated areas of site is reduced to fine airborne 

I particles by human activities and natural physical erosional processes. Particles derived 
from contaminated-areas are diluted into overlying site air mass. Contaminated particles 
adhere to exposed skin areas of on-site workers and visitors in both indoors and outdoors 

II situations. PCB chemical contaminant adhered to particles is absorbed through skin. 

Exposure Assumption: 

11. 
2. 

1
3. 
4. 
5. 
6. 

17. 
8. 
9. 

110. 
11. 

I 

, 
Exposed skin area (em~) = 4,0oo2oo 
Skin deposition quantity (mg/cm ) - 0.05 
Percent penetration/day = 0.06 
Body weight (kg) = 70 
Numb~r of hours/day ~xposed = 8 
Number of days/week exposed = 5 
Number of weeks/year exposed = 48 
Number of years exposed = 15 
Matrix effect of soil.= 0.15 
Lifetime (years) = 70 
Structure air change rate (ACH) = 1 

(a) Source =Health £ffects Assessment for Polychlorinated Biphenyls (PCB). 
·U.S. Environmental Protection Agency, Cincinnati, Ohio. 1984. I 

I 
I 
I 
I 

DWA25 



I 
I 
I 
I 
I Chemical 

Contaminant 

I PCB - (Assume 
· Aroclor 1260) 

TABLE 4 

INCIDENTAL INGESTION/INHALATION OF AIRBORNE 
PARTICLES DERIVED FROM PCB SOURCE AREA MATERIALS 

. BY NEAR-SIT~ WORKERS AND/OR RESIDENTS 

Cancer(a) 
Average 

Concentration 
U.S. EPA Potency In Surficial 

Carcinogen Factor Material 
Classification (kg-da~/mg} (mg/kg} 

B1 7.70 3:31 

I Exposure Hypothesis Scenario: 

Additional 
Excess 

Lifetime 
Cancer 

Risk 

3E-07 

Surficial sand and gravel material in contaminated areas of site is reduced to fine airborne 

I particles by human activities and natural physical erosional processes. Particles derived 
from contaminated areas are suspended into overlying site air mass which is then transported 
with further dilution to near-site areas. Air containing suspended particles is then 

I ingested and inhaled by near-site workers and/or residents in both indoor and outdoor 
situations. 

11 
Exposure Assumptions: 

1. Media intake (grams/day)* = .005 
2. Body weight *kilograms) = 70 

I 3. Matrix effect of media in stomach and lungs = 
4. Number of hours/day exposed = 16 
5. Number of days/week exposed = 7 

I 6. Number of weeks/year exposed = 50 
. 7. Number of years exposed = 20 

8. Lifetime = 70 years 
19. Structure air change rate (ACH) = 1 

0.05 

(1) Health Effects Assessment For Polychlorinated Biphenyls (PCBs}. II (a) - Source: 
U. S. Environmental Protection Agency, Cincinnati, Ohio; September, 1984. 

I 
I 
I 

- Source: 

(2) PCB Spill Cleanup, Revised Draft Report. ·u.s. Environmental Protecti6n 
Agency, Office of Toxic Substances; April 18, 1986. 

GRI 11 Management of Manufactured Gas Plant Sites", Volume 3 -'Risk Assessment. 
(Nominal value for adults not involved in soil excavation or construction type 
work) 
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I 
I 
.I 

I 
I Chemical 

Contaminant 

I PCB - (Assume 
Aroclor 1260} 

u.s. 

TABLE 6 

DERMAL CONTACT WITH AIRBORNE PARTICLES 
DERIVED FROM PCB SOURCE AREA MATERIALS 

BY NEAR-SITE WORKERS AND RESIDENTS 

Cancer(a} 
Average 

Concentration 
EPA Potency In Surficial 

. Carcinogen Factor Material 
Classification (kg-day/mg) (mg/kg} 

Bl 7.70 3.31 

I Exposure Hypothesis Scenario: 

Additional 
Excess 

Lifetime 
Cancer 
Risk 

2E-09 

Surficial sand and gravel material in contaminated areas of site is reduced to fine airborne 

I particles by human activities and natural erosional processes. Particles derived from 
contaminated areas are suspended into overlying site air mass which is then transported with 
further dilution to near-site areas. Contaminated particles adhere to exposed.skin areas of II near-site workers and residents. PCB chemical contaminant is absorbed through skin. 

Exposure Assumption: 

11. . 2. 
3. 14. 
5. 
6. 17. 8. 
9. 110. 11. 

I 
(a} 

I 
I 
I 
I 
I 

Exposed skin area (cm2} = 4,000 00 
Skin deposition quantity (mg/cm2} = 0.025 
Percent penetration/day = 0.06 
Body weight (kg} = 70 
Number of hours/day exposed = 16 
Number of days/week exposed = 7 
Number of weeks/year exposed = 50 
Number of years exposed = 20 
Matrix effect of soil = 0.15 
Lifetime (years} = 70 
Structure air change rate (ACH} = 1 

Source = Health Effects Assessment for Polychlorinated Biphenyls {PCB}. 
U. S. Environmental Protection Agency; Cincinnati, Ohio. 1984. 
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I 
I 
I 
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TABLE 7 

COMPUTATIONAL EQUATIONS AND INFORMATION 
UTILIZED IN THE TODDVILLE SITE ASSESSMENT ANALYSES 

1) Soil Emission Rates 

(Farmer Model: Dry Conditions): J = -Ds ·A· (C
0

_- CL) 
L 

Where: J = Mass flux of chemical Vapor across the soil surface (g/sec) 

D = Diffusion~coefficient of chemical in air filled pores of 
s soil (crn'""/sec) 

A = Area covered by the wastes (cm3 ) 

Co = Conce~tration of PCB in air at the soil surface at time 0 
(g/cm ) 

CL :·Concentration of PCB in soil air (g/cm3 ) 

L =depth of soil over wastes (em) 

(Mackay~Matsugu Model: Dry Conditions): J = -K • A • (C - C ) o L 

Note: Same as Farmer Model except D /L is replaced by K which is a mass 
transfer coefficient.defined as foll~ws: 

1/K = 1/Ka + 1/K
5 

Where: Ks = Ds/L 

Ka = 0.482 • u· 78 x x-· 11 • sc-· 67 

Units for transfer coefficients are em/sec 
u = wind speed in m/hr 
x = dimension of waste in windward direction (meters) 
Sc = Schmidt number 

(Hartley Model: Wet Conditions): Jpcb = Wpcb/W • Jw . w 
Where: Jpcb = Emission rate of PCB (g/sec) 

Wpcb = Weight of dissolved PCB (~g) 

Jw = Emission rate of water (g/sec) 

Ww = Weight of water (1 X 109 ~g) 
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TABLE 7 (continued) 

2) Ambient Air Above Source Area: C = . Q 

3) 

4) 

(Box model - U. S. EPA, 1986) LS • V • H 

Where: Q = Air flow rate (Volume/time) 
LS = Wjdth dimension of contaminated area perpendicular to wind 

direction 
V ~ Average wind speed x 0.5 times wind speed at mixing height 
H =_Mixing height (2 meters) 

Ambient Air Above Near-Site Area(s): C = Q/{3.1416 • S • S • X) 
(Gaussian Plume Model - U. S. AEC, 1968j Y z 

Where: C = Conc3ntration in air at some distance, x, from the source 
x (g/m ) . 

Q = JH = source area emission rate (g/sec) 

S & S· 
y z = Dispersion coefficients based upon meteorological 

conditions (meters) [Note: Estimates of dispersion 
coefficients were obtained from: Slade, David H., 
Editor, 1968, Meteorology and Atomic Energy, U.S. AEC. 
Washington, D.C. using a C and a D stability class] 

X = Wind speed (m/sec} 
• 

Diffusion Into Structure: I G 
C = V • ACH 

Where: G = Chemical rel~ase rate (mass/time) 
V = Volume of enclosure 

ACH = Number air changes per hour 

5) Respiratory Rates: (Liters/minute) 

Adult man/woman - Resting= -7.0 
- Light Activity = 19 to 20 
- Moderate Activity = -40 to 45 

6) Body Weights: (Kilograms} 

Adult·Man/Woman = -70 
Child, 5-18 Years = -40 
Child, 1-6 Years = -15 

7} Typical Soil Ingestion/Inhalation Rates: (mg/day) 

Construction/soil excavation activities = 100 to 200 
Routine (incidental) activities= O·to 10 
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TABLE 7 (continued) 

8) Skin Surface Areas: 

Total Body {Adult 180 em tall and 70 kg) = 18000 cm2 

Two hands = 5.5% of total body area 
Neck = 2.5% of_ total body area 
Two forearms = 5.5% of total body area 
Two upper arms = 8.0% of total body area 
Face and ears = 4.0% of total body area 

9}. Amount of dry dirt that may exist on exposed skin: 

1.5 mg/cm2 for active work in soil {based on Harger-1979 for potting 
soil) 

10) Skin Penetration of Chemicals Adhered to Soil Particles: 

0.01 {1%) based on TCDD data 
0.06 {6%) for adults in a 12-hr period 
0.15 {15%) matrix effect-due to soil 
0.10 {10%) for organics 

11) Estimation of Dermal Uptake: 

Dose = {Concentration in soil x aaherence factor x exposed skin area x 
adsorption x matrix effect x time}/body weight 

12) Estimation of Inhalation Exposures: 

Dose = (Exposure x Inhalation rate x time)/body weight 

13) Risk Estimation for Potential Carcinogens: 

The estimate of human health effects from exposure to carcinogens 
involves estimating average lifetime dose as follows: 

ADD {life) =ADD {day) x Exposure Period/Lifetime 

Where: 

ADD {life) =Average Daily Dose over a Lifetime {mg/kg/day) 

ADD {day) = Average. Daily Dose on a Day of Exposure {mg/kg/day) 

Exposure Period = Number of Days of Exposure 

Lifetime = Numbef of days in a 70-year lifetime 

The equation for estimating Incremental Lifetime Risk from exposure to 
carcinogens {by compound and by pathway) is: 
Risk= Cancer Potency Factor x ADD {life) 
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TABLE 7 (continued) 

where: 

Risk (Ihcremental Lifetime Risk) = Probability that person will man~fest 
cancar, during lifetime, from the particular exposure conditio~. 

Cancer Potency Factor (CPF) for a compound = The slope of the 
dose-response curve for cancers estimated for the specific 
chemical-of-interest [(mg/kg/day)-1]; different CPF values may be 
estimated for ingestion and inhalation; such values·are published by 

- EPA's Cancer Assessment Group or have been estimated by other private or 
public organizations. 

The 11 total 11 risk posed by a mixture of carcinogens is estimated as the sum of 
the risks for individual chemicals. 

14) Average Time Guidelines 

15) 

Effect Averaging Time 

A. Carcinogenesis Average Lifetime 
Greater than 90 days 
Less than 90 days 
Hours to days 

B. Chronic effects 
C. Subchronic effects 
D. Acute effects· 

Physical, Chemical and Operational Information Relevant to Developing 
Health Risk Assessment for.Potential PCB Contamination at Duke Power 
Company Toddville Operations Center 

.. 

Operation Center is fully fenced/secured area having controlled 
access only through gated entry points which are ma~ned 24 hours/day, 
7 days per week. Total (fenced) site area = 115.56 acres. 

Approximately 25% of total site area covered with impermeable 
material (i.e., asphalt parking lots, sidewalks, buildings, etc.). 

Approximately 25% of total site is barren (i.e., covered only by 
grassed soil areas and/or un~urfaced roads, etc.): 

Approximately 50% of total site covered with sandy gravel material 
which is utilized as equipment storage areas. 

Approximately 2 acres of the total site surface area is assumed to 
have residual PCB contamination in concentrations equivalent to that 
measured and reported by NCOHR. 

Maximum employees/visitors at site = 800 persons. Nominal on-site 
employee/visitors per day = 150-200 persons. 

Average employee tenure at site = - 15 years. 

Site facility constructed from 1956 to 1958. 
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TABLE 7 (continu~d) 

No functional drinking water supply wells on site. Site converted 
from on-site well to Charlotte City water supply in 1971. 

Areas designated as #5 and #6 by NCDHR which showed residual levels 
of PCB contamination in surficial sand and gravel material comprise a 
total area of approxJmately 2 acres. 

PCB contamination measured in sand/gravel material at Toddville 
facility is assumed to be equivalent to a commercially available 
"Aroclor•• type 1260 which had been and is contained in electrical 
apparatus stored ·in both areas #5 and #6. Arochlor 1260 is a 
resinous material having - 60% chlorination, a molecular formula of 
c17H3CL6 , a molecular weight of- 380, water soluble to- 2.7 ug/1, a 
sp~§lfic gravity of 1.555 to 1.566 and a vapor pressure of 4.05 X 
10 mm of Hg at 25°C. 

16) Miscellaneous Site Features 

Groundwater Depth = - 30 feet 
Groundwater Slope = 0.020 feet/foot 
Soil Type = Silty-clay _5 5 Hydraulic Conductivity of Soil = 10 · em/sec 
Assumed Organic Content of Soil = 0.3% 

17) Regulations, Proposed Criteria/Standards, Etc., for PCB's Pertinent to 

DWA23 

Human Health 

Water Quality Criteria deemed appropriate to ensures 1Xl0-6 cancer 
risk level = S 0.026 ng/1. {Source: Ambient Water Quality Criteria 
for Polychlorinated Biphenylis. USEPA Criteria and Standards, 
Washington, D. C., 1979.) [Note: This risk level is based on an 
assumed consumption rate of 2-rlters of drinking water and 18.7 grams 
of fish/day where over 99% of the dietary intake would be obtained 
from the fish and less than 1% from drinking water. Therefore, 
utilization of this value for human health risks attributable only to 
drinking water supplies would be extremely conservative.] 

Ambient Water Quality Criteria deemed appropriate to_grotect humans 
to an increased lifetime cancer risk level of< 1X10 = 0.079 mg/1. 
(Source: Health Effects Assessment for Polychlorinated Biphenyls 
"PCBs", USEPA, Cincinnati, OH. 1984) 

Air QualitM Criteria deemed appropriate to protect human he~~th to3 the <1Xl0 increased lifetime cancer risk level = 8.3 X 10 mg/m . 
(Source: North Carolina Proposed Air Toxic Regulations, 1989) 
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GRAPHICAL ILLUSTRATION OF ACCEPTABLE RISK RANGE 
CONCEPT FOR CARCINOGENIC CHEMICAL EXPOSURES 
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EXPOSURE PATHWAY SCENARIOS 

-

! GENERALLY CONSIDERED 

I UNACCEPTABLE FOR 
HUMAN HEALTH RISKS BY 
STATE AND FEDERAL I REGULATORY AGENCIES 

- I CONSIDERED TO BE 

I DE MINIMUS FOR 
HUMAN HEALTH RISKS 

' 

FOR HYPOTHETICAL RISK RECEPTOR GROUPS 
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ANALYTICAL RESULTS REPORTED BY 
NCDHR FOR TODDVILLE PCB SAMPLING SURVEY 

NOVEMBER 19, 1986 

SITE COLLECTION DESCRIPTION/ANALYTICAL RESULTS 

Off-site drinking water well #1 = below detection level 

Off-site drinking water well #2 = below detection level 

On-site.abandoned well site = 1.20 ~g/1 

Off-site ~'background .. soil area (Site #3) 

Surface A = below detection level 
B = below detection level 
C = below detection level 
0 = below detection level 

On-site soil area (Site #5) 

Surface A = 0.49 mg/1 
B = 0.37 mg/1 
C = 0.38 mg/1 
D = 0.46 mg/1 

On-site soil area (Site #6) 

Surface ·A = 3.58 mg/1 
B = 11.64 mg/1 
c = 4.90 mg/1 
D = 4.63 mg/1 

20 11 Sample A = below detection level 
B = below detection level 
C = below detection level 
D = below detection level 

25" Sample A = below detection level 
B = below detection level 
C = below detection level 
D = below detection level 

18" Sample A = below detection level 
B = below detection level 
C = below detection level 
D = below detection level 

DWA25 
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EPA 
cateqory 

Group A 

Group Bl 

Group B2 

Group c 

Group D 

Group E 

EPA WEIGHT-oF-EVIDENCE CATEGORIES 
FOR POTENTIAL CARCINOGENS 

Description 
ot Group 

Human carcinogen 

Probable human 
carcinoqen 

Probable human 
carcinoqen 

Possible human 
carcinoqen 

Not classified 

No evidence of 
carcinoqenici ty . 
ln humans 

Descr-iption of Evidence 

Sufficient evidence from 
epidemioloqy studies to 
support a causal association 
be.twean exposure and human 
cancer 

Limited evidence of 
carcinoqenicity in humans 
from epidemiology studies 

Sufficient evidence of 
carcinogenicity in animal•: 
inadequate evidence of 
carcinoqenicity in humans 

Limited evidence of 
carcinoqenicity in animals: 
no data tor humans 

Inadequate evidence of 
carcinoqenicity in animals 

No evidence tor carcino
genicity in_at leaet two 
adequate animal tests or 
in both epidemioloqy and 
animal studies · 
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TERMS AND DEFINITIONS 

Risk asaea..imt ·The scientitic activ.:i."ty ot-evaiuatTriq-.. the 
toxic properties of a chemical and the conditions of human 
exposur•·to ·it in order to ascertain both the likelihood that 
exposed humans will be adversely affected, and to 
characterize the natura of tha effects ~~ey may experience. 

Extra risk The probability that the agent produced an 
observed response, as distinguished from the probability that 
the response was caused by a spontaneous event unrelated to 
tha agent. 

no.a-responsa The relationship between the amount of an 
agent administered, absorbed or believed to ba effective, and 
tha response of the biological system to that agent. 

Reteranca dose An estimate (with uncertainty spanning .. · 
perhaps an order ot magnitude) ot the daily exposure to the 
human population (including sensitive subgroups) that is 
likely to be without appreciable risk of deleterious effect 
during a lifetime. The RfD is·expressed·in units ot ~ 
mgjkg body .wt.jday. · . f.. 

uncertainty factor Factor used in operationally deriving tha
RfD from experimental data. Uncertainty factors are intended 
to account for (i) the variation in sensitivity among members 
of the human population: (ii) the uncertainty in extrapo
lating animal data to the case of humans1 (iii) the 
uncertainty in-extrapolating from.data obtained in a study 

Acceptable daily intake An estimate of the daily exposure 
dose that is likely to be with·out deleterious effect even 
if continued exposure occurs over a lifetime. 

Chronic affect A biological change produced by.an alteration 
-in the environment and persisting over a major portion of a 
lifetime. 

Chronic exposure Exposure (usually low-level) durinq a major 
·portion of a lifetime to an environmental alteration that may 
or may not cause a health problem. 

Matrix affects The differential absorption of a chemical 
introduced in different media to either the lungs, gut or 
skin. 

Kow partition coefficient This coefficient is derived by 
experiment by introducing a chemic~l into a mixture of 
octanol and watar. Tha partition coa!!iciant relates tha 
chemical's concentration in octanol to that in water. 
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422 SOUTH CHURCH STREET 

CHARLO~~E.N.C.28242 

March 6, 1987 

Mr. Stan Atwood · 
North Carolina Department of Human Resources 
Solid and Hazardous Waste Management Branch 
P. 0. Box 2091 
Raleigh, North Carolina 27602-2091 

Re: PCB Compliance Inspection Report 
File Nos: GAH-0207, ENV-0106 

Dear Mr. Atwood: · 

'Ref. 25 ,.. 
_I , 

At the request of Joe Harwood, I am forwarding to you a copy of the report on 
the PCB compliance inspection at the Toddville General Stores and Transformer 
Shop. This inspection was conducted on December 15 and 16, 1981 by 
R. G. Stryker of the EPA Region IV Pesticides and Toxic Substances Enforcement 
Office. 

Please contact me at 704/373-5201 if you have any questions about this report. 

Yours truly, 

S. B. Hager, Chief Engineer 
Civil/Environmental Division 

.ffVIOI~ 
By: M. A. Lascara 

Design Engineer I 

M.A.L/mdc 

Enclosure 

cc w/o encl: Central Records 
J. E. Harwood 



I 
I 
I 
I 
I 
t. 
I 
I 
I 
I 
-~ .. 

I 
I 
I 
I 
I 
I 
I 

... 

PCB cmtPLIANCE INSPECTION REPORT 

SECTION A. FACILITY Smll'IARY 
DuY.e Power Company 
Toddville Storage Facility 
610 Toddville Road 
P.O. Box 33189 
Charlotte, N.C. 28242 
Mecklinberg County 

Carl Horn, Chairman of the Board, Duke Power Co. 
Bill Lee, President, Duke Power Co. 
Facility Representatives: David P. Roche, Assoc. Biologist (704) 373 5846 
Warren Baker, Manager of Toddville facility. -

SECTION B. INSPECTION/REVIEW· · 

Inspected by: £,.-k.;;f-.e/f, .~EPA, R-IV, PTSB 

Reviewed by: EPA, R-IV, PTSB 

JAN -5. 1982 
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SECTION·C. INVENTORY 
l.a. The company.is currently in the proces·· ·f placing.all PCB items on a 
computor inventory system. PCB capacitors while inventoried, are only main
tained so far as the Annex VI records are concerned to those locations within 
the company where 40 or more large capacitors are. in use, stored for us~, or 
in storage for disposal (Toddville facility only). 

l.b. All PCB transformers· are identified by location where known to contain 
PCBs either from the name plate or from testing of the contents. 

l.c. PCB article~i liquids and PCB containers are b~ing stored in Annex III 
facilities at the Toddville location. 

2.a.(~). There is no listing available for each of the 118476 large high 
voltage capacitors known to be PCB~filled: 

2~a.(3). Company representatives did not have any figuies available as to 
the number of non-PCB large, high-voltage capa~itors. 

2.b. No figures were available for large, low voltage capacitors. To Mr. 
Ro~che's knowledge, no low voltage capacitors were in the company system. 

C~3 Company records identify 148 PCB ·transformers in service containing a 
total of 161824 kgs of PCB liquids. A list of individual sites of each 
tran3former was not obtained as an inordinate amount of effort on the part 
of the company would have been required to consolidate the listing .from the 
PCB records. 

C.5. The combined total of-PCBs in kg~ for both in service and in storage 
for use is 354,993.8 kg.s. An additional 266,478 kgs of PCBs are in storage 
.f~r disposal for a sum total of 621,471.8 kgs. An additional ~i intact ca
pacitors are in open storage on pallets adjacent to the storage facilty. 

C.8. Consistent, and sometimes heavy, rain showers precluded sampling of the 
storage yard where intact ~apacitors and a single flushed PCB transformer 
are being stored for disposal. There was no visible evidence of contamin
ation in or around the storage site .. 

S~CTION D. STORAGE AND HANDLING 

D.2. Two buildings on either side of a concrete pad are used for housin~ 
FCB items. Both buildings were specifically built for PCB Annex III storage 
requirements. The older building (designated building A) was constructed in 
1978. Its dimensions are 28'W x 32'1 x 12'H with a cuntinuous 6" curb. Its 
capacity is 448 cu. ft .. Currently 200, 55 gal. drums of PCB liquids are 
being stored in the building~ The ~econd building (designated building B) 
wai constructed in 1980. Its dimensions are 32'W x 60' L x 12 'H with a 
continuous 24" curb. Its· capacity is 4840 cu. ft.. The remaining 86 drums 
of PCB liquids (See PCB Inventory Balance as of 12-14-81 attached) are held· 
in Building B along with 292 drums of PCB articles (Capacitors and/or debris). 
The transformer listed on the inventory sheet has been drained and flushed 
and is in open storage adjacent to the 444 capacitors stored on pallets. 

•. 
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SECTION E. DECONTAMINATION 

E.l. All transformers sent in for repair from throughout the company's sys
tem come into .the transformer repair shop op~rat~d by the transmission divi
sion of the company. Before repair or maintenance is begun on any transformer· 
regardless of size, an oil sample is taken and sent to the analytical labora
tory in the main facility building. A PCB analysis is run on the oil with 
on• of .three available gas ch~omatographs. If the analysis indicated less 
than 20 parts per million PCB, the report is listed as trace. At levels 
above this, a second analysis confit .. s the first and the actual amount in.ppm 
i~. listed on th~ report. Turn around time· for most samples. is 30 minutes. 
Roche indicated that less than S%.of the distribution transformers so far 
tested exceed 50 ppm .. · In a separate section of the transformer shop an 
ar~a has been prepared for working on PCB transformers. It is cu~rently 
company policy that anytime a PCB transformer is removed from service: it 
will be-drained, flushed and cycled for disposal. A sheet metal basin with 
4" high sides and·a pumping system with a manual back-up is used when 
working with a PCB transformer to catch any oil spilled during the draining 
and flushing. New kerosene is used each time. The kerosene level within 
the tr~nsformer is at least to the top of the core, and allowed to set at 
lea~t-24 hours before being drained. Th~ barreis of PCB liquids an~ PCB 
contaminated kerosene is removed to the storage facility generally within 
24 hours after the flushing operation is completed . 

SECTION F. RECORDS 

All records a~peared to be in compliance with Annex III and Annex VI 
guidelines. The company ID tag used to' tag and follow the disposition of 
PCB articles to the storage facility, and logs maintained both within the· 

"PCB Plan for Duke Power Company" guidelines and a separate log maintained 
by Mr. Baker, the Toddville facility manager, provide a double check on the 
movement, storage .imd dispos'tion of all PCB items. 

The attached PCB inveJ;).tory balance dated 12/14/Sl_was taken from the 
log maintained by Mr. Baker. Additional information m~intained in Mr~ 
Baker's log is the date and location of all PCB items sen~ for disposal. 
PCBs dispos~d during 198~~ere sent to CERCO/CER, 5092 Aber Rd., Williams
burg, OH. with a single shipment cons~~ned to Waste Management of Alabama. 
A contract·is currently being negotiated with Enicb in Arkansas for disposal 
of the capacitors currently in storage. 

The annual report is maintained and updated by David Roche in the main 
offices of Duke Power located·in the Wachovia Building in CharlotLe. The 
last annual report ended on December 31, 198C. Some of the figuP.s obtained 
for this re.port are more current, being taken from the daily log maintained 
at the Toddville facility. · 

RIVERBEND STEAM PLANT 
Before beginning the inspection of the Toddville facility, I met David 

·Roche at the Riverbend Steam Plant for the purpose of inspecting and observ
~rig the high efficiency boiler used by Duke Priwer for incineration of PCB 
c·ontaminated oils below· 500 ppm. The Riverbend Steamplant manager is Al 
Hornsby and the superintendent of operatiq_ns is Jim Greer. 

/ 
./ 
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The plant has four operati.ng boilers constructed in the early 1950's. 
Three bbilers constructed in th~ 1920's are r~tir~d from service. Unit 
No. 7 is used for PCB contaminated oil incineration. Its rated power capac
ity is 130 megawatts. 

- Oil is injected through one of two oil injection systems which may be 
used to fire the ·boiler after shutdown. The contaminated oil.is drawn from 
a 20,000 gaL storage tank located adjacent to the NW corner of the plant. 
The oil _is.~eteied through a flow meter for injection at the rate of 4 to 5 
gallons per minute. If at any time, the boiler should drop below 75% of 
full capa~ity, an automatic trip device shuts down the pump located at· the 
storage tank. At full load the boiler consumes 40 tons of pulverised coal" 
per hour. The rate of oil injection is thus well bela~ the 10% level. 
The oil is injected into ~he boiler under approximately 90 psi.· The 
average retention ·time in the boiler's fire chamber is 2 to 3 seconds at 
~orne 3000 degrees F. During the cpntaminated oil burns, a CO continuous . 
strip monitor is in operation. An alarm and wa~ning light auiomatically func
tion if th~ CO level goes above~OO ppm. Oxygen levels are monitored contin
uously during boiler operations at all times. Inspe~tion of strip charts re- · 
corded during the test burns indicated oxygen levels averaged 4.2 ppm and CO 
levels of 20. to 30 ppm. . 

Total .contaminated oil burned during July 22, 23, & 24; Augus't 18th; 
and Sept. 1 was 10,698 gallons. Flow meter readings were some 30 to 40 % 
above these levels as recorded by ~hysi~al measurements taken at the storage 
tank source. The flow meter problem is thought to be ~orrected now through 
better calibration The average rate of burn dur{ng the above listed dates 
was 180 gal.i/hr. 

Roche indicated the Riverbend facility was.picked for a number of rea
sons. It was close to th~ Toddville storage site. It is one of tbe most 
advanced plants on 'the Duke System for air pollution control devices.. It is 
equipped with hot side precipitators which are among· the most efficient in 
operation. 

The company also uses this facility to burn mineral oil. removed from 
nonPCB transformers which is no longer suitable:for recycling·and reuse. 
Roche said over 40,000 gallons of waste mineral oil had been burned in the 
boiler.· 

One item was noticed during the inspection which may be of some impor
tance. At the transformer repair shop, a mineral oil filtration and re
cycling facility is used to clean mint:.cal oil of sediment, water and gases. 
The filters in the system consist of a multiple pad series plus three large 
cylindars filled with a sandy particulate material. ~Is there any possibility 
that low concentrations of PCBs in mineral oil testing less than 50 ppm could 
accumulate in these filtering systems to rather high levels? Many thousands 
of gallons of mineral oil may pass through the filters before they are changed. 
If the PCBs were adhereing to the sediment particles, they would be strained 
out and left in the filters. Roche did not seem to think there·was much pos
sibility for this. to occur, but I ·am inclined to be..,. it cotildvvery easily. 

lieve. he 
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DUI{E PUWEU GOHP.A:!'o'Y 

FOSSIL PHODUGTION DEP...:\..RT.HENT 

P.O. IJOX 331{39, 422 SOUTH GIIUIIGJI STREET 
.· 

GJIAHLOTTE, =".G. 20242 

September 27, 1982 

·Mr. R~ G. Stryker 
Enforcement Officer 
EPA Environmental Research 

· Research Triangle Park, NC 

(704) 373-4011 

Center (MD7) 
27711 

·subject: PCB Analysis of Spent Fuller's Earth 
from Mineral Oil Reprocessing 

File: GS-709.25 

. Dear Mr. Stryker: 
-· ... 

Attached for your information are the results of our laboratory's 
analysis of spent Fuller's Earth which had been used in filtering re~ 
cicled mineral oil at our Toddville Road facility. The two samples 
were analyzed by gas chromatograph/electron capture detection. A 
concentration of less than 5 ppm PCB was detected in both samples of 
Fuller's Earth. If you have any questions, please call me at 
(704)373-8775. 

Very truly yours, 

D.· P. Roche 
Associate Biologist 

DPR:jsc 

Attachments 

bee: R. E. Holmes 
B. K. Sipe 
J, E. Harwood 
H. Pauley v,~/i) o. j-/qJ.•'I'f!l'l.ts 
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September 7, 1982 

Memo to: F. L. Tatum, Manager 
Substation Mairitenance 
Toddville 

Subject: Determination of PCB;s in Fuller's Earth 
GS-709.25 

·A sample,(#082582P) of the Fullel~'s Earth filtering media from the transformer 
oil recycling system at Toddville \'tas analyzed for the' determination of PCB's. 
As you requested, the ana 1 ys is \'tas performed by Production. En vi ronmenta l 
Services. · 

.The media sample was extracted by using the United States Environmental 
Protection Agency ''Interim Method 'for the Samplirig and.Analysis of 
Priority Pollutants (PCB's) in Sediments and Fish Tissue." · 

The results showed 4.6 ppm of Aroclor 1260 present in. the Fuller's Earth. 
If there are any questions concerning the data, please call John Mease 
at 875-1971. 

~) t- ;/ L . 
/'t~ ~ J'<... -r cv-- ·n· 

H. F. Pauley, Supervisor 
Industrial Health · 
Production Environmental Services 

JMR/sm 

cc: J. R. Mease 
J. G. Nunn 
R. D~ Jones 

.I 
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August 27, 1982 

·Memo to: F. L. Tatum, Manager 
Substation Maintenance 
Toddville 

Subject: Determination of PCB's in Fuller's Earth 
GS-709.25 

A sa~ple of the Fuller's Earth filtering media from ~he trahsfrir~er oil 
recycling system at Toddville was analyzed for the determination of.P~B's. 
As you request"ed·, the analysis .\-Jas performed by Production Environ·mental 
Services. Due to the high background; it was necessary to clean up and 
reanalyze the sample several time~. · 

The media sample was exfracted by using the United States tnvironmental 
Protection Agenty ''Interim Method for the Sampling and Analysis of 
Priority Pollutants (PCB's) in Sediments and Fish Tissue." · 

The results showed 3.3 ppm of Aroclor 1260 present in the Fuller's Earth. 
If there a~e a~y questions concerning the data, please call John Mease 
at 875-1971. · 

,;#"'/ /2/vr 
H. F. Pauley, S~~visor 
Industrial Health 
Production Environmental Services 

Jr~R/sm 

cc: J. R. Mease 
J. G. Nunn 
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United St:Jtes 
Env~ronmental Protection 
Agency 

NoTICE OF INsPECTICN 

Name ot f"ir"' 

£) 

lnspeceor trAm\!' .:and :..ddreSs 

f', tJ, l30)L 3.5/ lf <j 

_Cit. &U-/f W-e j A-·~ c , -Robert G. Stryker 
EPA-ERC (HD-7) 

. Date-

/~-I 5'-.. 1 

D 

.REASON FOR INSPECTION 
I +( ·lll>;C'..e. c 1 o/7. 

Under the authority of Section 11 of the Toxic Substances Control Act 

For th.~ ·purpose of inspecting (including taking samples, photographs, 
statements; and other inspection activities) an establishment, facility, 
or other prem:.=cs in which chemical substances or mix.tures or articles 
containing same are manufactured, processed or s~ored, or held before 
or after their distribution in commerce (including records, files, 
papers, processes, controls, and facilities) and any conveyance being 
us.ed to transport chemica·l substances, mixtures, or· articles conta'ining 
same in connection with their distribution .in commerce (including records, 
files, papers, processes, controls and facilities) bearing on whether the 
requirements of the·Act applicable to the chemical substances, mixtures, 
or articles within· or associated \otith such premises or conveyance hav~ 
been compiled with. 

In addition; this inspection extends to (circle appropriate letters): 

(A) Financial-data 
(B) Sales data 
(C) Pricing data 

(D) 

(E) 
Personnel data 
Reserach data 

The-nature anc extent of inspection of such data specified in A through 
E abov·e as follows: 
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Uni1ed St::~les 
Environment::~! Protection 
Agency 

TSCA INSPECTION 
CoNFIDENTIALITY NoTicE· 

:nscect.or !!.Jme 
Robert G. Stryker 

!nspec~or Address 

EPA-ERC (MD-7) 
Research Triangle Park, N.C. 27711 

Name o! Individual to Given 

Llu·/ J 
It is ~ssible that ~PA vill receive p~lic requests 
tor release "oe ~h~ in!ormaeion obcalncd ~urinq in
S?CCtlon u~ ~!1e f.:\c:.!ity ~bov~. Sue~ r~qut!sts vill 
!>c h.tnC:le:! by ~PA in 4!ccor:Cance Ult.!l Provisions of 
t~e ~r~e~om·o~ !nform~tion ~~: tro:~l. 5 u.s.c. 552: 
!~~ rc~ulation5 issu~d t~ereund~r. 40~CFR ?arc· 2a dnd 
t.!'lt! ":'oxiC: Su~stances Con:.ro! Ace·. Scc:ion lC. !:PA is 
re~ui~cd to ~dk~ insp~c:!on da:3 avdll~ble !n ~~
s~ns~ .to ro:A requests cnless ~he ~mln~strator o~ 
t~e Aqency ~ete~n!nes ,that the data contains infor~a
tlDn e .• ;...:.:led ~u con!ic!e!\e;lal treaC.ment.. 

Any or all the in!onnation collected by ~~'l\ dur!ng the 
i~~p~ct!on ~y be' cl4i~~d con!!~ential i! it rela:~s 
~o :rad41! :sec:-cts Or con'l'u~rcial or !inancial rnat:er.s 
that you con~ic!~r ':.O ~~ cUntidential.. I! you Jnake 
cldim~ ot confi~~nt.ia!!ty, !P~ ~11! disc!o~~ the in
furl':'\.,t:iun on!y 'to. the ex:.ent.. and by rr.~ans o! :.he 
!"t'!'UC~~::~o!ur~s. set !"or:h in the requla't.iuns (cited a~ve) 
quv~cn!n~ ~PA's tre~t~unt of~confi~encial in!or~ation. 
A:ronf.! o:!ler t~1in'i:s• the requlat.ions require that !!Po\ 
not\ ~y· you in "~vance of ?·u!:ll.!.cly disclo~ing any in
:'orn.H.iun ·you h.1ve c!.ai1ned .and cc:rt!fit:d cont.!.c!ttntial. 

To cl•i~ tnformdt.ion confidential. you must·certi!y 
t.!l•t each clAim~d item ~e~s ~of the !ollowinq 
crltc:ri,.• 

1. Your.company has taken measures to protect'the 
_con!identiali~y of t'he information, and lt in
-: ..... nds ~o cont.inue to ta~u su...:~ measures. 

2. ":'!1~ inron"..stion !s not, and has no:. been. r~ason
o\!:lly O~ta{nAblo Vit~OUt your Company'5 Consen: 
by ot~~r parsons (other than ~overn~~ntal bodies) 
by use ut la~i~imat~ ~cans (other than discovery 

·!lased on a. 5hovin~ of special necd.in a juc!icial 
or quasi-;u~ici~l proceeding). 

To be compleeed by !acillty official receiving this no~ice 

I have received and read •.his tiptice. 

r~cility 

,- C!c, 
1\ddress 

P. 0, ~ 331 39 

Title 

{2,/ra :/'"111 Ctll n F .J-/f ~ /icP ..-.a-d 

l. ·"=he informa~ion i,. not publicly available else
\1!'\ere. 

4. ~isc!osure ot t~e intormation.would Cdus~ sub
st~n~lal harM co y~ur co~pany's con,~e~i~ive 
f"JS1.':10n. 

at the co~pletion o! the ins~cc:1on, you w•ll ~~ 
c;iv~n &1 receliJC !or al!. Jocu.-::cnt~. s.1r.:;.>l~~. an: oti'ier 
11'\d.tC:-ials coile:ctcd~ ,,:, :.h.st t.i~,··· you r:l.ly ma~e 
cl~i~5 that. some or ~~1 o! the 1nfnrmat1on LS con
f1dential and ~eets the Cour crlteria l1sted above, 

If you o1re not au:horu:ed by your- con•;:>any to :na~e 
con{i~~nti~lity c!atms. tllis notlCC will be sent by 
certified rMil. ~lonq "Jlth the ·t'ecelP't for ri~cu~ents. 
s.ln:plt!S• anc! othlo!r ni.ltcriA!.S to th~ Chtef l::.:xe.cutive 
Officer of your !1rrn "Jl.thin t•.o~c c:.,ys of this data.· 
The Chief· Executive ott:1cer must '"Cturn a st.atcrno.!nt. 
specifyinq an"/ infor:r..1.t..1on wh1ch s,"~ould rece1.ve con
fidential treat~ent. 

-The statement !rom the Chief Executive Officer- should 
be addressed to: Document C':lntrdl Officer 
EPA, R-IV, PTSEB 
34S Courtland Street 
Atlanta, GA 30365' 

and mailed by registered, return-rrceip~-requested 

~il within seven (71 calendar day~ o! receipe o! 
this llotice. 

Failure by your fir~ to submic a writ~en request 
that in!orm.ltion·be treated as confidential, either 
At the completion o! the inspection or by the Chief 
Executive Officer vithin the seven··day period, will 
be treated by EPA as o1 vaiver by your company o! 
any clai~ !or confidentiality regarding the in-· 
sPection data. 

It -:,~,.:re: is r.o c;,nc r,n tiiC~ a~r~mi!;~S •·f the f.lt:llity ":oOho is 
.outtr>ti::c-J to m:~ko busi,ess coroCic!cntiillity claims Cor the 
firm. • ,\o!opy of this tlutica .l:"•tl ot·h .. ·r inspc.-ct.ion materials 
...,ill L~ sc.-nt to tha corr.pany•s chief cxcc:ut.ive ·o!Clcec. If 
th.!'rC i~ ~n\lttv!r CCJ•n~ny of ( lcictl '""ho should also rc..:uivtt 
t:.his inr~.,I'T': .. t;,"· pte:-.H·.~ &.!.:~iun.u'! bc-Jov. 

Title 

//Ia 
,Rt!J-~ 33/S"J 

I ~lz a. r-~o !Y-4 /J c. ,:2 CJ ~l/- :;1. 
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~ rr""f1~ United States 
~~-:::1 tr.:~ · Environmental Protection 
~~ Agency ~ 

DECLARATION OF (O~FiriENTIA~ 
BusiNESs INFORMATION 

::.arne of IndlVlciual 

Informd~lon O~st~nac~d as Confidencial Business Informaeionr 

Acknowledgment by-Claimant 

£PA ~cq1on~ Jffice Address 

45· Courtland Street. 
tlanta, Ga. 30365 

'The undersigned acknowledges that the information described above is designated as 
Confidential Business Information. under Section 14(c) of the Toxic Substances Control 
Act·. The undersigned . further acknowledges that he/she is authorized to make such 
claims for his/her !:irm. 

The undersigned al~o certifies that each item described above meets all of the 
following criteria: (1) The company has taken· measures to ·protect. the confidentiality 
of the information and it intends to continue to take such measures; (2) The infor
mation is not, and has not been reasonably attainable without the company's consent 
by other persons (other than governmental·bodies) by use of legitimate means (other 
thari discovery based' on a showing of speci'al need in. a· judicial or quasi--judi"cial 
proceeding); (3) The information is not publicly available elsewhere; and (4) 
Disclosure of the information would caus·e substantial harm to the company's 
competitive position. 

Siqnacure (Owner, Operator, Aqen~) Name of ~nspcctor Tu:h 

Ronert G. Str~ker, Enforcement Officer 
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~ ~!i"""''A United States 
~~ryiri~J1. . Environmental Protection 
~V ~.::-.,.,. Agency · 

RECEIPT FOR 
SAMPLES AND DocuMENTS 

Inspect.or t:arne 

Robe~t G. Stryker 

Inspeccor Address 

EPA-ERC (MD-7) 
Research Triangle Park, N.C. 27711 

Date Collected Duplicate Samples Requested and Received 

1.?-.-/6-f( 
( ,-Yes (~llo 

F"irm Address 

f>, (9, -~ )31 J/ 

~~ t cuvtc·-~ 1 J) C -;2 ~ :2 ~ 2-

Name of Individual 

-D~P 
T~tle 

The documents and samp~es of chemica~ substances and/or mixtures de~cribed below were 
collected in connection with the administration and enfo~cement of the Toxic Substances 
Control Act. 

Receipt for the document(s) and/or sample(s) described is hereby acknowedged: 

(JeD l':v~/ ~~ d~ (JU) 'i- t;z.j;·y/8( 

,S.Pcc P~-fn-1?~~·~~ 
j,SJZ I uj.;L~ /7f" . . . . - . . . - . . . 

·pw f4-~ %)~ P~~L-~, ~ ~/s/o; 

3.~ 1~~.A~A .. -. .Lh'Jd;_; 
. . . .·. . .,_ -.v ~r . J) ----v~ 

. . . ' . . . . 

'Title .. Title 

Enforcement ··- - ..... - ·-
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PCB INVENTORY BALANCE 
AS OF 12/14/81 

TODDVILLE STORES FACILITY 

No. of Drums 

I PCB's Stored in Drums: (Thru #507) 292 

251 

41 I 
I 

~: 
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I 
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.~ 
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I 
I 
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Containing Capacitors: 
Containing Dirt, Debris, Etc.: 

Capacitors Stored on Pallets: 

Number of Pallets: 
Number of Capacitors: 
Weight of Capacitors: 

liquid Greater Than 500 PPM: 

Number of Drums: 
Net Weight: 
Gross· Weight: 

Liquid Less .Than ·sqo PPM:· 

Nu.mber of Drums: 

PCB Trans fonrers: 

.Total Weight: 
Total·Cubic Feet: 

12/14/81 

be ~ . - ~- . -·--· -

26 

444 

37,141 

286 

148,731 

165,891 

0 

1 

6,568 

160 

Net Weiaht Gross Weight 

100,287 117,747 

86,270 

14,017 

101 ,270 

16,477 
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[) <-~~ fr ~ 8 tuc: r- (]~o;...:.•1r-. ~-r.;;_o;::_· =de-=~;...:;~-~-,...:...;') ~;...:;e:..-...=;.5:-=..J.....;;.P...:...;''-7.;;...,~;-;., <:.::..:...~ -:.h_-=a.:...:::c-=-:-=-/..:._, '...:.../).,Lr_ 

to i -r: //:, 1/e .e d 

Responsible Official . 
.;5 e c-. e.-&·o~ r- de -~d 

Facility Repr~sentative 
;}4. ,..; J i2. rc. he-

l<Jcr:. r-cea lfn. ker-

SECT!CN B. llSPEcriGN/RE'"VIEN 

· Signatures . 

Inspected by «i?#_~ 

{/ 
~itle 

Inspected by_·----~---------------------

-l 

Phone 

Phone 

h;Jency nate 
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1. P..s of Julv 2, 1.978, cid :i:acility cc;-1tcin in ser:vice, stored for future 
use,· or s~cr?d for dispcsal: 

a. 50 G~ :rore large hish o~ lc-.v voltc.ge capacit.ors? 
YES£ NO_ N/A*_ C/A**_K_ 

YES X NO N/A_C/A_c_ 

c. 45 kgs (99.4 lbs) or rrore PCB chemical 
sub~tances or FC3 mi:.:t.UI:'es? YES _L. NO __ N/A_ C/A __2!_ 

2. D:>es the facility use large ccpaci=ors? 

No. 

(If yes, characterize balow. } · 
YES__£ NO_ N/A_ C/A_ 

a. Large High Volt~e 

1) Total nurrber o:E large high voltc:::;e 
FCB capacitors //~"1?6 

2) List ·nurrber, size, location, ar.d type of large . 
high voltage capacitors below: 

Kg PCBs 
Size TvPe Each --

Area 
Lcc2ted 

No. 
Prcperly 
Marked 

No. 
in 
Service 

No. No. 
Stored Stored 
for Use for-~isoosal 

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

3) Total nurrber of large, high voltage non-l:CB. 
capacitors 

b. . Large IJ::>w Volt2ge 

1) Total number ..;f large, low voltage 
FCB capacitors 

*Not applicable 
**Ccmmen~s att.2w~ed 

-2 

.. -, 
'.J 
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2) List mr.ber·, .;ize ~ arxi type of large lew volta:Je 
t:a;;aci~at~:-:; 

... ';0. i:-~0 • No. "t-1o. 
Kg ?C3s ;,.-.:--2a ( s) ?r~=rly· i:1 Stored Stored 

t-!o. Size Tv·::;2' :::c.c!1 T::~.:.ted ~f':'l-·-~ 
~ -·--· .. -- SerJic': for Usc for Disr:osal 

No. 

-

3) Total m:.n·l:er of large, low voltace non-FCB 
capacito-::-s · -~vi 

c. other Capacitors 

Size 

1) Total m:rmoer of other capacitors with FCBs 

2) · List of other capacitors 

TvPe Each -

No. 
1-b. in Stored 

Area ( s) Service for Use 

Nc. 
Sto-:ed 
for Discosal 

3) Total number of other non-FeB capacitors c?1-?~ ~ 

-3 
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No. 

J !f._{_ 

Item 

3. Cces t!:2 f:1cil:. ty usc ?C3 t-::-ansfcm.ers? 

Size ·""'--~ 
-~~--

r·:s.~ o::: 
::::::..s c:-

~-,...f. I ----• /o a.. 

/b /, -;;;..<(. 
) 

:'w'i~-: .. ·1~~ 
...... -- .. \..--

.-:..=:.3 ( s) 

Lcc.3.-ced 

(·~0~ 

.!.n 
Servic2 

N/A_C/A_ 

l,!o. l'~o. 

Stored Stored 
fQr Us2 for Disoosal 

4. Does t~e facili~ cc~~a1n o~her PCBs,.PCB equipment {e.g.~ 
electr~agnets, elect~ic motors, hyciraulic s~st~s, heat transfer 
S.fS~em.s, c_.".t"'-::-essor.s), or cc.-.~air.ers of PCBs or PCB mixtures? 

(If yes, characterize below) 

Kg PCB/ 
Gal. · 
Liauid Size 

---.-

. lb. 

Prc~rly 
P..c.rked 

No. in 
Service 

YES NOL N/A_ 2./A_ 

l'b • 
Stored 
for Use 

No. 
Stored 
for Discosal 

5. Based on the above inv2ntory, wilat is the estimated amount· of PCB 
cheffiical sti::>sta.'1ces or PCB mixtures in service or stored for disposal at 

. this facility?· 

In Service 

In Storage fer Us:J 
_________ (kgs) 

_3_2-_L/.+l.....;. j.....;/:......::_;;::::;......-7::....~ ....:;.'3 ___ < kss) 

-4 

........ 
. _, 
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6. 

7. 

In Storage for Disposal ~ 6 6 12 :f 

Total 6 ;2.. 1, ~?/ .. 1 
J 

(kgs) p/"5 · t/t/4 e..t1-f C\.c.,' -1-o r- ;5 

o" f ,-,fi-e. +s ;,., ";> ..... ,..._ 
(kgs) ~ f-v..r-.,_y-, 

~iere ther:: oeseL-vaticns of l~a.~s cr S?ills or cny signs of improper 
disoosal o:: :=c3 su!:::s-.:anc::s cr :ni:tt...:::ss? 
(I£~ yes, dcc.:iliem:. ar.d s01i,_;;le.) ~S __ NO~ N/A __ C/A __ 

Was there arr~ i~~icaticn that waterMays in the vicinity have been 
conta'llinat.ed t;.j soills, lea'<s, cr ~rcr---er dis;::osal? 
(If yes, docurr~n~- ar.d Sdliple.) - - -

YES_ NO..x_ N/A_ C/A_ . 

8. Were S=t:;Jles collected for analysis of FCB res~dual concentration? 

YES_ NO_A N/A_ C/AL 

· SECI'ION D. S'IORAGC: A..~ HANDLThlG 

1. IDeation: 

a. Does the facility have its own storage site for PCBs? 

YES L NO_ N/A_ C/A_ 

b. If the storage site is not within the botmdary of the facility, 
give the site's name and address. -----------------------------

2.· ··Physical requirements:: : .OI::;Oe~~-.'stdrage site: 
. . . . . . 

a. · PrOV'ide protect: ion fran ·rainfall? YES~ NO N/A_C/A_ 

b. Meet fleer requirements with 6-inch 
continuous curbs? YES_L NO_ N/A_ C/~ 

c. Meet cont~inment volume requirements? 
YES~ NO_. N/A_ C./A_ 

-5 
. -
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..::-1::2.~.i:2-1~ :-;::,::;:-·=:::l .. .:._:_-r.~~j-~~? 

.. - . .. ~ 

Ts item 1) greate~: l:he.n 2 t in:~s ·l.!::::.r.1 ·.:; 
'Y"!!;S A i:-~i 

.l. is th:: 21:ct~ h'lt.:i;U1 ~he ctn:bzd .:n:-2a ~;0i:l c.r: ·:l.:.:;.~.a:.>, ·i.:·aJ.v·2:5, 

E:K:?;;.11slon joints, or oth2:t: openi1~s? 

•;t.:: l <t .~: ·, r-:-; i ::. t' ,... .!. v .. . . ··"'-'='"· • "· .•• ·-. . • . ·: ..... _ .. _ ..... , • '.:....L.~ 

(If -:to, document location oi cr.-:::."J.~.i·-;. ,3:·""!hv::it..'· ~:=.!1::h .. aP.d 
ultiir.ate diSI.)()Sal location ln leg i:.\:;':..),::~) 

e. Is storage site located above tbe 100 :f':w:: ~L-.:;~:1 ~>ia1.:.::1: 
el~vation l~1el? 

C/I:__ 

f. Are storage areas adequately m;r;:J~:d? ~S ...X. FiO N/A C/A_ 

3. Contai:.1ers: 

a. Are all PCB soorage containers '.•Jbi;:h are 1\.:C-?.t":;::l ·~iit:hin 
stor-age areas ma.rked and dated?· 

N/A __ . C/h. __ _ 

b. Do PCB contain~::r.s ccmply \-lith D:II' s~cifi.c<::.t:i"i~:s? 

YES~ P\~-- H/A_ C/A;._ .. _ 

a. Ar:e stor;;:.ge containers marked :mj ::t';.."1:'ang2d !.:c tiT:=~' can l-::= 
lccated ~y dat~? 

·-.,. v ··o ........ ~ - .. 
_ _.:,..:; -~ · .. : ---· .... ' ~: -·- ·-,· .-,. ·-

'0 

...... 
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1) What is total contairn.ent volume of 
st:cre.ge site (wicth x ler.gth x height)? S.? :).:;-

{b.:,, bt,: /J ; •• ,y :-) 
2) 't-mat is the int.::rnal vcltme of the largest FCB article or 

container stored within? 

3) ~mat is the total internal volurr.e of all containers 
·~thin the. storage site? 

d. Is rroveable equipn.=nt decontaminated by approved procedures? 

YE~L._ NO_ N/A_ C/A ).( 

e. Are FCB containers stored and handled in a m:mner that protects 
tl:em frcn accidental breakage or d2In.age? 

YES)( NO N/A_C/A_ 

5. Other Storage Areas: 

a. 'Are any norr-leaking PCB articles temporarily being stored 
outside prescribed storage area? 

YES ~ NO_ N/A_ C/AL 

Have they been there for fewer than 30 days? 
. ~;)..s/~;, 

"'Tr-Lujf..·,.,.,~.- df.II;YI.._.J.. f f'lu:5~~J ~.. YES_ NO X N/A_ C/A X. 
b. Are there any large high voltage capacitors next to the storage 

site? 

i. Are they on pallets? 

YES .L_ NO_ N/A_ C/A_ 

. YES )<. NO_ N/A_ C/A_ 

ii. Is there adequate space within the storage ·site to contain 
10% of the volume of the_ above mentioned ~apacitors? 

YES L_ NO.:..:_ N/A___:_ C/A 

SECriCN E. DECD~ION 

1. D.:>es the facility drain or ·cleanse PCB transforiners or other 
eqciprent ccntaining FCB chexaical substances or mixtures prior to 
disr:csal?( A-I- -=F'r-a..~s f.n-m.:.r f?ya_\.- Sf..-c.;o ,) 

YES _L NO_ N/A_ C/A ...k" 
l._a~ s~~""pl~ of 01'/ .J!.r..-~ ~- \ 

d , I (> _J..:1 I -tv-.- S -<.f"V I C. e 1 
15-+. -/-.-o.n. s-rcrr .rnc..r br-c-.·71·"'' ,,., . 

. 3 tl-1?, -st:<lhf/-._ +<Ls+~d by GL. C, Ap~·',.~o..:l~ Y 
F?.. t7-F 'X; ~t-::S -J--es .f.e.J ~r -e. ~ <-r- . . 

50 ppm /}C&,. 
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2. Is the drainage and solvent fillirg site adequate to protect 
agains~ S?ills and leaks a~d consequent contamination of 
surrOt:nding area and \vaterways? 

YESl NO_ N/A_ C/A~ 

3. C6 solvents to i::e used for rarovir.g PCBs contain less than O.OS%· 
FCBs? \;'iJi" l">t..,-o~en-.:.. q~,cf ;.,. .ff..._:;J...!d. 

Pe,-+1-, .,,e us ... d -9-o-r- W<>-sh do~·1.. 
YES r· NO N/A C/A . 

4. Was a sample of the solvent that was used for PCB rem::rval 
obtained? 

. YES~ NO_L N/A_ C/A,S 

5. was the.rinse volL~ of the dilutant approximately equal to 
the container's total volume? 
{!_err-~ {. 1 &.t sf1; ~ cl cd w c-c.. .1. 5 C<S>-cJ·U· e. J • . 

Av"-r-a...~s 7S'"-Io s-c';-'o o+ -.4>-ld vc.fc...,...-L YES_:&_ NO __ N/A_ C/A_·_ 
c.f 4.....~ S ~-,_.-e_.r-; 

6. Are PCB C::::,ntainers CaTI?letely filled with solvent and allowed to 
stand for 18 hours before being drained? 

c:? -1 h,.. .s. . a -eA\. e..<-t:Jl r e:.. r a..t s "<. b ~ ..f,.....-c_ 
dr-&>...l.,.~.. YESL._NO N/A __ C/A_ 

7. Are the drained fCB chemical substances or PCB sol vent mL"<tures 
prcperly diq::osed of or stored? 
lra..ns+e..,~ d ~ Q. ,,,., ""?"- ZZT -~ 

-· .(/ YES_K NO_ N/A_ C/A x._ 

8. Are solvents or materials which have been used for decontamination 
of I=CB equipnent disposed of or stored in the same manner as ECB 
·mixtures? 

9. 

. 10. 

YESX NO N/A_ C/A )(_ 

-If decontamination procedures ~re not observed during inSpection, 
did facility representatives demoP~trate knowledge of proper 
decontamination procedures? 

YES k. NO_ N/A_ C/A_ 

Does facility have written deccntamination procedures? 
~ ' ..... - /_ i ;· J Ou. k= (>C15 ?/Lt., I 
oo)~ ..__._..~c ·7/.'?«41.-r- YES tv NO v 

""' N/A_ C/A_::::_ 

. SECTICN F. RECOIDS 

l. I)::) records ir..Cic=..t:e: 

N/A __ C/A_ 
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b. Date PC3s are· rEIDved f~an service? 
YES_.c_ NO_ N/A_ C/A_ 

c. Date FC:Ss are placed in storage? ~'ES R... NO N/A C/A 

d. Date FCBs are placed in transr.ort 
for disposal? 

YES2L_ NO_ N/A_ C/~ 

2. Do records indicate: 

a. That· all PCB articles or PCB. containers stored for disposal . 
before January 1, 1983, have been rem::>ved fran storage and ' 
disposed ot: before January 1, 1984? 

Cif no, document in log book. ) YES NO N/A_LC/A_ 

b. That FCBs stcred for disposal after January 1, 1983, have been 
rerovecl frcm storage a."'ld disposed of within one year of the 
date placed in storage? · · 

( If no, docurr.ent in log t:cok. ) ' ...... YES NO N/A f-.... C/A 
.·. --------

3. Do records indicate the totcll quantity of l:CB articles, substances, 
. or mixtures re:mainin:r in service at the end of a calendar year? 

a. PCB transfonner~ . ' 

1) Quantity I'/- 8' 

2) Weight of PCB substances or mixtures 
I;; J J'~ { contained in transformers kgs. 

b. PCB capacitors 
J) -s; .-L/ 7G. 

1) Quantity large high voltage~ large.low voltage ~19 

2) Quantity others ,tljl 

3) Weight of PCB substances cr mixtures contained 
in capacitors 

3 7/, vso~4 kgs. 

""' J~3!t7. S' 7, 
c. PCB contain2rs 

Weight of P"'...B subs'"....ances or mixtures in containers 

~ ~ ~~ 1;//~/8'1 

___c.~ --? _A.:JL: 
kgs. -----

9 .. 
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4. D::> records indicate the total quantity of PCB substances or 
mixtures in FCB cont2.iners not. in service? 

YES }C.NO N/A_ C/A __ 
(If yes, characterjze pelow.). 

~ /~.d;:;:::_, ~ 
a. RemOvedfran service ___ ___:kgs. 

b. Placed in storage for disposal ___ __;.;kgs. 

c. Placed in transp::nt for disp::>sal ___ _..:.kgs. 

5. · 0::> records ir..dicate the ·total quantity of PCB transfonners not in 

6. 

service? 
YES ~NO N/A_C/A_ 

· (If yes, characterize below.) 

a. Rerroved from service 

. 1) Quantity I . 

2) weight.of PCBs contained k9s. 

b. Placed in storage for disposal 

1) Quantity I 

2) Weight of PCBs·contained 

c. Place in transp:>rt for disposal 

1) _Quantity 

2) Weight o£ PCBs contained 

Do records indlcate the total quantity of large high· and 
voltage capacitors not in service? 

(,:; .. ~ L~ ~ k- l! ~tV~-) YES Y-... NO 

low 

N/A_ C/A )l.... 

(If yes, characterize below.) 

a. 

b. 

Rerroved from service 1549 ~ ~·([.:.z:~ _ 
0 1-1 O<J 1 1-1 - & 0 c :L 

Place-9 in storage for disp::>sal c H ..,...., •·'2-

1) Quanti J;.y 

2) 

· H_igh voltage 151? Low voltage __ _ 

c:mtZJ.ined /O 5 1 "3 .?-?, /..!i kgs_ 

_,?~vt,(~ ~:f- JJ;~ .. 

lO-
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c. Placed in transFQrt for diSfOsal 

1) QU211tity . High Volt2ge .)<(_Low volta:Je 
..Jo:..- - --

2) ~7eight of PCEs contained / '{ <{ .:3 kg. 

75#' k-,...:.-- Ill; ~tJJ,6 ll;t ~ ~~ ~~ cl~. 
7. Co records indicate the location of the initial diSJ:X)sal or 

storage facility for FCBs removed frc:m service? 

(If yes, list location of facilitv.) 

'ic-di;/d ~e::-a;Z·/-u4Y-/ ~ 
. .· v 

YES )(. NO_ N/A_ C/A_Zft 

/, c ~lc!.uv 
. :z. i,)~t.. J?f~-1-f /LI. 

8. I):) records indicate name of owner or q:;erator of diSFQsal or 

9. 

10. 

storage facilities? . 
(If yes, list name of owner or operator.) 

. YES )(.NO_ N/A_ C/A1 

Does annual report include records of disposition of PCB 
chemicals, articles, aoo IT'ixtures? 

YES ~NO N/A_C/A_ 

l):)es annual re:p::>rt contain: 

a. Date and source of PCB articles, chemicals, and mixtures 
received? 

YESL NO-N/A_ C/A_ 

b. Date and type of articles, chemicals, and mixtures renoved from 
service? 

YES~ NO_ N/A_ C/A_ 

c. Accounting of arrotmt received, amount rerroved, and arrount 
remaining at facility? 

YES.>( NO_ N/A_ C/A_ 

11. Are pertinent do~nts, corresp:mdence, or 'Permits to or from 
federal, state, or local agencies maintained for a period of five 
years? 

YESL NO_ N/A_ C/A_ 

lJ: 
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12. If owners or operators maintain more than one facility that 
contains PCBs in the quantities prescribed in A.J. , are 
records and documents kept at a single location? 

(If yes, list the 
0 . 0 
!I- (.,_. r~ (' ,.,, ·..:. ·c 

location.) YES X.. NO_ N/A_ C/A_ 

13. If facility has closed down storage or disposal operations, has 
regional adrrdnistration been properly notified? 

YES_ NO_ N/~ C/A_ 

14. Do facility records for PCBs received, in service, in storage, or 
disp:>sed of, corre59Jrrl to inventory data canpiled in Section A5? 
(If no, indicate area of discrepancy.) 

YES../i::_ NO_ N/A_ C/A_ 

.. ·' 

-12 

.. 



(1./~ 

I 

I 
I 
II 
I r. 

·tl 

I 
I 
I 
I 
I 
I 
I 
I 
I 

-I 
I 
I 

.. 

RCRA INSPECilON REPORT 
• 

Xcviolation noted; NA=not applicable 

Approved ~ransportera?-=~~------- Approved ~SD'a?~C~~~~~
Signed Copies?Q~ Filled OUt Correctly?~ 
LDR Notification Attacbed?~CHP~·---

Inspection Recorda: 

Evidence That Inspections Are conducted: l'}t a i lc:r'f Mr a..
3 

eM 90 -de::~.~ 
U\f d { .\ C Lr:_Q_Q~ 01..( rD 

Contingency Plan: 

on Bite?(Al _ 
Any Changes ~o Facility/Processes or Emergency coordinator BiDce 
Last Review? X~ !99 4- · 
Contingency Pii used? f\h, (if yes, ve.s it adequate?J::!Q#1 

~raining Records: 

Certified Training Documents Available? OC .l\.Jc.w 00 tb .:Lnr 1904--
Any New Employees Since Last Review?~t~~~~~~'----~--~~----. 
Evidence Of Improper/Inadequate Training? No > \k t995 !\lix( ,M..Q 

ttvt:tt... /{ 199S. 

Ref. 26 

,~ 
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INSTRUCTIONS 

SMALL HAZARDOUS WASTE GENERATOR SURVEY 

1. GENERAL INFORMATION: Self explanatory. 

2. NATURE OF BUSINESS: Provide brief description. 
Example #1 - Small appliance manufacturing 
Example #2 - Finished furniture manufacturing 

3. NATURE OF HAZARDOUS WASTES: Provide brief explanation. 
Example #1 - Electroplating sludge - contains chromium and zinc 
Example #2 - Liquid solvent - contains toluene and MEK 

4. DESCRIPTION OF HAZARDOUS WASTE: 
A - EPA Hazardous Waste Number (see 1 fsts) 
B ..: Estimated annual quantity 
C - Unit of Measure: For each quantity entered in Column B, enter 

the unit of measure code: 
Gallons - G Pounds - P 
Liters L Tons T 
Cubic Yards - Y Kilograms - K· 

D - Storage · 
Container (barrel, drum, etc.) -SOl 
Tank - S02 
Waste Pile - S03 
Surface Impoundment - S04 

*Other (explain in comments) - SOS 
E - Treatment 

Tank . - TOl 
.. Surface Impoundment - T02 

Incinerator - T03 
*Other (explain in comments) - T04 

F - Transportation 
·Transported by company- bulk ~ TSlB 
Transported by contractor - bulk - TS2B 
Transported by company - containers - TSlC 
Transported by contractor - cont~iners - TS2C 

G - Disposal 
Injection Well - D79 
Landfill D80 
Land Application - D81 
Wastewater Treatmen~ Plant - 082 
Surface Impoundment - D83 

Retention: 10 years from date of survey 

--



Carolina Department of Human Resources 
Division of Health Services 

EPA ·I.D.II IJC{J rfiil f&!(i3f-: ·· --

SMALL HAZARDOUS WASTE GENERATOR SURVEY 

GENERAL INFORMATION: 

Name of Facility: fJUKe. faWt:R ]Qddur/le ;sTO;eEs 

/ .... 
/~.~ 

,1. ro..' 

, ';..·.-
' -
{';.:c.·~-- . 

== . -·· :- .... ' . 
1·7 .. 
,:··:· 

Facility Contact: _./)1:4/l~(/.L..Iffi"-'/?~tJ~0::.!..!H~/;=-------- Phon~·;:; . .37.3~ zfJi 
Facility Location: 4?10 Taddul/fe Ro!9-J;, "'--~'-""' 

Street: 

City: (lil-fl.RW7/F 
2. NATURE OF BUSINESS: (Provide Brief Description) 

awreeLuJ:tuUm/4 ~?l(OCKrM,wfduAy 

3. NATURE OF HAZARDOUS WASTES : 

.6ee below= 
(Provide Brief Explanation) 

Zip Code: ~8~9~ 

I 4. DESCRIPTION OF HAZARDOUS WASTE: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A .B c D E F* G* H 

Hazardous Annual Unit Treat- Transpor- Manifest 
Storage ~isposal Available Waste II Quantity Meas. ment tation Yes or No) 

DOO/ ~ ~zoo lbs ~5 
/Joo I~ troo J};s .:5t:J I /V~JJe, T..SIC rkiJJEI!Jtlrb}J '165 

*Provide name, address and I.D~ II of transporter and disposal site in .comments. 

5. COMMENTS: 

~ (i) MFett K/f!e!J ltC/au?()£ taitli1Jrl4h{}t,/J!I1Je1dl~iJg)7SJ temeiiJs m o-<i1Ts 

-le~~r:~:=rJf::ttffif~I:WtbMKkltNf~ 
-fl!!!!ht) ; too 6'-!th trf2 tll}aaR U&Jlp lltlz aJrt4k m reat, 

6. DATE OF SURVEY: t:R/!9Q? 
By: ~ ~'-- Depart100nt: EtY.QIW&l:!etli<lf.J/ea/th 

(Instructions on Reverse) 

DHS Form 3061 (3/82) 
Solid & Hazardous Waste Management Branch 
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. ) DATE OF INSPECT ION 
. ;2-/9-88 

APPLICABLE REGULATIONS 
40CFR 26 3 
EPA-ID NUMBER 
NCO. 9tr/.f6/·;/f..3~·: 

/J18(')({e;t!bcJ/e,G- COUNTY /~~; 

R ESPONS I 8 LE OFFICIAL : tAJtU/lM?. ~~ J Of'etaktiNfr,UVare-z.. i=2 L;-:: "': ~c:_ 
SURVEY PARTICIPANTS: APAN\ WIP-FIE'-D 1 ().}, {3a,Kt:/l,J lJ/TV/0 ~() ,~!~·~f":T ·,~··:&;;·;·~ 

............... ~-=~-

-PURPOSE OF SURVEY: A RCRA_inspection was conducted at this site 

... in ClfllRto?Te. , N.C. by the N.C. Solid and Hazardous Waste 
Management Branch. The inspection included a site survey and 

.... records review. Reg~la tory requ~rements covered thpse _contained 
in 40 CFR 26Je J'~~fJ?o~Standards. 

. . 
DOCUMENTATION OF SITE DEFICIENCIES: 

· ·Afatre 

· · - ···---i.:..COMPLIANCE SCHEDULE--AND-RECOMMENDATIONS: 

1
-· --- ..... _;:.. -· .. 

. N'rJ 
•• oa-•••-•••••• ~~J 
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ocat1on nspect1on Date 

Comphance 

An inspection of your facility has been made this date and you are notified of the violations, if any, marked 
below with a cross {X). · · · · · 

SUBPART A - GENERAL 

1. EPA Identification Number {263.11) 
~yes (a) (b). 

2. Transfer Facility Requirements (263.12) 
C.., 10 days limit 

SUBPART B -.MANIFEST SYSTEM/RECORDKEEPit:G 

3. The Manifest System {263.20) 
~ generator signature (a) 
~ transporter signature/date/copy (b) 
C accompanying manifest (c) 
C delivery compliance. (d)(lfCi)(3)' 
~bulk shipment-water· (e)(l)(2)(3)(4)(5) 
~rail shipment (f)(l)(2)(3)(4) 
.£.foreign shipment {g)(l )(2)(3) 

_4. Compliance _With The Ma~ifest (263.21 l. 
~designated facility delivery (a)(l). 
C alt.ernate facility delivery <a>(z) 
C designated transporter delivery (al{3) 
C ·design.ateci'fo"i-ei.gn:faciiity.(al(4) ... 

Q _generator contact ( b_l_ : , 

5. Recordkeeping (263.22)· 
..(L signed copies (a) · 
C bulk shipme~t-water (b) 
~rail shipment {c){i)(ii) 
~ foreign shipment (d) 
~extended retention (e) 

. . - ~ 

DHS Form 3010 (Rev. 9-83) 
SOLID & HAZARDOUS WASTE 

SUBPART C - HAZARDOUS WASTE DISCHARGES 

6. Immediate Action {263.30) 
~ immediate action (a) 
<! notification (c)(l)(2) 
C ~ater transporter notification {d): 

7. Discharge Clean-Up {263.31) 
~remedial action 

REMARKS: 
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NORTH C.l>.ROLINA DEPARTMENT OF HUMAN RESOURCES 
SOLID AND HAZARDOUS WASTE M.lillAGEMENT BRANCH 

P.O. BOX 2091 RALEIGH, NORTH CAROLINA 27602-2091 
306 N. WIU1INGTON STREET 

NEW: X UPDATE:. __ DATE CF INITIAL EVALUATION: ______ STAFF ID:_a.s-

RESOONSIBLE AGENCY: .S s ·· = STATE E = EPA x = OVERSITE o = orHER 
-------------------------------------------------------------------------------
TYPE OF EVALUATION 1L 1~ COMPLIANCE EVAL. INSP. (CEI) 7= PART B CALL-IN 
COVERED BY THIS 2= SAMPLING INSPECTION 8= \'liTHWRA\'lAL CAND. 
REPORT: ENTER ONE 3= REOJRD REVIEW 9= COOSED FACILITY 

4= Cot1P.G\iM EVAL. (CME) 10= GENERAL 
5= COMPLIANCE SCHED. (FOLLCM UP) 11= CASE DEVELOPMENT 
6= CITIZEN COMPLAINT 12= 0 & M INSPECTION 

DATE OF EVALUATION COVERED BY THIS REPORT: .:<_ __L!j__ _M_ 
-------------------------------------------------------------------~-----------

CLASS OF VIOI.ATION VIOLATIONS/RELEASES 
) FIN ) Pl'.B ) CMPL.SCH ] MANIFEST ] or CLASS ) GWM/RLSE ) C/ CP 

1 ] . 1 1 ] 1 ] 1 
1 ] ] ] ] 1 I ] ] 
1 1 1 1 ] ] 1 1 
1 ] 1 1 (J ]0 1 II 1 1 

1 X S 
1 z 0 
1 R* B* 

KEY 

SPEX:IALTIES 

ACCEPI'ABLE CODES 
) X S 1 X S ] X S ] X S 1 X S 1 X 
1 z 0 1 z 0 1 z 0 1 z 0 1 z 0 1 z 
] ] I*B*] ] C B ] ] 
X = VIOLATIONS 0 = NO VIOLATION Z = PENDING 

. B = VIOL. & SPECIALTY~ S = SAME VIOL./SPEC. 
I = NO insurarx:e only; C = CA SCHED. VIOL. 
R = 3008(h)~like release; * = CLASS I only 

] LAND BAN 
] ] 
] ] 
1 ] 
1 ° 1 

MAR 7 1988 
--------------------------------------------------------------- ---------------
ENFORCEMENr ACTIONS: (AREA OF VIOL./RLSE.=GW CP FR, PB, CS, MA 
1 CLASS 1 AREA OF 1 TYPE ] DATE ACTION 1 COMPLIANCE DATES 1 PENAL 
1 ]' VIOL. 1 CODE 1 TAKEN 1 SCHED. ] ACTUAL 1 ASSES.COL • 
1 1 ] ] 1 1 1 1 1 
1 ] 1 1 ] ] ] ] 1 

CODES FOR TYPES . 03 =WARNING LETI'ER/NOV 
OF ENFORCEMENT 04 =M>l1IN. COMPLAINT 
ACTIONS: OS =FINAL ADMIN. ORDER 

10 =INFORl-1AL 

ll = FILED CIVIL ACriON 
12 = FILED CRIMIMAL ACTION 
13 = CIVIL REFERRAL TO AG 
90 =HEARl~ 

- I COMMENTS;--~.-/.~I'e.LI.?l.L..:JA{.li:...Lf>O-X-LR~~~~/~S=-a!!I62 ..... G~----------
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1- Dulle Power Company 
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35 
I 

· Generation ServiCes Department 
13339 Hagers Ferry Road 
Huntersville, NC 28078-7929 

DUKE POWER --1--. 

I February-a, 1994 

I TO: 

SUBJECT: 

I 

Memo to File 

.Toddville Operation's Center 
Nickel-Cadmium Batteries 
File GS-707.13 

', 

on January 14, 1994 at"' 1445, a fifty-fi've gallon drum of dry eel! 

I nickel-cadmium batteries was discovered to have exceeded its stop 
date. The start date was September 9,, 1993. The start date was 
declared when Toddville Operations Center was a Small Quantity 

I Generator, which allows for a 180-day storage time. On October 28, 
1993, the Toddville Operations Center submitted a subsequent .EPA 
Notification Form as a Large· Qua·ntity', Generator, which reduced 

I 
hazardous waste storage time to 90 days.', The nickel-cadmium drum's 
stop date was not re-adjusted. . , 

. ' . . 

Andy Tinsley of Duke· Power spoke to Jim Edwards of NCDEHNR and· 

I explained .the situation. Jim Edwards understood and stated that 
Duke Power should m9ve quick!~ to have the drum properly disposed 
of and to document the oversight as a memo~to-file. · . 

~-~~ve Roche of Duke Power irnme4iately ~rr~nged for shipment and the 
recycling of the nickel-cadmium dry cell batteries. A copy of the 

1
manifest, 94001, is attached. 

In order to prevent this type of error happening again, it is best 
to ship all stored waste prior to submitting a hazardous waste 

~activity notification change •. 

I tt.MJ~ i .--r~eo 
Andrew F. Tinsley, Associate Scientist 

tft/TVNICD 

Attachment 

I c.: 

I. 

I 
I 

rJim Edwards (NCDEHNR) 
M. E. Hollis 
D. P. Roche 

Printed on recycled paper 

::\ 

has 

l 
I 

l 

lch 
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DUKE POWER 

October 28, 1993 

Mr. Jim Edwards 
North Carolina Department of Environment 

Health and Natural Resources 
Division of Solid Waste Management 
PO Box 27687 
Raleigh, NC 27611-7687 

SUBJECT: Duke Power Toddville Road Operations Center 
NCD981861438 
Updated Notification of Hazardous Waste Activity 

Dear Mr. Edwards: 

Attached is a subsequent notification of hazardous waste activity 
for the Toddville Road Operations Center. This update is being 
done to change generator status. During the third quarter, because 
of cleanup of a spill and a tanker truckload of used oil that 
tested hazardous for metals, Toddville generated in excess of 2200 
pounds of hazardous waste and has therefore temporarily changed to 
Large Quantity Generator Status. The waste codes generated remain 
unchanged. The notification for Toddville will be updated in 1994 
to its usual Small Quantity Generator status when normal act! vi ties 
resume. Until then, Toddville will comply with all requirements 
for Large Quantity Generators. 

If you need additional information, please call me at (704) 382-
7807. 

Very truly yours, 

David Roche 
Senior Scientist 

Attachment 
cc: R. L. Greene 

s. w. Whitley 

Pnnted on recycled paJJer 
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March 14, 1990 

N.C. Division of Solid Waste Management 
Hazardous Waste Section 
P.O. Box 27687 
Raleigh, North Carolina 27611-7687 

Attention: Ms. Margaret Babb 

J\\.:;.. . _:;~; 1 11", 
-- MAR 1 5 199(; .!Jl)' 

HAZARDOUS WASTE SECTION 

Subject: Updated Notification of Hazardous Waste Activity 
NCD 981861438 

Dear Ms. Babb: 

Attached is a subsequent notification of hazardous waste activity 
for the Toddville Road Operations Center, (Duke Power Corporate 
Materials Management), NCD 981861438. This update is being done 
to add one small quantity wastestream, which is expected to require 
disposal one time only: dichlorodiphenyltrichloroethane (DDT). 
Corrosive characteristic waste is also being added as a contingency 
because this facility handles surplus acids and caustics. 

'If you have any questions, please call me at (704) 373-7807. 

Very truly yours, 

David P. Roche 
Environmental Specialist 
Corporate Materials Management 

DPR/pck 

Attachment 

cc: Mr. Adam Wipfield 
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N. C. Division of Health Services 
Hazardous Waste Branch 
P. 0. Box 2091 
Raleigh, N.C. 27602 

. Attention: Ms. Margaret Babb 

Subject: Updated Notification of Hazardous Waste Activity 
~DC981861438 

Dear Ms. Babb: 

Attached is a subsequent notification of hazardous waste activity for 
the Toddville Road Operations Center, NCD981861438. This update is 
being done to add two new small quantity wastestreams: electroplating 
bathwater and photographic toner fluid. 

If you have any questions, please call me at (704) 373-7807. 

Very truly yours, 

DUKE POWER COMPANY 

r-''7) - ii ~· ,.~ J A'lD· '::1 I _.;:-:: / ·..::._. 

David P. Roche 
Environmental Specialist 
Corporate Materials Management 

DPR/jd 

Attachment 

c: Adam Wipfield 
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Hydraulic Conductivity of Selected Rocks 

r 
Material 

~ 

C~arse sand ....•..••...•...••.•.•. 
Medium s~nd ...•••••..•.•..•••.••. 
Silt ... · · · · · · · · · · · • • · · • · · • · · · · · · · · • · 
Clay .. · · • · · · · · · · · · · • • • · • · · • · • · · • • • • Umestone (Castle Hayne) •••.•••••• 
Saprolite .....• : •.••.•••••....•.•••• 
Granite and gne1ss •••••.••••••..••• 
Slate .... • · · · · • · · • • · · · • • · · · · • · • • · • • 
~ 
i 

(IV day) 

200 
130 

1 
0.001 

300 
5 
5 
3 

Hydraulic conductivity {rounded values) 
· [(gal/day)/fl2} (meters/day) 

1500 
1000 

5 
0.01 

. 2000 
50 
50 
25 

60 
40 

0.2 
O.OC:l04 

80 
2 
2 
.1 

i Hydraulic conductivity replaces the term "field coefficient of permeability" and should be used when 
-referring to the water-transmitting characteristic of material in quantitative terms. It is still permissible 
io refer in qualitative terms to "permeable" and "impermeable" material. 
h . 

fROBLEM - Determine the hydraulic conductivity of the confined aquifer shown in the preceding 
crawing in both feet per day and gallons per day per square foot. 
t~ -.. -f (1) Solution in feet per day 

(Equation) (Q) (A) (dl/dh) 
~ 

• r 
.. i 

f 

I' ! :rete r 

l i 
. ! 

:r , f. 

I . 
I 
! 

-. r 

••I i I •• ; 
i: 

•I ~ ~ r 
r; 

t. 

,----A---, ~ ~ ~ . 
K = Odl = 150 fPX_1_Xjj!_= 150 fP =150 ft/day 

Adh day fP 1 ft day ft2 

(2) Conversion of feet per day to gallons per day per square foot 

150 fP X 7.5 gal 
dayft2 fP 

1125 (gal/d)/ft2 

13 
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Rock Units and Aquifers 
in the Piedmont and Mountains 

t 

1 

fill ~ED~~~J!J.T ' -

fi?ill ~lfhl~fts~ PillMl!IT J!J.T 

~~rEfrt: 
lZZJ ~~~~r: J!J.T 

KAFIC-tWIC(SubUD1t) 

~~(SubUA1t) 

lE'3 RlliH2 JASilCS 

The rocks underlying the Piedmont and 
mountains can be 'divided into two groups: 
(1) bedrock, and (2) saprolite ·cor residuum). 
The saprolite underlies the land surface and 
ranges in thickness 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. · 

Many stream· valleys, especially those of 
larger streams, are underlain by a layer of 
material similar in composition to saprolite~ 
This material, which has been deposited by the 
streams during floods, is correctly referred to 
as alluvium. However, to avoid unnecessar-Y · 
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 Map of North Carolina accompanying the 
discussion of WATER-BEARING ROCKS 
divides the bedrock . in the Piedmont and 

y 
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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 beeri identified and are shown on 
large scale geologic maps. 

The· bedrock units differ 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 Mountain belt and the 
Blue Ridge-Inner Piedmont belt. The least 
productive units are the Carolina Slate Belt and 
the Triassic Basins. The Charlotte Belt is 
intermediate in productivity. 
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Ground-Water Situation 
in the Piedmont and Mountains 

The 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 intergranular. {primary) 
porosity. It contains water, instead, in sheet
like openings formed along fractures (that is, 
breaks in the otherwi~e '1solid" rock). Fractures 
in bedrock are of two types: (1) joints, which 
are breaks along which 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 
openings 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, 

27 

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 
precipitation 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 points of ground
water seepage (springs} on the hillsides and to 
the streams in the adjacent valleys. Some of the 
water in the saprolite also moves downward 
into the bedrock and, thereafter, "through the 
f_ractures to the adjacent valleys. 
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Hydraulic Characteristics of the 
Piedmont and Mountain 
Ground-Water System· 

_.,....-STORAGE. 
IN 

BEDROCK 

BEDROCK 

One of the most basic concepts of ground
water 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 which 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. 

,, 

28 

WELL--~ 

Rock type Porosity In percent 
Saprolite 20-30 . 
Bedrock 0.1-1 

Hydraulic 
conductivity In 
feet per day 
1-20 
1-20 

The above values suggest that the principal 
difference between saprolite and bedrock is in 
water-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 we 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-bearing 
.fractures is several times thicker than 'the 
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 hydraulic 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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Transmissivity 

I 
. dl=l mile 

The capacity of an aquifer to transmit water 
is referred to as its. transmissivity. The 
transmissivity (T) of an aquifer is equal to the 
hydraulic conductivity of the material compris
ing the aquifer multiplied by the thickness of 
the aquifer. Thus · 

T = Kb (I) 

wliere T ·is transmissivity, 
K is hydraulic conductivity, and 
b is aquifer thickness . 

As was the case with hydraulic conductivity, 
transmissivity is also defined in terms of.a unit 
hydraulic gradient. . 

If we combine equation 1 with Darcy's law. 
(see HYDRAULIC CONDUCTIVITY), the result 
is an equation that can be used to calculate the 
quantity of water moving through a width;w, of 
an aquifer. Thus, · 

Q = KA _Qh_ = K(bw) ..Qh. = '(Kb)w dh 
dl dl dl 

O=Twdh (2) 
dl 

Equation 2 is also used to calculate transmis
sivity, where the quantity of water (Q) 
discharging from a known width of aquifer can 
be determined as, for example, with streamflow 
measurements. Rearranging terms, we obtain 

T= Qdl (3) 
w dh 

The units of transmissivity, as can be demon
strated with the preceding equation, are 

_ (fP day-1) (ft) _ ft2 

T - (ft) (ft) - day 

Because transmissivity depends both on K 
and b, its value is different in different aquifers 
and from place to place in the same aquifer. 

Average Values of Hydraulic Conductivity, Thickness, and Transmissivity 
for Selected Aquifers In North Carolina 

Hydraulic Conductivity Thickness Tranamlnlvlty 
Aquifer (fl/day) (ft.) (ft1./day) 

Post-Yorktown deposits 50 20 1000 
Yorktown Formation 50 40 2000 

·castle Hayne Limestone 300 100 30000 
·Cretaceous deposits 20 200 4000 
Saprolite 5 50 250 ., 
Granite and gneiss 5 200 1000 

Transmissivity replaces the term "coeffiGient of transmissibility" because, by convention, an aquifer 
is transmissive and the water in it is transmissible. . 

PROBLEM- Determine ~he quantity of water (Q) moving through the segment of the confined aquifer 
shown in the preceding drawing in both ft.3/day and gal./day. 

(1} Calculation of transmissivity (2) Solution In fl.'/ day 

T = Kb = 150ft X 100ft = 15,000 ft2 Q = Tw dh = 15,000 fF X 5280 ft X 1 ft = 15,000 ft 3 

. ·day 1 day dl day 1 5280 ft day 

(3) Conversion of ft'./day to gal./day 

15,000 fP X 7.5 gal = 112 SOO l/d 
day ft3 ' ga ay 

37 



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

I 
. -1 
I 
I 

' 

I 
I 

'-·· .. -.. . 
'. ---· .... . 

··<.·.· i , ... 

! 
I 
i 
I 

\ 

DIVISION OF MINERAL-RESOURCES: .. .. · ,·: -

JASPER L. STUCKEY, STATE GEOLOGIST 
... 

-. . -·-

' .. ''Ref.'28 
-:· ~~·-·.!, -.. 

. ····· .. 

J ., •• 

--·~~-: ... :- . : -·. -~--. '. 

. . ·~ ·: • • • ~ • I 

BULLETIN NUMBER 63 ·CfR.Cl:A 

--GEOlOGY,AND GROUND WATER 
. IN THE 

· .-Charlotte Area, North Carolina _ 

BY 

H~ E. LEGRAND AND M. J. MUNDORFF 

GEOLOGISTS, U. S. GEOLOGICAL SURVEY 

• 

PREPARED, COOPERATIVELY BY THE GEOLOGICAL SURVEY, 

UNITED STATES DEPARTME~T OF THE INTERIOR . . 

• 
1952' 

~.. 0 • L ~ 0 : o 

' ....... ........ 



I 
18 GEOLOGY AND GROUND WATER IN THE CHARLOTTE AREA, NORTH CAROLINA 

most places. The limestone proper is generally less than ·100 feet thick, as a result of which its areal ex-

1 
tent is small. Jn contrast to the quartzite it weathers readily, f?rming longitudinal valleys along its strike. 

Keith7 has named this rock the Gaffney marble because of its prominence near Gaffney, S.C. It is most
ly gray in color and contains, in addition to calcite and dolomite, such impurities as quartz, mica, graphite, 
and hornblende. . · · . . 

I Diorite and granite complex.-Rocks of the diorite and granite group cover a large area in Cabarrus 
and Mecklenburg Counties, and they also occur in eastern Gaston and Lincoln Counties. They are ·believed 

I 
to have a wide distribution outside the Charlotte area, although very little geological study has been made 
of rocks of this complex. . 

A mafic component, chiefly diorite, and a felsic component, chiefly granite, form this complex, ·(fig. 3), 

I 
The mafic component varies in composition, being a gabbro in some places and a diorite in others, but, for 
convenience, it is called diorite in this report. The felsic component is granite in all places. 

I 
I 
I 
I 

Residual Soil 

Scale: I inch= 100 feet-

FIGURE 3.-Diagrammatic sketch showing the relation of granite (G) and diorite (D) in Cabar
?-us and Mecklenburg Counties. 

So closely spaced are individual rocks within the complex that not even the larger bodies can be 
shown on the accompanying maps. It was decided to split the complex proper into two units, one in which 

I the diorite predominates and the other in which the granite predominates. In using this subdivision the. 
boundaries between these units are necessarily arbitrary and somewhat indefinite. 

The niost conspicuous occurrence of the granite is as discrete bodies veining and penetrating the dio-

l rite in random fashion. Thus, in most places, it is evident that granite was intruded into the diorite, 
although each type of rock is clearly separated from .the other, without any appreciable modification of 
either. · . 

I 
The diorite in a semiweathered state, commonly seen, is a dark-blue or gray medium-textured rock 

composed predominantly of hornblende and feldspar and containing varying amounts of quartz, biotite, 
pyroxene, and other accessory minerals. The rock granulates readily near the surface of the ground, and 
the soil may be composed in part of individual hornblende and feldspar crystals typical of·. the Mecklen-turg soil. types. · · 

The granite forming the complex with the diorite is light in color, being composed almost entirely of 
feldspar and quartz. Biotite, muscovite, and the accessory minerals common to most granites are not 

~onspicuous. Like the diorite with which it is_ associated, the granite disintegrates readil~ near. the sur-
• ace, breaking down into pea-size aggregates of quartz and leldspar. · . 

Some of the diorite is strongly schistose and much of the granite is sheared. The wide range in degree 
~f. meta~orphism of the diorite suggests that basi~ rocks of different ages are incl~d~d in th~-~-·complex. 
11Laney8 describes a group of diorite dik~s younger than the granite and diorite and cutthig both: 

Th~· source of the granite forming the complex with the diorite is not known. ~It is in c·a~·tact with 
If' large granite mass near Kannapolis in Cabarrus County and with the syenite ring dike south. of Con
~6rd. Although differing in general appearance from the other granites· of· the Charlotte area, general 

field relations suggest that the various granites may be of the same age.-. Where granite, occurs in' lesser 

/ ~ I I •op cit., p. 6. 
•Laney, F. B., Gold Hill mining district of North Carolina: North Carolina Geol. and Econ. Survey Bull. 21, p. 56, 1910. 
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amounts than d~orite it appears that the. granite was emplaced after the diorite, and this relation may 
exist also in areas where the granite is dominant over the diorite. It is possible that the granite and 
diorite are genetically related and that the emplacement of the granite followed quickly that of the diorite. 
Although some outcrops show that granite has assimilated the diorite locally, these two rocks normally 
occur as distinct bodies. IIi places where the granite is subordinate the basic component may be a gabbro, 
suggesting that the diorite of the complex is related to the gabbro-diorite rocks not included in the com
plex. 

Syenite.-A more or less circular belt or ring .dike of augite-syenite occurs about 4 miles southwest 
of Concord in Cabarrus County (fig. 9). Inside the ring is massive gabbro-diorite. The area is about 6 
miles wide although the width of the ring averages less than 1 mile. 

I 

The rock is described0 as "of uniformly coarse texture over the entire area, of massive structure and 
composed of large bluish. gray feldspar individuals, without pronounced crystal outline (allotriomorph
ic). It contains little of the other minerals, as a rule, but is largely made up of the coarse crystallization 
of feldspar . . . 

" ... The small amount of groundmass present in the rock is coarse-textured and dark gray from the 
proportion of the dark bisilicates present." 

Large boulders, chara.cteristic of the syenite, indicate that vertical joints are widely spaced. Its mas
siveness appears to be a factor in its resistance to erosion·because it stands slightly higher than the mafic 
and felsic rocks· along both the inner and outer edges. The syenite disintegrates readily but decomposes 
slowly, resulting. in a granulated and crumbly weathered roc:k and soil composed almost entirely of feld-
sp~r crystals or aggregates. · 

In 1944 Dr. William A. White of the University of North Carolina and M. J. ·Mundorff mapped the 
syenite outcrop in some detail and studied its relation to adjacent rocks. At that time its concentric-ring 
outline was ascertained-an almost circular ring which is broken on the southeast side by gaps that total 
less than 2 miles. The rock within the ring is, for the most part, gabbro-diorite and that on the outside 
is chiefly the diorite injection complex, there being some granite in the town of Concord. · 

The origin and underground shape of the syenite ring dike are not known. The circular shape of the 
dike at the surface suggests that the syenite· filled a peripheral fault after the central core had subsided, 
perhaps during late Palezoic time. The syenite is not interpenetrated by other rocks and is not meta-' 
morphosed. It may be younger than the granites. 

Slates aml related ,·olcnuic rocks.-In the eastern part· of Cabarrus and Mecklenburg Counties a series 
of sedimentary slates is interbedded with volcanic rocks. These rocks form the western edge of a north
eastward-trending belt that extends across the State and is generally known as the .Carolina Slate Belt. 
The contained ore deposits, chiefly gold, have led to detailed study of parts of the belt. A part of the belt 
lying in the northea~t corner of Cabarrus County and extending into Rowan and Stanly Counties has beEm 
described by Laney. to. 

The most eommon rock of the Slate Belt is a slate that appears to represent sedimentary beds of shale. 
The slate, blue and dense where fresh, shows distinct bedding planes especially near the Cabarrus-Stanly 
County line. The slates and the volcanic rocks that. they enclose strike northeastward. 

The volcanic rocks, chiefly tuffs of rhyolite and andesite, are interbedded with the slates and grade 
into them. The fine-grained tuff is dense and resembles chert; it grades into the slate and also into 
coarser tuffs which show fragments of coarse feldspar and quartz. 

The rocks of the slate belt represent a period of intermittent volcanic activity. During the active 
intervals lavas of rhyolite and andesite were thrown out. The commingling of volcanic ash and other 
ejecta with some land waste led "to the formation of tuffs. During the more quiet intervals beds of finer 
materials were deposited. Some of the beds, especially the finer tuffs and slates, are believed to have been 
deposited in water. 

I 

•watson, T. L., and Laney, F. B., The building and ornamental stones or North Carolina: North Carolina Geol. Survey Bull. 2, 
p. 94, 1906. 

10Lancy, F. B., Op. cit., pp. 25-42. 
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The slates are generally regarded as being of pre-Cambrian age. Detailed studies of local areas in 
life slate belt by.Laney,U Pogue,12 and Stuckey,13 and regional investigations by King14 "indicate that the 
~e is co"njectural. 

Greenstone scltist.-The greenstone schist crops out in a thin belt extending northeastward through 

l le eastern parts of Mecklenburg and Cabarrus Counties. The greenstone includes an assemblage·of rocks 
1at were mapped together because it is difficult to separate them in the field. All are green in color, 

are slightly to highly schistose, and are mafic rocks of igneous origin. The typical greenstone is fine-
·~ained and in the more massive facies1~ phenocrysts of dark-green hornblende and greenish-yellow epi

tized feldspars are distinguishable. The r~~k probably represents a basic lava flow. Along its western 
order the greenstone is coarser and is similar to the schistose diorite with which it is in contact on the 

west side. The contact was not observed, chiefly hecause of the thick cover of decomposed rock. . . 

I Insofar as the capacity to yield ground water is concerned, the greenstone is similar to the rocks of 
~e slate belt in structure; ·showing strong schistosity and prominent joints transverse to the schistosity. 
It is similar to the diorite in general chemical composition and in the quality of ground water that it 

lields. Both the greenstone and diorite are intruded by gra~ite, whereas the slate is not. 

I GROUND WATER 

Ground water in the Charlotte area is derived from precipitation as rain or snow. The average an-

l ual precipitation of the area is about 47 inches. · . .. . 
The surficial materials at many places are relatively impermeable clays, .and the fraction of precip

itation that reaches the water table may be somewhat less than one-third. Thus, recharge to the ground-

l
,ater reservoir probably is between 10 and 15 inches per year. Seasonal fluctuations of the ·water table 
re considerable, and there may be considerable change in water level between dry and wet years. How

ever, over a period of many years the net change in water level is small, indicating that the average an-
nual discharge of ground water is about equal to the average annual recharge. · 

I Ground water is discharged by springs and seeps,- by evaporation and transpiration, and by wells. 
-~lost of the water discharged by springs and seeps enters the streams and maintains their flow during 
-eriods of fair weather. 

OCCURRENCE AND MOVEMENT 

t 
Large quantities of water are contained below the land surface in the openings or interstices in the 

cks. These range in size from the .minute pores in clays to large tunnels and caverns in lavas and 
mestones.' The interstices in itnconsolidated sedimentary rocks, such as gravel, sand, and clay, are pri-

'

ary interstices consisting of pores or· openings between the sand or clay particles. Crystalline rocks, 
ch as granite, diorite, gneiss, and schist, have little primary pore space between th~, component grains. 

he important interstices in these rocks are the joints, fractures, cleavage planes, planes of schistosity, 
bedding planes, and solution channels. Consolidated sedimentary rocks have had their primary openings 

·lduced by compaction and cementation. However, in these rocks jointing and fracturing.have produced 
condary interstices in which water may accumulate. . . 

The porosity of a rock is the percentage of the total volum,e that is occupied by the interstices. The 
.orosity of the different rock materials covers a wide. range, that of some clays, for example, may be more 
lltan 50 percent, whereas that of some crystalline rocks may be less than 1 percent. The porosity of clean 
sands and gravels generally is between 20 and 40 percent. ··sands and clays that are cemented and com

lacted to form sandstones and shales have. a much lower po~osity .. 

11Laney, F. B., Op. cit., p. 74. . 
"Pogue, J. E., Jr., Cid mining district of Davidson County: North Carolina ·Geol. and Econ. Survey Bull. 22, p. 95, 1910. 

I
I'Stuckey, J. L., The pyrophyllite deposits of North Carolina: North Carolina·Dept. Cons. and Dev. Bull. 37, p. 25, 1928. 
11King, P. B., Tectonic framework of the Southeastern States: Proc. Symposium on the mineral resources of the Southeastern 

nited States, University of Tennessee Press, Knoxville, p. 18, 1949. . . 
L'Laney, F. B., Op. cit., p. 43. · 

I 
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GEOLOGY AND GROUND WATER IN THE CHARLOTTE AREA, NORTH CAROLINA 

i 
11 

Many of the secondary interstices in the igneous and metamorphic rocks are formed or enlarged by 
weathering processes near the earth's surface; I therefore they decrease in number and size with depth. 
Solution of mineral constituents of the soil and decay of vegetal matter in it may result in a porosity of 50 
percent or more, but the porosity decreases dowmvard in the subsoil and the partially decomposed and dis
integrated bedrock. The solid bedrock may ha've a very low porosity. 

I 
A material may have a high porosity and yet yield little water, even though saturated and allowed to 

drain for a long time. For example, a clay having a porosity of 50 percent might not yield any water 
because of the smallness of the pores, the water being retained because of molecular attraction.. Some 
water may be retained in a rock also because the pores are isolated or poorly interconnected. The ratio 
of the volume of water that saturated material! will yield to the total volume is known as the specific yield 
and is stated as a percentage. I · · · 
. One of the most important characteristics df ·an aquifer is its permeability, that is, its relative ability 

.to transmit water. Permeability and porosity: are not neces·sarily related; a clay having a porosity of 
50 percent may transmit water very slowly or no't at all, whereas a sand or gravel having half the poros-
ity may transmit water with relative rapidity. ! . · · 

The movement ~f ground water generally is1 due to the force of gravity and the velocity of flow varies 
directly with the hydraulic gradient. Norman~ the places at which ground water discharges are at lower 
altitudes than the areas of recharge. In a huniid region such as the Charlotte area, recharge occurs in 
the interstream areas and the discharge is into streams, lakes, and swamps. Rain falling on the land 
surface percolates downward to the water table and then moves ·laterally toward the points of discharge. 
During the winter and spring, when the water table is higher, the head is greater; therefore the velocity 
is higher and the volume of ground water discharged is greater than in summer and autumn when the 
water table is lower. i 

I , 

THE WATER TABLE 
I 

I 

A part of the rain falling on an area percolates downward through the soil until it reaches the zone of 
saturation. In this zone all the pores and interstices are completely filled with water. The top of the zone 
of saturation is known as the water table, which is not a stationary surface, but one which is continually 
fluctuating, rising during and immediately after !periods of rainfall ~nd declining during periods of fair 
weather. In humid regions such as the Charlotte area, the water table is an undulating surface reflecting 
in a subdued way the irregularities of the topography. The relief, that is the difference in altitude between 
high and low points of the water table, generally is mucb less than the relief of the topography. 

. . I 
The depth to the water table depends chiefly upon the climate, the topography, and the character of 

the rocks. In the Charlotte area the climate is fairly uniform and the various rocks are similar in regard 
to porosity and permeability, so that differences 'in depth to the water table depend largely upon topogra
phy. In valleys the water table generally is at o'r near the surface; on wide flat uplands the water table 
generally is not more than. a few tens of feet belo\v ,the surface; and on sharp hills the water table may be 
more than 100 feet below the surface. The relation of the water table to the topography, in homogeneous 
materials, is shown in figure 4. · · 

I , 

FIGURE 4.-Diagmmmatic section illust1·ating the Telation of the water table to the topogmphy. 
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GEOLOGY AND GROUND WATER IN THE CHARLOTTE AREA, NORTH CAROLINA 

I 
FLUCTUATIONS OF THE WATER TABLE 

I As the source of ground water is precipitation, the waier table fluctuates in response to rainfall. Haw
ver, correlation of the fluctuations with the rainfall is cornplicated by a number of factors. 

I 
The intensity and duration of the rainfall have a considerable effect on the proportion of water that 

l eaches the water table. A heavy rainfall of short duration may result in a large percentage of surface 
unoff because of the inability of the soil to transmit the >vater rapidly to the water table. The same amount 

of rain, falling during a longer period, may result in a much larger proportion of water reaching the water 

l able .. However, during the longer period of rainfall there may be ~m increase in the total amount of water 
vaporated, reducing to that extent the amount of water reaching the water table. 

The evaporation capaCity of the air which is dependent upon temperature, humidity, and rate of. air 
~ovement, determines the rate of evaporation and thus has considerable bearing on the proportion of rain~ 
1all that may reach the water table. Evaporation records are available for a floating pan on Lake Michie, 
near Durham.1c Average monthly evaporation ranges from 1.44 inches in January to 6.39 inches in July. 

. Transpiration is an important factor with respect to recharge and discharge of ground-water. Dur~ 
.1g spring and summer months large quantities of water are used by plan.ts and a considerable part of the 
IJainfall is taken from the soil before it can reach the water table. · Also, large quantities of ground water 
are withdrawn by plants growing in lowlands and swamps.! During fall and winter months vegetation re-

l uires much less water .. Transpiration probably has gre~ter effect on the proportion of rainfall that 
eaches the water table at various seasons than any either factor in this area. 

I 

The porosity and permeability of the soil differs from :place to place and thus variously affects the pro-
.ortion of rainfall that recharges the ground-water reservoir. The porosity and permeability mav be · 
~anged by rainfall, heavy rains beating. down and compadting the soils. Type of vegetation and land ~sage 
also have considerable effect on the porosity and permeability; intensive cultivation usually reduces both. 

• In the Charlotte area wat.er levels begin to decline in April or May, owing to the increasing amount of 
araporation and transpiration by plants. Generally this decline continues, interrupted only by minor rises . 
due to heavy rainfall, through summer and early autumn, in spite of the fact that the greatest average 

'

onthly rainfall occurs in July and August. In late autumn, generally in November or December, when 
ost of the vegetation is dormant and the evaporative capacity of the air is low, the water levels begin to rise . 

. he winter rains generally are slow and steady in comparison with the summer rains and are more favor-

f
ie for infiltration than the summer rainstorms. The first rains .in winter often do not have as much effect 
the water table as the later winter and spring rains because of the general deficiency in soil moisture 

evailing by late autumn. Soil, which consists of varying proportions of fine sand, silt, and clay, holds 
considerable amounts of water in its pore space by' molecular attraction of the particles, and this water does 

I t percolate downward to the water table. After a long dry period this moisture is depleted, perhaps for 
any feet below the surface, by evaporation and transpiration. Before any water can reach the water table, 

this soil-moisture deficiency must be made up, and sometim~s several weeks of winter rains are needed. I . . 

I . UTI-LIZATION OF GRO~ND WATER . 

In the Charlotte area water is obtained through dug, Jored, ~r drilled wells or springs. I llug wells.-Dug wells listed in this report rang~ in dJpth f~om 17 to 100 feet, although the majority 
are from 25 to GO feel The diameter of the curbed 'vells tahges!from 18 to 36 inches, and the diameter 

I uncurbed wells is somewhat larger. The well with thell.l~. rge~t diameter, 120 inches, was dug as a 
aft for a mine. ' i i · . ' ' 

Many dug wells are curbed with stone, brick, clay, or concrete tile, and occasionally wood. Many are 

I
t curbed or lined in a11-y way, and others have only ,a few joints of tile placed in the bottom, generally 
tending a short distance above the water table. \ : : 

The chief advantage of a dug well is its large stoiage capacity, which helps to afford an adequate sup-
~omestic use If the yield Is low. i 

1

1 

1"Hydrologic data on the Neuse River basin, 1866·1945; North Carolin~ Dept. Cons. and Devel., 1947. 
. I 

I ! 
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GEOLOGY AND GROUND WATER IN THE CI~ARLOTTE AREA, NORTH CAROLINA 
. I 

I 
MECKLENBURG jcoUNTY 

(Area 542 square miles; popuiation in 1950, 197,052) 
I 

GcograJ>hy allll p1tysiography.-Mecklenburg Count~, in the southeast part of the Charlotte area, is 
the most densely populated county in the area.· Charlotte, the only city, is the county seat; it is the largest 

I city in the State and had a population of 133,219 according to the 1950 U. S. census. The county is the 
center of the textile industry of the State, many of the mills lying in the close environs of Charlotte. 

That part of the Piedmont Province that includes Mecklenburg County consists of a series of mod-

I erately level interstream areas which are appreciably hilly near the iarger streams. No hills stand out 
prominently above the general level of the upland. Th~. highest land in the county is near Davidson, in 
the extreme northern part of the county, where the altitude is slightly more than 850 feet above sea level, 

I 
and the lowest Jand is on the Catawba River at the South. Carolina line, where the altitude is about 520 
feet. 1 

· The western part of Mecklenburg' County is drained by the Catawba River, whereas the eastern part 
is drained by small streams tributary to Rocky River, \Vhich itself is in the drainage basin of the Pee Dee 

I River. The major divide formed by these drainage syste
1

;ms extends from Davidson in the north through 
Derita to the vicinity of Matthews.· The Catawba River flows southward along the western border of the 
county, whereas the Rocky River flows along the northeast part. These rivers are only 10 miles apart in 

I the northern part of the county, and as a consequence the1 interstream area is narrow and much dissected. 
· On the other hand, Catawba and Rocky Rivers in the sorithern part of the county are more widely spaced 

which results in longer tributaries of lower gradients extending to the major divide. Thus, the topogra-1 phy in the southern part is rather gentle. 1

1 

Geology.-The most striking feature of the geology: of Mecklenburg County is the near absence of 
schistose rocks (fig. 17). With the exception of a thin belt of slaty rocks in the extreme east, the rocks 

I of the county are, for the most part, massive and are gen'erally lacking in regional structural trends. 
Rocks-· of the Carolina slate belt occur in the southeastern part of the county where they extend south

ward from Cabarrus County. Although several types of rock occur within the belt only two are shown on 

I the accompanying geologic map; they are the greenstone and undifferentiated rocks, including slates and 
associated volcanic rocks. The slates are generally composed of dense, fine-grained siliceous material. 

. At least a part of the.slate is well bedded and resembles the slate at Monroe,28 which is a distinctive part 

I 
of the Carolina slate belt. The slates, as a rule, are well jointed and possess a gentler dip than other 
rocks in the Charlotte area. i 

With the exception of the rocks of the Carolina slate belt in the east, the rocks of Mecklenburg County 
belong to the diorite-granite complex or are believed to b'e associated with it. Gabbro-diorite is widely ex

lposed along N. C. Route 49 south of Shopton in the south\vest part of the county. It is a massive medium-
to coarse-grained dark colored igneous rock composed niostly of pyroxene or hornblende and plagioclase 
feldspars. It is exposed in a few road cuts and as isolated boulders above the generally flat land surface. 

l it is locally referred to as "blackjack" and is the.source df the Mecldenburg soil type.:w The extent of the 
. gabbro-diorite to the south in South Carolina is I not kno~vn, btit it is bounded in Mecklenburg County by 
. ?t rocks of the diorite-granite complex. ; I , \ . 

I The diorite-granite complex proper covers a large area around Charlotte. Bodies of diorite are local
ly separate from bodies of gran.ite, but as a whole the twb rocks are too closely intermixed to map sepa-

. . I ' 
rately. Outcrops are not common enough to ascertaitl the predominance of one type over the other except 

l
in a general way. However, the granite component is ~v'erywhere conspicuous and appears to make up 
the greater part of the complex. It appears to be subordinate t,o the diorite in a band bordering the gab-
bro-diorite in the south and along the Cabarrus County liAe1 in the northeast. . 

I 
Rocks in .Uie northern part of the county doi,n6t f~ll k~sily.lnto the classification of rocks des_igned for 

the Charlotte area. They _are granitic but contain ]considerable hornblende and biotite in places. They 
. . . I . . . , 

.. 
••Stuckey, J. L., Personal communication. · · • · . 

I . ""Report on Mecklenburg County Soils, Agriculture, and Industry:· North Carolina Dept. Agriculture County Soil Report No. 1, 
ol. 38, no. 4, p. 32, 1917. . · 
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EXPLANATION 

Gabbro-diorite 
and allied basic rocks 

Diorite and grani~e 
diorite predominant 

Granite and diOrite 
granite predominant 

Greenstone ~ 

llllliii Slate and undifferentiated volcanic rocks 

Arrangement of units, one a.bove the .other, 
does nol indicate chronological sequence. 

All units are Paleozoic age or older. 
Geologic boundaries are approximate •. 
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MECKI..ENBURG COUNTY 

CeoiOiY by M. J. Mundorff and H. E. LeGrand, 

FIGURE 17.-GEOLOGIC MAP OF MECKLENBURG COUNTY. 
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I FIGURE 18.-MAP OF MECKLENBURG COUNTY SHOWING LOCATION OF WELLS. 
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are shown on the geologic map of Mecklenburg County as predominantly granite although they contain a 
greater quantity of black minerals than other granites in the Charlotte area. These rocks appear to have 
the same composition as those of the diorite-granite complex if a complete mixing of diorite and granite 
had occurred. Thus this approximate equivalence and the juxtaposition of these rocks suggest that they 
may be genetically related and that the hornblende-biotite granite in the northern part of the county may 
represent a nearly complete mixing of the diorite and granite components. 

The .soil derived from the hornblende-biotite granite bas a deeper color than soils from other gran
ites of the Charlotte area and contains many yellow flakes of vermiculite. 

The rock weathers deeply, owing to the sharp relief in its area of outcrop, thus allowing a thick zone 
of weathering above the general water table. 

Ground water.-Nearly all domestic water supplies and three municipal water supplies are obtained 
from wells (fig. 18). 

Dug wells are extensively used for domestic supplies in rural districts. Normally they are from about 
15 to 50 feet deep and 21;2 to 4 feet in diameter. As these wells cannot easily penetrate hard rock, they 
generally yield adequate water as long as the water table does not fall below the surface of the hard rock, 
or more specifically as long as the water: table does not fall below the bottom of the well. . Where the 
bedrock lies at or near the surface, as in much of the area underlain by diorite and gabbro in the south
western part {)f the county, wells may not be dug deep enough to prevent them from going dry during long 
periods of dry weather. 

Records of more than 245 drilled wells are given in the tables of well data for Mecklenburg County. 
Many of these, especially in the rural areas, were core-drilled with chilled shot and are 2 or 3 inches in 
diameter. Their cheapness makes them suitable for domestic use, but inasmuch as 7 or 8 gallons a min
ute is the maximum rate at which water can be removed from a 2-inch well by a deep-well pump they are 
not generally used where large supplies of water are desired. Most industrial and public-supply wells are 
drilled with a percussion drill and are from 4 to 8 inches in diameter. The large-diameter wells. might 
encounter fractures and cracks than missed by small-diameter wells. Also, more water can be pumped 
from a large-diameter well. Also, pumps with greater capacities can be installed in the larger wells. 

The rocks penetrated by wells in Mecklenburg County are chiefly granite and diorite. The gabbroid 
rocks, occurring mostly ,i~.l the southwestern part of the county, are included, for the purposes of ground
water description, with the diorite. A fe\v wells in the eastern part of the county are drilled in slate but 
complete data on these wells are lacking. : As the diorite and granite are rather closely intermingled, some 
wells doubtless penetrate both rocks. Table 13 presents characteristics of the wells as related to roc'k 
types and topographic locations .. 

TADLF. '13.-Su:m,fARY OF DATA ON "WELLS IN MECKT,ENllURO COUNTY 

, ACCORDING TO ROCK TYPE 

Yield (gallons a minute) Percent or wells 

TYPE ov Roc~: 
Number or 

Average yielding I gallon 

wells 
depth a minute or ,, (rect) 

Range Average 
Per root 1~. 
or well 

~ J • 

Diorite .. ....................................... - ...... - H 117 1-75 17.9 0.153 2 

Grarii te ............................ .. 5t IU 2-65 11.5 .on () 

All wells •....••.••••••••••••••••• 95 132 1-75 14.3 .109 
II 

, Drilled wells 2 inches or more in diameier. . 
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GEOLOGY AND GROUND WATER IN THE CHARLOTTE AREA, NORTH CAROLINA 

Su:MlllARY OF DATA ON WELLS IN 1\lECKLENDURG COUNTY 

(Drilled wells 3 inches or more in diameter) 

TYPr. o• HocK 

Diorite •••••••• ______ ----- __ ------_ 

Granite.-- ••.••••••••• _ •••••••• __ •• 

All wells ••••••••••••••••••••••••• 

. ToPOGRAPHic LOCATION 

HilL ••••• ------------------------. 

Flat •••• ---~------ ••••••••• ---- •••• 

$lope .•••••••••• __ ••••••• __ •••••••• 

Draw ___ •••••• __ •• _________________ 

Valley-----------------------------

ACCORDING TO ROCK TYPE . 

Number or 
wells 

30 

36 

66 

Average 
:depth 
(feet) 

155 

136 

IH 

I 

· Yield (gallons a minute) Percent of wells 
1---....,--------,----1 yielding I gallon 

Range Average 

3-75 22.6 

3-100 u.s 

3-100 18.4 

Per foot 
of well 

.H7 

.109 

.128 

a minute or 
less. 

0 

0 

0 

ACCORDING TO TOPOGRAPHIC lOCATfON 

Number of 
wells 

41 

13 

19 

21 

Average 
depth 
:<reet) 

125 

119 

IH 

1H 

97 

Yield (gallons a minute) Percent o£ wetls 
1----,-------,,...-----1 yielding I gallon 

Range Average 

1-65 8.5 

2-10 13.1 

2-75 15.9 

5-75 24.9 

~----------- 8 

Per foot 
of well 

0.068 

.110 

.110 

.173 

.082 

a minute or 
Jess. 

2 

0 

0 

0 

0 

I According to table 13 wells in diorite have greater yield and average yield per foot of well than wells 
in granite. The average yield of all diameters for which information is-available in diorite is 17.9 gallons 
a minute as compared with an average of 11.5 gallons a minute for- wells in granite. If only 3-inch and 

l
larger wells are considered, those in diorite yield. 22.6 gallons a minute and those in granite 14.8 gallons 
a minute. ; 

· Although granite occurs extensively throughout the county, the data on wells do not indicate that it 

f
ields more water at one place than another, if topography is disregarded. The same condition holds true 
or the diorite. According to topographic location, wells on hills yield less water t~an wells on any other 
opographic site, yielding only .068 gallons a minute per foot of well. This is slightly more than one-third 

of the yield of wells in the most favorable locations, draws, that yield .173 gallon a minute per foot of 
avell. Thus wells in draws have an average depth of 144 feet and an average yield of 24.9 gallons a min
~te. The average yield might be appreciably higher if only 3-inch and larger wells were considered. 

As no particular part of the county can be d~signated as unusually poor and no part as exceptionally 
~ood, it appears advisable to give considerable aftention to local conditions in locating a well. West of the 
~late belt, diorite, the best aquifer, occurs sporadically in almost every square mile. Thus in many cases 
it is possible to locate a well in the dark-colored diorite or gabbro without sacrificing convenience of loca-

tion. As topography is an important considerat~on, the location of wells in lowlands or especially in 
raws should be attempted if relatively large yields are desired. · 

. I 
The quality of ground water in Mecklenburg County is good almost everywhere. (See table of anal-

~
sis.) Analyses of water from wells penetrating :granite in Mecklenburg County vary considerably in the 
oncentration of dissolved mineral solids. This is doubtless due to the penetration of one or more small 
odies of dioritic ~aterial in the granite. By virtue of their relatively insoluble mineral constituents the 

granites should contain water lower in mineral matter. Analyses of water from wells 27, 133, and 180 

l uggest that, although the predominant rock is granite, a large part of the mineral matter in solution 
omes from dioritic or mafic bodies penetrated by the wells. . . 
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Well 235, at Pineville, drilled in a large area of dark-colored gabbroid rocks, yields water containing 
395 parts per. million dissolved solids. Although this water is considered more or less typical of that in 
gabbro-diorite, it is doubtful if any of the ground waters in the county greatly exceed this in mineral mat
ter; most of the ground waters should contain much less . 

Temperatures range from 59" to 63" F 
1

and average 61" F. 

Municipal supplies.-Huntersville, population 763 (1940 census), obtains its supply from deep wells . 
Four -deep wells have been drilled for the rimnicipal supply and yields of 5, 9, 22, and 35 gallons a minute 
are reporte.d for individual wells. The well yielding 5 gallons a minute originally yielded 20, and the 
well yielding 9 gallons a minute originally yielded 40. The decline in· yields in these two wells may be due 
to interference of wells. In 1945 the nverage daily use was 30,000 gallons. The water is not treated. The 
chemical quality of the water, as shown by the analysis of well 27, is good. 

Matthews, ·population 486 (1940 census), obtains its water from a deep well drilled in greenstone, 
which yields 20 gallons a minute. The water is not treated. 

Wdl LocATIO!< OwNER 

no. 

RECOnDS OF WF.I.I.S IX MECKI.F.XBURG COUNTY 

DRILLER 

Depth 
Type of of well 

well (feet) 

Diameter Depth of Water level 
of well rasing (feet below Yield 
(inches) (feet) surface)· (g.p.m.) 

Total hard
ness (field 

tests) 
(p.p.m.l 

REYARICB 

--l---------l-------l---__;--l---------------·l----1--------
4~ miles NE. of Huntersville ... II. G.llradford ........ Shcrril. .... .' ....... Cr-Dr 

2 .... do ........................ R. G. Summers ....... Earl Torrence ....... Cr-Dr 

3 4 miles NE of Huntersville ..... John G. Caldwell 
J. H. Stillwell ...................... ' ....... Cr-Dr 

4 .••• do ........................ R. C. Bradford ........................ ' •••• Cr-Dr 

5 Davidson ..................... Davidson Cotton Mills 
Inc ••••••••••••••••••••.•••..••• .' ....... Cr-Dr 

6 •••• do ............................ do ............................. ' ....... Cr-Dr 

•••• do ....................... . 

Cornelius ..................... . 

I
I 

Davidson Ice & Fuel 
Co................. Jim RobbinsJ. ...... 

Cornelius Mills, Inc .... -----·····---~------
Cr-Dr 
Cr-Dr 

9 •••• do .............. : ............. do ............. · •••••••••••••••• l .. :. ... Cr-Dr 
10 •••• do ............... ~------·- •••• do •••••••••••••••• W. A. Kirkley •••••• Cr-Dr 

I : 

1 : 
11 •••• do ............................ do ..•.•••••••••••••••• do .•••••• L •••••• Cr-Dr 
12 .... do .••••••••••••••••••••••• Gem Yarn Mills .................... L .. ~--- Cr-Dr 
13 .... do ............................ do •••••••••••••••• -------------~------ Cr-Dr 
14 Hi miles W. of Cornelius •••••• Mrs. Mary C. Hager ................ L •• .'... Cr-Dr 
15 4H miles W. of Huntersville.. •• Mrs. J. C. Blythe .................. l ...... Dug 
16 •••• do .••••••.•••••••••••••••• JoeL. Blythe ... ~ .................. : •• L ... Cr-Dr 
17 •••• do ........................ J. L. Norket ••••••••••.•••••••••••• [ •• ~--- Cr-Dr 
18 5 miles SW. of Huntersville ... ~. W. 0. HollingSworth ................ l .. L ••• Cr~Dr 
19 •••• do........................ Long Creek lligh . . j I' 

School. •••••••••••• H1ckory Dr~Umgl::o .. Dr 
20 2 miles S. of Huntersville ••••••• Prison Camp ....................... l .. ~--- Cr-Dr 

I I 

21 I~ miles S. of Huntersville •••.••••• do •••••••••••••••• -------------~--[_ __ Cr-Dr 
22 Hi miles S. of Huntersville..... County Sanatorium ••••••••••••••••• L..~--- Dr 
23 .... do ............................ do ................ --------·----~--~·-· Dr 

. 24 Huntersville .................. Town weD!. ......... ---------·---~----·- Dr 
I 

I : 
25 Huntersville .................. Town well2 •••••••••• Abernathy ••• ~ ...... Dr 
26 •.•• do ........................ _Town well3 •••••••••• Ralph Rohhi~s...... Dr 

160 Granite. Adequate yield, 
slightly hard water. flat. 

83 60 ---------- i ------------ Granite. Water slightly bard. 
Hill. 

iO 2 2-3 •••••••••••• Granito. Moderately soft 
water. Hill 

85 6+ •••••••.•••• Granite; 61\'F. Hard water. 

80± 2 22 65 

60-80 -·----···· ................. . 14 ··-·-----··· 

100 
115 

127 
106 

55 
90± 

160 
45 
30 

175 
125 

4 
3 

2 
4 

4 
2 
2 
2 

2l 
3 
2 

35 ----------
90± ----------

11 so 
15 60 

8 ---·--------
70 

50 -------···--
5 ---·-------· 

·-·--·-- ··-·------ 3~ ---·--------
-------- -----·---- 3 40 

30 23.2l ···----- ---·--------
100 --·------- 5+ 40 

........ ······---- 6 35 
----·-·· .......... -------- -----·---- ---·-·-- 60 

101 
:225 

i 97 
12o+ 
HO+ 
70 

210 
97 

3 

3 
8 
8 
5 

8 
5 

·-------
--------
................ 

--------

100 
97 

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

16 
..................... 

40 

30 

65 
2Ji 

7H 
15 
II 
9 

22 

25 
100 

65 
35 
50 
55 

65 
50 

Hill. 

62)-f' F. Well at machihe 
shop. Draw. 

7 wells in group. Aggregate 
yield 14 g.p.m. to suction 
pump. When drilled 6 of 
the 7 wells flowed. Draw . 

Rock at 30 feet. Slope. 
Rock reported at ·no feet. 

Schist, Flat. 
Schist. Flat. 
Schist. Water level 60 feet 

below surface when pumped 
at 20 g.p.m. Flat. 

Schist. Flat, 
Schist. Draw. 

Do. 
Schist. Hill. 
Schistose diorite. Hill. 

Do. 
Schistose diorite. Slope. 
Schistose diorite. 

(jranite. 62)-f' F. Hill. 
Granite. 60)-f' F. Rock at 

20 feeL Hill. 
Granite. 59~(' F. Valley, 
62°F, 
63° F. Draw. 
62° ~·. Originally 110 Ct. deep, 

8 in. in diameter. Yielded 
40 g.p.m. Filled with sand 
and was redrilled. Draw, 

62>( F. Draw. 
Granite. Originally yielded 20 

g.p.m. Draw. 
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72 GEOLOGY AND GROUND WATER IN. THE CHARLOTTE AREA, NORTH CAROLINA 

We~ 
no. 

LocATION 

RECORDS m· "\VEUS IN" 1\IECKLE::-inUR(} COUNTY-Con-tinued 

-OWNER DRILLER 

Depth 
I Typr or or well 

well (feet) · 

Diameter Depth ol Water level 
o£ well casing (!eel below 
(inches) (feet) surface) 

Yield 
(g. p.m.) 

Total hard
ness (field 

tests) 
(p.p.m.) 

REIIAIIU 

__ , _________ , _______ , _____ __:., __ --------------1---c----1--------

27 Huntersville ••• ------------·-- Town wellL ••••••••• R. E. Faw ••••••••• : Dr 
28 •••• do ••••••••.••••••••••••••• Anchor .Mills Co .•••••• -------------------- Cr-Dr 

29 •••• do.----------------------- •••• do •••••••••••••••• Robbins ••••••••••• ! Dr 
30 •••• do .••••••••••••••••••••••••••• do •••••••••.•.•.•• ------------------·: Cr-Dr 

31 I~ miles N. o£ Huntersville •••• G. R. Fleenor •••• ---"- Sherril. •••••••.•.• ~ Cr-Dr 
32 IJ-1 miles N. of Huntersville .•.• Ralph Johnson •••••••• -----------·-------; Cr-Dr 
33 2M miles SE. or Huntersville ••• D. B. Jordan 

J. R. Westbrook, 
tenant. •••••••••• -------------------· Dug 

3! 3 miles SE. o£ Huntersville .•••• Plantation Piprline 
Co ••••••••••••••••• --------------------- Dr 

35 2U miles SE. of Huntersville... F.lll. File............ Robbins •••••••••.•• Cr-Dr 
36 3~ miles SE or Iluhtersvill• •.•. B. C. Zeigler •••••••••••••••••••••••••••••• Cr-Dr 

37 4.l1 miles E. or Huntcrs,-ille.· ••• M.D. Wallace ••••••..•••••••••••••••••••• Cr-Dr 

38 3M miles ~E. of Derita........ B. W. Alexander...... ••••..••.••..••••••• Cr-Dr 
39 •••• do •••••••••••••••••••••••• James I. Crenshaw •••• Va. Mach. Co .•••••• Dr 

40 4 milcs NE. of Derita •••••••••• 0. D. Cochran •••••••••••• do ••••••.••••••• Dr 

41 •••• do .••••••••••••••••••••••• Clarence Pender ••••••• \\'ill Fortner •••••••• Cr-Dr 

42 5.H miles NE of Derita •••••••• Henry Doster •••.••••••••••••••••••••••••• Cr
Dr 

43 3M miles NE. of Newell........ Frank Cochran........ Dowers ••••••••••••• Cr-Dr 
H 2.J1milesNE.o£Newell •••••••• L. W.Au.•tin ••••••••• -------------------- Dug 
45 2!{ miles NE. o£ Newell........ J. R. Austin.--------- -------------------- Cr-Dr 
46 3% miles NE. of NewelL. •••••• James Caldwell ••••••• Dostin ••••••••••••• Cr-Dr 

47 2 miles N. of NewelL.......... County Home .••..•••• Hinson .•••••••••••• Dr 

48 •••• do ••••.••••••••• 
7 
••••••••• Victor Penninger •••••• Dowers .•••••••••••• Cr-Dr 

49 2 miles N. o£ NewelL.......... N. 1\1. Christenbury... J. Torrence......... Cr-Dr 
50 •••• do •••.•.•.•••••••••••••••• J. W. Dierstein ••.••••• ----------------·-·· Cr-Dr 
51 1.)1 miles NW. of Newell. •••••• S. P.Moyer ••••• : •••• -------------------- Cr-Dr 
52 NewelL ••••.•••••••••••••••• High School. ••••••••• -------------------- Cr-Dr 
53 •••• do.------------------ ••••••••• do •••••••••••••• ; •.• -----------.-----. Cr-Dr 
5t UmileS.o!Newell ••••••••••• 1\trs.AnnieBabb •••••• W.A.Kirkley •••••• Cr-Dr 
55 5 miles E. or Charlotte ••••••••• Galloway Estat~------ -------------------- Cr-Dr 
56 5!{ miles NE. of Charlotte..... F. S. Neal Estate •• , ••• -------------··-···· Cr-Dr 
57 H{ miles NE. of Charlotte ••••• Mecklenburg Furniture 

• Shop............... E. Mullis........... Cr-Dr 
58 4% miles NE. of Charlotte ••••• W. S. Abernathy •••••• Montgomery •.•••••• Cr-Dr 
59 IU miles SW. o£ Dcrita........ J. E. Heafner ••••••••••••• do.............. Cr-Dr 
60 1.)1 miles SW. or Derita •••••••• E. T. Robinson ••.••••• Everett Mullis •••••• Cr-Dr 
61 1 mile SW. of Derita •••••••••• ·• D. J. Hunter •••••••••• Allen (f) ••••••••••• Cr-Dr 

190 
3~1 

185 
300 or 

400 
72 

HO 

62 

260 
116)4 
50+ 

69 

118 

85 

38 

96 

132 
32!S 

13i 
79 

162 

92 

133 
so 
90 

335 
so 
96H 

113 
196 

134 
165 
130 
116 
380 

62 Derita ••••••••••••••••••••••• Louis G. Ratcliffe, Inc •• Bill DM.thn ••••••••• Cr~Dr 92 to 135 

63 •••• do ••••••••• ------------··· Bob Farington •••••••• ---····------------- Cr-Dr 65 
64 U mile E. of Dcrita ••••••••••• H. L. Young •••••••••• ----·-·-·---····---· Dug 38 

65 Dcrila •••••••• --~------------ School. •••••••••••••• -------------------- Dr 90 
66 •••• do .••••••••••••••••••••••• B. J. Hunter •••••••••• Ed. Hunter ••••••••• Cr-Dr 92 
67 1% miles NE. of Derita •••••••• C. A. Seegar •••••••••• ------·-··---------- Cr-Dr D9 
68 I mile NW. o£ Derita .•• : ••.•.• J. H. Stevens ••••.••.• -------------------- Dug 40 
69 2% miles NW. of Derita ••••••• P. J. Penninger ••••••• -------------------- Dug 21 
70 4 miles NW. or Derita. •••••••• J. E. Penninger....... Homer Sherril....... Cr-Dr 125}2 

71 2% miles NW. of Derita. ------ Clyde Hunter......... 1\fartin............. Cr-Dr 146 
72 4.)1 miles N. of Charlotte ••••••• C. E. Collins •••••••••• ltobbins •••••••••••• Cr-Dr 113 

8 
2 

3 
2 
2 

40 

8 
3· 
2 

2 

2 
6 . 

2 

2 

3 
30 
2 
4 

10 

2 

2 
2 
2 
3 . 
3 
3 
2 
2M 

3 
2 
2 
3 
2 

2 

3 
36 

6 
2 
2 

36 
36 

2 

3 
2 

100± 20 
38 to 81 5to 30 

100 

62 58 

20 45 

45± 15 

18 

31.58 

58 20 

86 23 

35± ----------
14.5 

35 16 

22 

D! 

130 9 
100 

92-135 

36 
21 

31.5 

61 21 

40 
21 
80 

40 

23.5 
- 13 

12 

. 2()-25 
21 

35 
27M 

1()-12 

12 
10 
3 

3 

2 
12 

4-5 

8 

6! 
105 

70 
35 

15 
70 
55 

580 

110 

95 

50 

65 

237 

85 

Analysis. Granite. Draw. 
62° F. Combined yield of 10 

wells. 27.)1 g.p.m. Draw. 
Hard water reported. Draw. 

63°F. Hill. 
Flat. 
Flat. 

Granite. IfilL 

Granite. Draw. 
61° F. Granite. Hill. 
Diorite. Water contains iron. 

Hill. 
Diorite. Laboratory test. 

"Black jack" aoil. Draw. 
Diorite. Slopr. 
Diorite. W'atrr contains iron. 

Hill. 
. Granite. Water contains iron.· 

Hill. 
Diorite. 61U" F. Adequate 

yield. Hill 

Diorite. (Labor•tory test). 
Adequate yield. Draw. 

Diorite. Slopr. 
Diorite. Hill. 

7.)1 ------------ Diorite: Slope. 
20 ------------ Diorite. Slightly hard water. 

60 

5 

5 
2.)1 
.)1 

8 
8 
8 
7 

IHO 

12 
7 
7 
3 

lito 35 
each 

12 

20 
12 

1.)1 
5 

7 
3 

HO 

45 

75 
50 
65 
30 

30 

45 

60 
35 
50 
55 
60 

55 

15 

30 
20 

55 
30 

65 

IIi!!. 
Diorite. 6!° F. Usc, about 

35,000 to 40,000 gallons a 
day. Draw. 

Pump in basement, 8 feet be-
low surface. Granite. Slopr. 

Granite. Hill. 
Granite. 61U° F. Slope. 
Diorite. Hill. 
Granite. 62%° F. Slopr. 
Granite. Slopr. 
Granite. Hill. 

Do. 
Flat. 

fL!t. 
Draw. 
Draw. 
Granite. Flat. 
61U" F. Rock at 80 feet. 

Hill 

Group or 4 wells used at green· 
houses. Draw. 

Draw. 
60° F. Adequate s u p pI y. 

Hill. 
Hill. 
Supplics 27 houses. lliU. 
Draw. 

Granite. Flat. 
Granite. 62° F. Supplies 3 

buildings. Flat. 
Soft water. Flat. 

Gneiss. FlaL 

') 

·~· ~·· 
·"I; 
~: 

,i_: •• 
,~,:· 
.... r, 

:; .. 
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GEOLOGY AND GROUND WATER IN THE CHARLOTTE AREA, NORTH CAROLINA 73 

Well LocATIO" 

no. 

I 

RECORDS. OF 'VELLS IN MECKLENBURG COUNTY-0ontin1ted 

I 
OwNER DRILLER 

Depth 
Typo o£ o£ well 

weD (feet) 

Diameter Depth 
orwell casing 
(inches) (feet) 

Waterlev.J 
(feet below 

surface) 
Yield 

(g. p.m.) 

Total hard
ness (field 

tests) 
(p.p.m.) 

--i----'-------I------:---I------J---------------1----l--------
I 

73 3?1 miles N. of Charlotte _______ G. V. Burris •••••••••• W. A. Ivester~------ Cr-Dr 

74 •••• dO------------------------ C. T. Stallings ••• ~---· Robbins •••• ·-------- Cr-Dr 
75 3U miles N. o£ Charlotte....... Mrs. Eva Mae Ellis •••• -·-···------------·· Cr-Dr 
76 2M miles NE. o£ Charlotte ••••• Interstate Granite , 

Corpon.tion •••••••• W. A. Kirkley •••••• Cr-Dr 
77 •••• do ••••••• --------------··- •••• dO------·--------- •••• do •••••• · •••••••• Cr-Dr 
78 2M miles NW. o£ Charlotte..... G. V. Keller---------- Hinson ••••• '........ Dr 

79 •••• do •••• ------------·-----·· Planters Fertilizers & 
Phosph. Co .•••••••• ------·-····'-------· Dug 

80 3 miles N. o£ Charlotte ••••••••• I. T. Hutchison ••••••• ------------'--~----- Cr-Dr 
81 3M miles NW. of Charlotte ••••• T. P. CaldwelL....... Montgomery •••••••• Cr-Dr 

82 4 miles N. of Charlotte......... E. C. Glenn ••• ------- •••••••••••• '........ Cr-Dr 
83 4U miles N. o£ Charlotte ••••... J. W. Buchanan ••••••••••••••••••• · •••.••.• Cr-Dr 
84 SMmiles N.o£Charlotte ••••••• F. W. Dotzer ••••••••••••••••••••••••••••• Cr-Dr 
85 7 miles N. o£ Charlotte ••••••••• P. V. Humphrey •••••• Geo. Stephenson •••• Cr-Dr 

86 •••• do ••••• ------------------- R. W. Parker-·-··-··- •••• do •••••• '-·----·- Cr-Dr 

87 •••• dO-----·----------··------ H. T. Reavis----·----· •••• d0------
1

-------- Cr-Dr 
88 3M miles NW. o£ Charlotte _____ Chadwiek-l!oskina Co .• Sydnor ____ ; ________ Dr 

89 4 miles NW. o£ Chltlotte_______ Mecklenburg Nurseries Cr-Dr 
i 

90 •••• do •••••• ------·----------- Godley Bros. __________ --------···-'------·- Cr-Dr 
91 H~ miles NW. o£ Charlotte ---- National CarLon Co .••• W. A. Kirkley,---·- Cr-Dr 
92 •••• do ••••••••• --------------- •••• do ________________ •••• do •••••• ·-------- Cr-Dr 
93 ____ do------------------------ ____ do ________________ •••• do •••••• '-------- Cr-Dr 

94 1U miles NE. o£ Paw Creek •••• Leaksville Woolen i 
1\!ill Co .• : __________ Sydnor _____ ·-----··- Dr 

i 
95 •••• do ••••• ·----·------------- •••• do ________________ ----------·-'------·· Dr 

I 
I 

96 •••• dO------------------------ •••• do •• -•--·--------- •••• do •••• --'---~---- Dr . I 

97 1U miles NE. o£ Paw Creek.... Lesksville Woolen 

48 
11M 
. 96 

165 
200 
190 

31 
110 
158 

150 
85 
82 

100 
140 

130 
549 

135 

80 
150 
135 
108 

350 

300 

!,166M 

Mills Co .... -------- Sydnor-----'·------· Dr 1,074 

98 : ••• dO----------------------·- •••• dO---------------- •••• do •••••• 1 
•••••••• Dr 250 

' 
D9 ____ do ________________________ •••• dO---------------- ------------'---'----- Dr 

100 •••• dO------------------------ •••• do ________________ ------------~---~---- Dr 

101 
102 
103 
104 

Paw Creek ••••••••••••••••••• 

- ••• do •• -.--.--.-------------. 
•••• do •• --_------------------
____ do ••• -·------_-----.------

I 
High School. ••..••••• Carolina Drill. Co .... Dr 
Standard Oil Plant. ••• J. S.llioson~-----·- Dr 
Shell Oil Plant........ Heater WeD Co...... Dr 
American Oil Co. ! 

PlanL------------- ------------~--~---- Cr-Dr 
105 •••• do •• ---------------------- Kendall Mills Thrift I . 

250 

250 

140. 
306 
H8 

85 

Plant_ _____________ ------------~--~---- Dr 600 

106 •••• do .• ---------------------- .... do ••• ------------- ------------~------- Cr-Dr 33 to 65 
I 

i ' 
107 2 miles N. of Paw Creek. •• ---- McClure Lumber Co ... -------------------- Cr-Dr 115 
108 3 miles NW. or Paw Creek ••••• M. L. Dunn __________ Robbins •••• ~------- Cr-Dr 54 

100 3M miles NW. of Paw Creek. •• James Costeven•------ ------------~--~---- Dug 30 

I I 
110 3U miles N\\'. o£ Paw Creek... R. C. Beatty __________ Geo. Stevenson •••••• Cr-Dr ' 90 

j I 

111 •••. do ••••••••••••••••••••• : .. C. o: Hager •• -------~------------~------- Dug 80 

I 
112 4 miles NW. of Paw Creek ••••• Southern Dyestuff I 

Corp. ______________ Sydnor.----~------- Dr '221 

2 
2 
2 

4 
4 
6 

30 
2 
2 

2 
2 
2 
2 
2 

2 
10 

2 

4 
4 

10 

10 

10 

10 

8 

IQ-8 

10 

6 
6 
6 

3 

JQ-8 
2M 

3 

12 

3 

36 

6 

31 

190 26 

25 
22 

83 30 

78 
99 
85 25 

100 25 

90 

100 
102 
84 

80J.i 21-

60 32 
33to65 Mto2 

76 

30 23.0 

65 

60 

15 ------------ Moderately soft water. Draw. 
6 -----------· SlighUy hard water. Draw. 
2M ------------ Gneiss. liard water. Hill • 

35 
35 

IQ-15 

5 
5 

65 

25 

3M------------

5± 
1M 
7 
5 
6 

5 
100 

4-5 

6 
18 
8 
7 

36 

60 

68 

67U 

30 

50 

25 

30 
55 
36 

55 
H 

4 
3 

10 

38 

25 
50 
35 
35 

80 

60 

35 

55 

75 

170 

72 

40 
40 

so 

150 
60 

50 

80 

450 

Granite. Slope. 
Granite. Draw. 
Diorite. Hill 

Ilill. 
Diabase dike. 63° F. Sort 

water. Well was dynamited 
to increase yield. HiD. 

HilL 
Ilill. 
Diorite. J!iU. 

No water until well was dyna
mited. 

--Do. Slope. 
63° F. Well at plant 2 sup

plies Loth plants and school. 
Draw. 

Dug well, nearly went dry in 
1941-1942. Hill. 

Soft water. Jlill. 
63° F. Company well!. Draw 
62° F. Company wetl2. Draw 
Company weD 3. Slope. 

· 62){' F. Company well 4. 
Draw. 

59° F. Company wellS. Tem
perature taken after pump
ing 35 minutes-7/17/45. 
Draw. 

63° F. Company well6. Pump
ing level173 feet below sur
face in 1942. Draw. 

61M°F, Companywell7. Tem
perature after pumping 20 
minutes. Draw. 

Company well!. Not in use. 
Draw. 

Company weD 2. Never used 
Water too hard. 

Company well 3. Not used. 
Originally yielded 100 g.p.m. 

Slope. 
Draw. 
61){' F. Draw. 

62°F. Draw. 

63° F. Slope. 
59){' F. Group or 6 weDs. 

Valley. 
Granite. Hill. 
Granito. Flat. 
Adequate water supply. Soft 

water. Flat. 
61){' F. Granite "sand". 

Draw. 
Supplies 12 house!. Sort 

water. Hill. 

61UU F. Laboratory test. 



I 

I 
Well 
no. 

LOCATION 

GEOLOGY AND GROUND WATER IN THE CHARLOTTE AREA, NORTH CAROLINA 

RECORD Ot' 'YELLS IX i\!~CCKLEX!tl..:I:G COUXTY-Contin1ted 

Depth Diameter Depth \rater level Total hard-
Type of of well of well casing (feet below Yield ness (field 

tests) 
DRILJ.ER OWNER REYAJtJC8 

well (feet) 

1 

(inches) (feet) surface). (g.p.m.) 
(p.p.m.) 

1---------1-------1------1.,---- ! --11---1-------
113 8~ miles W. of Charlotte •• ---- K. M. Beaty---------- _ ---------·--------- Dug 39)-2, 18 39)-2 3~. 7 -------- ------------ -·---·--·-·-----------·----· 

I 
::: -~~d::~e~-~,~--~~~~~~~~~~~~:::: ~~-~e~~~~~~~:::~::: -~~~1~~==~:::::::::: .g;:g; :281~0 ; :_-__ : __ ::_-_- -__ :_1--- ---=-~-_--_-_::_-__ :_ 
116 8 miles W. of Charlotte.------- Cathey Brothers.·-·-- ---·---------------- Dr 

117 
118 

1"119 
120 
121 

1
122 
123 
12~ 

--·· 

7!-imilesW.ofCharlotte •••••• OtisKeeter--------··- W.A Kirkley •••• ,. Cr-Dr 
7~ miles W. of Charlotte •••••• (Willamette Park) 

6~i miles W. of Charlotte •• ----
6 miles W. of Charlotte _______ _ 

6~ miles W. of Ch>rlotte •••••• 

5 miles W. of Charlotte _______ _ 

4!4 miles W. of Charlotte •• ----
4 miles W. o£ Charlotte •• ·-----

R. A. Suttle ________ Ralph Robbins ______ 1Dr 
E. E. Williama ________ ---·---------------- Cr-Dr 
E. J,. Dlack ___________ Everett Mullis •••.•• Cr-Dr 
Berryhill Jligb SchooL Ahernathy __________ Dr 

Douglas Airport ••••••• --··---------------- Dr 
J. L. Todd ____________ --------·----------- Cr-Dr 
Plato-Price High 

SchooL •••••••••••• ---·-·--···--------- Dr 
125 2~ miles W. of Charlotte •• -··- American Cyanimide 

Co .•• -----------··· Robbins ____________ Dr 

I 126 3 miles W. of Charlotte ________ Carolina Golf Course ••• ·----------------·-- Dr, 
127 2)-2 miles W. of Charlotte ______ Southern Engineering 

Co·----·-·--------· Robbins ____________ Dr ' 

128 3~} miles SW. of Char•otte. •••• W. W. Davis.···----- ------····-··------- Dug 

I 129 •••• do •••••.•. --- __ ----------- Diamond Point 
GrocerY-------·---· \\".A. Kirkley ______ Cr-Dr 

130 Charlotte ••• ---------·-------- Scholtz Greenhouses ••••••• do--~----------- Cr-Dr 
Shoenith Candy Co .••• -------------------- Dug 131 •••• do ______ ------_--···----·-

I 132 •••. do .•• ----_-----·-·----·--- Charlotte Pipe and 
Foundry Co--------

Air Reduction Sales 

II 
J. S. Hinson.------- Dr · 

133 _ ••• do ••• -·----------·----·--· 
Co. ___ ------------- Sydnor-----~------- Dr 

113-1 •••• do ••••••. ----------------- National Welding 
Supply Co. ________ _ W. A. Kirkley _____ _ Cr-Dr 

1135 

136 

1
137 
138 

139 

-~~ 
14~ 
143 
144 

1
145 
146 
147 

. 148 
149 

1
150 
151 
152 
153 

·t.54 

1
155 
156 
157 

•••• dO---------------··--·---- Ilighland Park Mfg. I· 
Co .• Plant L------- ----··--·---·---·--· Cr-Dr 

' 
•••• do •••• ---·--------------·- Highland Park Mfg. ! 

Co .•. ------·------- Ralph Robbins______ Dr 
•••• dO---------·-·------------ •••• do ••• ·------------ •••• dO-------------· Dr 
•••• do ••.• -------------~------ ____ do •• ---·-·--·----- •••• do _______ ------- Cr-Dr 

I 
2)-2 miles E. of Charlotte _____ ,_ Z. E. Hargett_ ________ --·-·-···----------- Dr 
4U miles SE. or Charlotte...... A. C. Roundton •••••••. \r. A. Kirkley--_-·- Cr-Dr 
4~ miles SE. of Charlotte...... Pure Oil Co........... Ralph Robbins _____ _ 

.••• do •••• ----·-----------·-·- Sharon Memorial Park. ·---·---------------
____ do .••••• -----··----------- W. W. Covington _____ E . .Mullis __________ _ 

4~ miles SE. o£ Charlotte...... F. C. Thompson .••••• c \1'. A. Kirkley-._---
4)-2 miles SE. of Charlotte •••••• Hudson Hosiery Co.... W. A. Kirkley.·-·--
5~ miles SE. o£ Charlotte______ I. G. Wallace _________ Clayton Cooke .••••• 

4~ miles E. of Charlotte ..••••• Joe W. Yandle •••••••• ------·-------------
- __ .do •••• --- •••• __ --·._______ __ •• do ••••••• -----____ _ _________ •• ----- __ _ 
5U miles E. of Charlotte _______ Sam Wallace. _________ ·--------··-·-------

____ do •. ------·-·-----·----·-- \V. T. Harris.---·----- ------···--·--------
•••• do •••••• -------·--·------- D. B. Wilson •• ------- Glosson ___________ _ 
6 rniles E. of Charlotte •• _______ H. G. RusselL •••••••••••• do.-------------

____ do •••••• ----------·------- C. E. Morris __________ --·--·--------------
6 miles E. of Charlotte •• _______ S.M. Craig _______ :___ Donaldson _________ _ 

6H miles E. or Charl~tte_______ Harvey Morri•-------- Ralph Robbins .••••• 
•••• do •• --------------·-·----- J. A. Smith ___________ Sam Allen _________ _ 
7 miles E. o£ Charlotte ••••••• ;. llickory. Grove 

School. ••••••••••••. W. A. Mullis _______ _ 

Dr 
Dr 
Cr-Dr 
Cr-Dr 
Cr-Dr 
0-Ilr 
Dug I' 
Cr-Dr 
Cr-Dr 
Cr-Dr 
Cr-Dr 
Cr-Dr 
Cr-Dr 
cr-or 
D~ I 
ci--Dr 

~ I 
Cr-Dr 

158 .•••• do·----··-·-------··--·--- United Arco Service ••• ----··-····-·-·----· cl--n~. 

1. 

I 

136 

95 
120 
i7 

110 

300 
lSI 

90 

H9 
iO 

4'!!'2 
21 

80 
225 
110 

196 I 

200 

!50 

30 to SO 'I 

75 
Bi 

30 to 60 

150 
76 
62 

150 
83 
95 
95 

60 
30 

180 
200 
85 
85 
60 

. 190 

' 95 

184H 
195 

.135 

140 

3 

2 
6 

6 
2 

6 
6 

5 5/8 
36 

3 

72 

3 

2 

6 
6 
2 

6 
4 
6 

"6 
2 
2 

-4 
i2 
2! 
2 
2 

:2 

·2 
,2 
4 
2 

'5 5/8 
:3 

2 
3 

30 10 to 12 

25 

1.8 

40 4 
21 15.0 

60 20 

85 

20 

26 
18 

85 15 
85 18 
55 . 7 
30 19.3 

68 8 

90 
12R 
100 

19 
20 
23 

23.6 

IS 

4-5 
5-6 

18 

25 

17 

5 
12 

20 

40 
40 

45 

95 

25 

28 42 

25 55 

30 40 
22 60 
tO 40 

10-15 105 

50 113 

IS 

15 

14 
9 

40 

25 
20 
:io 

55 

60 

35 

6 40 
9 50 

15 30 
~-5 50 

7-8 45 

IH --·---------
5~ ------------
8 ------------
4!-i 30 

12 35 
4-5 
20 
8 

5 
30 

35 

Granite. Soft water. Flat. 
Granite. Elope. 
Granite.T Supplies house and 

dairy. Hill. 
Hecrcational Park. Hill. 

Recreational park. Draw. 
Hill. 
Granite. J!iU. 
Always has furnished adequate 

supply. Flat. 
Not used. Slope. 
Slope. 

Slope. 

Diorite. 
Draw. 

Used for cooling. Draw. 
Adequate supply; sort water. 

Slope. 

64° F. Slope. 
62° F. Well is abandoned 

mine shah. Slope. 

62!1° F. Slope. 

62° F. Analysis in table. 
Water used for en;oling. 
Draw. 

61° F. Granite. Used for 
cooling. Draw. 

Group or 13 wells yield 15 
g.p.m. Draw. 

Slope. 
Slope. 
Three groups of six wells each; 

combined yield 40 g.p.m. 
Draw. 

61°)-i F. Granite •. Slope. 
Granite. Slope. 
63° F. Draw. 
Slope. 
Granite. Slope. 
Slope. 
62~(' F. Granite. Draw. 

Well not used. Flat. 
Draw.· 
IIi II. 
Draw. 
Soft water. Draw . 
Granite. Slope. 
II ill. 
Soft water. Slope. 

Rill. 

Flat. 

Granite. Draw. 

'-~ 

.' 

r 
! 
~
i 
~ 
i 
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LoC.\Tt o:x 

R ECOIWS (W \ V Icl. f.S I:\" l\[EC ' h: LI·: :< lll' IW Ct>l' :'<TY- 00 '11 tiull e(/ 

Dli ii.I.~: H 
1 Dept h 

Tn~' of of w{"ll 

w•ll (feeL) 

Diamrtcr J Dt' pth j \\"a u•r level 
I 

(intht•<l 1 (rr,•t) I surface) (g.p.:n .) 
of w"JI caJ-; ill ~ (feet brlow I Yield 

3 ) ~ 1oiles ~1\' . or ~lintlliiL . .. Clea r Creek :\cgro ---,---,-- -~--- --- -~· 

Total hard
ness (field 

!es ls ) 
(p. p.nl. ) 

75 

160 
IGt 
IG2 

Schoo'- -------- .. -- ...... . ......... .. .. Dr 9t .. ______ ---- - --·-·t GO / ...... ...... Dra w. 

37:( miles :\\\'. or ~linL llill. ____ "'"· ~lontic Lucas ____ -- - ------ -- --------- CC' rr-- JI)J rr 21 ~.05 1 __ .. ___ --__ -_- _--__ · -__ -_-_ .. :·1 2- 3,'1 I" ......... ~·.orf.lll l ','!'~lers.· ·o r~l iwll:.l le r. II>' II. 
-lll\ilrs \1 \\". of ~ l intlliiL ____ __ ~l a.::on \\"allacc ________ .\i ullis____ _____ ___ _ _ __ .._ '" ~,. 

:l ). miles :\ E. or ~lint ll ill _____ l 'leor Creek iligh I ,- .. ........ , 
I G3 

:irhool_ .. __________ A. 8. lleaver .. ______ l'r- Dr 110 ....... 
1

.-------- 12- 15 ............ 1,1111 

3L:l milcs i'\E. of .\lint HilL __ __ Allen ami Brooks 
(;inning Co. _______ ----- _____ -------- C'r Dr 17R 1-------------- 12 t; l. d~ :\ot in usr. :'lope. 

JGI 37:( miles i\ J, . or ~lin t HilL ________ do ___ _______ .. __ . ___ _. ............... C'r-Dr 131 1-------- --------- I 50 Flat. 

165 .... do ........ .. . .. . . ... ______ C. G. Allen __ ____ _____ ----------- - ------- C' r- Dr 100 I I Sbte Soft \\"tt r r F1·1t 
166 1)1.\' mile E. or !<lint liiiL .. . .. . T. ~. llous ton _______ __ Glosson .... ______ • __ Cr- Dr 100)1 ~-_-_:_:·-_.: __ :: :::~,'.:l: l:l~, ·: _______ 

1

'1:_ .. ______ .. __ --__ -- ;lll·i,.
1
11
1

_· · • . ., . 
t67 ... . do ...... ____ __ ___ __ ___ ___ _ H. C' . Bra.-er .. ....... ---------- ......... D ug 4:1 30 . . .. ... . .. . 
1G i\ fint llill_ _______ __ ____ ___ ____ Kingn~ ft llosirry 

~ \ i lL ... .. ......... Everell "ullis ...... Cr- Dr IJ O 
180 

80 
.j:i 

155 
210 

! . ....... ___ _ ---- ---- --- ---- ....... .. __ _ _ 
\G9 __ __ do .. ----------- - --- - ------ C. J. :\lci·; wrn ________ Duncan ____________ , Cr- Dr 
170 .... do ..... ------------------ H. J. ~lcEwcn ,. Son .. \\'.C . ~lu ll i s ........ l'r-IJr 
til ____ do _________ _____ __________ C. J. :\l cEwcn ________ ____________ ______ _! Du~ 

J/:l .... dO.------------ - ------ - ·-· :<I rs. J. II'. .\fcl>:wen ... IJen,.er .... ________ C'r- D• 
172 .... do-------------- - -------- \\'. F. llaig lcr ... ----- K "ulli•-----------~ Cr- Dr 

171 2Y.;' mites::> \\". of ~ l in t llil\. ____ , E. ~1. ( iray ___________ ~lulli:;_ ____________ C"r- Dr 

- 1; 5 2 ' 2 mi!r. :\10. or :.iatlhews _____ 1.. JT . YanJ ir ......... E. ~lulli s .. ---------1 Cr Dr 
JIG 1%" 111i lcs E. of ~latlhcw~--- ___ D. B. (furry_____ :--:am Al li·n _________ L'r- Dr 
177 ~ I at thews .......... . ........ E . . \I. 11enfron....... II'. Donaldson ...... l' r Dr 
li ' .... do ........................ 1.. II. Yandle .... . 
179 .... do .......................... do .......... . 

.\ bcruat hy_ ~-- --- C r D r 

\\'ill ,\l u ll is ........ 1 Cr-llr 
\\'alt<·r Al){'ruarh.L .. Dr I79a ____ Uo ________________ ___________ do ___________ _ 

1791> .... do _____ .... ... .......... C. 1.. \ca l Ben r\ ycoc·k ___ . 

IRQ .... do .................. . . .. .. B. D. Funderburk ..... \\'. .\l>erna<hy .. 

181 

182 

I :l 

18 1 
I 5 
18G 
lSi 

18 
l c9 
190 
19 I 
192 
10:! 

19·1 
1!)5 

JO(i 

l!li 

198 

.... do ................ ----- - -- .... do ............... ____ do .............. llr 
I 

____ do ______ ----------------- .\fau hcwsB('hooL. _____ do ____ --------- Dr 

l~ miles ~\Y. of .\iatt hcws ____ C'adylc Thompson ____ Narn :\1\('n __________ Dr 
3mi lcs :\\\'.of .\l:ltlhcws ______ J. B. Fowler __ ________ ---------- --------- Dr 
5! 2 miles :>1': . or Charlotte ...... J J .lkers . . .......... lL>I ph Hoi>hllls ...... 

1 

Dr 
. . .. dO .------- -- --- ----------- John L. Jlunlcr _______ \\ .\ Kir !.. lc\ - ---- Dr 
____ do ________________ ________ T. \\". Pnt ch.trd ______ H.1lph Hohhtns ______ Dr 
l>ni lesSF..ofChnrlolte . . ...... F. II'. Alexander. . ___________ .. __________ f' r Dr 

-1 mile:> \\". or ~I ~nlhcws ---- - -- ProYidcncc ~chooL ---- ------------------- Cr-Or 
:~3-1 miles W. of ~btllhcws _____ _ Ell l3 ::iprtngs -------

1 
Brn :\ y~:or·k ____ Dr 

____ do .. :----~ - ---------------_ ,--dQ.:-------- _____ 
1 

\\". A. Kirkley 
1 

Cr Dr 
{i unlesS of(IMrlottc ________ _ C R ( o\ltns__ _ __ 

1 

~ l u n lgome r) ------- ("r l >r 

- ~ -':':~~~-~-~ ~ : ~: ··~~~~~~::::::::: .:· .. ~O ::~ ~~~~-S--~-: .. :: : : ~1:1p): )[;:~~:':'.-:::::~ ~~ ; 
51 -f imlrs;, . of C'h.trl()llc ____ ___ :"'! h.tron SchooL_ _______ _ _ __ -------- Dr 
5 llliiCti ti. of (.'harloLtc _ _ _ __ __ _ _ !)pringsitlc Da iry ______ IVJhbinti_ __ _ _ __ _ _ _ _ C"r- Dr 

11
4 1uiles :\8. of Pineville ______ lfar ke)· Bros. \"ur:o:.t'ry, 

Inc. __ __ ------ __ _ 
a miks \"I~ . of Pinc \· ille _______ _ Dr.:\ . . \I. \\"h isna nt 

•••• do .. ------------- - -------- .... do .• _____ .. _ 

i 

Du~ 
Cr-Dr 

Cr-Dr 

2QQ .... do .......... __ ------- . ... J!o........... . I lb lph H•lhhins... ll r 
201 __ __ do . . ...... . ...... . .. - - --- - .. .. do ...... _________ I 11· . . \. Kirkie)· .. ____ C'r - Dr 
:?0:? :: 1 :!1lti les~. ofPinl" vi\l c __ __ ___ :\ lrs. l ~ un i t• rJr:.S rn i th -'---- ______ ----- _ Dmt 
203 tL·, milrs ~- ofPinn· illc ___ ____ Dr. T. >-: . Hrrd___ I' f'r-Dr 
201 ·I miles \. or Pineville ....... .. H.ll . S IIli lh..... \r :;;,· i\.ir kie~~ Cr- llr 

105 
92 

IOU 
1:15 
i I 

i5 
1~1 

87 

20U 

12.) 

160 

2/b 

50 
05 

IG5 
ou 

tl7 

165 
1011 
1911 
150 
I ~() 

tiO 

IUO 

ri <i 
137 

102 
:? 0:? 

li5 

200 

11(1 1--

:!0 :::1 

100 I 

70 

5U 
Iii 

110 

12 

I ~ 

-·-·--- ----------
1 

5 5 ..., I 10 i . ---

~ b,' :· .::::.c: ..... 

:) ?; "--
<1 -:1 
1"1 j;.) 

17 l() ~0 

15 .02 

17.0 

I .......... . 
I ---;-r:::::::::: 

5- fi ! ...... . ... .. 

10- 12 
20 
55 

-1.1 

20 

35 

55 
5U 

lj[ 

1

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

55 

\ ........... . 

1 GO 
55 
·15 

fi ll 150 

15 
5 llU 

1& 
15 
G 

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

45 

S- 10 

--- ~~ .~:·:::::::::: 

---- ~ --' 35 
I 

Slope. 
Draw. 
II ill. 
::) CJfL wat rr. Slopr. 
DynaJnitt·d wt•ll to iurrrasc 

y ield . ::ilope. 
Slope. 
Ifi ll. 
Slope. 
Hoft wat l"r . 

Do. 
\\"rll at b:un. 
!'sed for d(llltt·ti ti c L l~t·s aml 

swiunniug pool. (;rN' II -

::; tone Draw. 
Crtcn:H one. 

tit: usrs aud ~winun ing pool. 
Draw . 

.'\naly!'iiS in tablr. .:iu pplirs 
:-; ix husiuc:-:sr::; :tttd four fami lies. 

Granit e . Draw . 
\\'ell at stablr . I iranil e. 

Draw. 

\\"ell d.nnanit cd to itt crratiC 
)'icld . 

Grecltstonc. Distrii HJtion not. 

re t installed . ::)iopf; . 
t :ranitc. Hill. 
Hill. 
Diorite. Slope. 
Diorite. Flat. 
n ranite. Slope. 
Slopr . 

Draw. 
CrN' II Slonc. F1at. 
Diori te . ll ill. 
:)lope. 

(; ;l bhro. Draw. 
l' laL 
!)of t. wat er. :::ilopr. 

Grcf•nstonc.? Flat. 
Diori te: . Ahandoucc.J ; uot suffi

cient wa ter. (fill. 
Diori te . Ab:lttdoncd; pu ltt i)Cd 

san d . Hill. 
Diori te. Draw. 
Dioritr. Slope. 
Soft wa te r. !Till. 
Gr:liLi le. Jlill. 
trill. 
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GEOLOGY AND GROUND WATER IN THE CHARLOTTE AREA, NORTH C AR OLIN A 

OwN t~ tt 

R E<JO I D OF "W ElLS J:> MECKLE::\'BUI\G COU)ITY-GontinnecL 

Depth 
Type of of well 

• ·ell (feet) 

Diameter 
of well 

(inches) 

Dept \l"ater level II I Tot.a l h:lrd-
casing (feet below Yield ~oess (fie ld 

(feet) su rfa ce) ll~. p.m . ) [ ( lcst.s) 
]1~; .\f ,\ H K S 

I 
p.p.m.) 

--1--------- - - -----1·----·-------- 1---'---------1-------

r.oj________ __ G 35 
205 5};1'" miles SW. of CharloLlc _____ Ebenezer Prc::;bytcriuu 

Church ___ ________ __ \1". A. Kirkley_ -- -- Cr-Dr 156 62° F . Slope. 
206 .. . . do ____________ __ ___ ____ ___ II. n. ~ l aunC)'------- - ---- ------- - - - -- -- -- Cr-Dr 

207 •I~ miles S \1". of Cha rlotte .---- C. '1. !Jaker _ --------- \\'.A . Ki rkley ______ Cr-Dr 
20. 4)1wilcs SW. or Cha rlotte . - --- J. H. Jluntley _________ ----------- -- ------- Dug 
209 ·1~ miles S \1" . of Charlotte .---- ~Irs . L. J. l"'ler _ ___ ___ \\".A . Ki rkley______ Cr- Dr 
210 ___ _ do ... . -- --- --- --- --------- F. D. llelllphill. _____ llurley llelms _______ Cr- Dr 
211 5~ milcsS\I" . of Cha rlotte _____ E. !..Jenkins. _______ \\".A. Kirkley _____ _ Cr- Dr 

212 ___ _ do .. ---- --------------- --- A. Y. Dea l_ __________ -------- ------ ----- - Cr-Dr 
2t3 5~ miles S\Y . of Charlotte. -- -- ~ Edwi" Bruton. _______ E. :\I ullis ____ __ ----- Cr- Dr 
214 6 miles \ \".of Cha rlotte. ------ H. S. Smith _______ ____ ' \\".A . Ki rkle)• - -- --- Cr- Dr 
2 15 6)1milcs S\1". of Charlott e ----1 II . B. lluntcr _________ .\lontgomery ________ Cr-Dr 
216 57-'(milcsS\\" . ofChnrlot.tc ..• _ J.:\.11erron __________ \\" . A .J{irk ley __ ____ 'r-Dr 

217 6)1 miles S\1". of Cha rloil ----- J. T . Grcenwootl . ____ _ -- ------ - - - --------- Dug 
218 3.r,(milcs~ . ofPinevill c __ __ ___ \\'.R.T. fiadioSt al ion .. \•lontgomcry ____ ____ Cr- Dr 
219 4 miles~ W . ofPi n cviUc ____ ~-- .\rrowooc.L ___________ Abcr nalh ~·~-- ------ - Dr 

220 3Y, mi les '1 \1' . of Pi nevi lle _. __ l". ~-Ru bber Co. 

Shelll.o:td ing Plan L 1\" . A. Ki rkley ... --- Cr- Dr 

22 1 ____ dO -- - - --- --- - -- - ------ ---- .... J o .... --------- - -- ____ do .. -- - -- ----- -- Cr- Dr 
222 7 miles S\\". or CharloLlc ___ ____ ~ l i::-s Ama nda CofTcy __ _ Tom Allen ______ __ __ Cr- Dr 
223 7~ miles Sll". of Charlotte . -- -[ H . .-\. C:ricr __ ____________ --- - -------- -- -- Cr-Dr 

224 .... do . . - ------------------ __ .\Irs. I· . K. llyrtiiiL. . .. -------------- ------ Cr-Dr 
225 
225 
227 

228 
229 
230 
23 1 
23~ 

n~ 

23~ 

235 

236 
237 

238 
239 

2~0 

2~ 1 

242 

!Jl4 mi les SW. or Chu rloLlc ..... 
1 

::.i~mucl Knox ~----- - ------ - -·---- -- ------- Dug 
4~ miles NW . of Pinevi lle ___ _ 1\ . . \ 1. Hoyt! ________ __ ------ - ---------- --- Dug 
5Y,milesNI\".o[l'ineville ..... ____ ------------- -------- - - ----- --- - - ---- Dug 

8 :niles 'I \\". of Pineville ____ • _, 0. ll. Knox .. ________ _ Cha rles ~l o n l-
goii iCry ___ _____ ___ Cr- Dr 

80 mi l e::~ :\W. of Pineville __ ___ fsland PoiuL Club. ________ do _______ _ ---- -- Cr- Dr 
8 miles NW. of Pineville ____ ___ H. S. Slnith ___________ Halph Robbi ns ____ __ Dr 
G miles W. of Pineville . . . ______ J. H. :)rnith ___________ -------------------- l3orrd 
5r.( .m iles. W. of. Piu?villc . ___ ~ _ ., \\'. C . Slroup. _ _ _ _ _ _ _ _ .\ l oulgomcr~' ____ _ _ _ _ Cr- Dr 
6 m1lcs \\ . of P tnevtlle.- -- .. _ __ II .. \ L lll::ckwelder ______ _ . tlo ..... __ .... --- Cr- Dr 
Piucvillc _______ _______ _______ .J. E. \ 1. 0 ;1veuport. . . ------------- - - --- -- Dr 

____ do _______ . ________________ ·ro wn .. ________________ __ ___________ - _ _ _ _ l) r 

4 milesSE.of Pincville _________ JamrsK. II :l ll ________ -------------------- Dr 
4Y, miles SE. of l' inc ville _______ R. G. Bryant_ _____ ___ Hobbi ns • 1\"i lson ... Cr- Dr 
3~ miles SE . of P inevill e___ ____ ol rs . E. E. l\ivcn __________ . _____ . ____ .. . . . Dug 

.t.>-1milcs 8 \V . of Ma Lt.hcws _____ J. J. <1 rirr. ___________ ____ ------ --- ------ Bored 
3~ miles SW. of MaU!lCws _____ I.J. :-1. Knox. .. _______________ . -------- __ _ D ug 

2}f miles SW. of Matt hews .. . __ j \\". '1 .. \l c Kre . ______ Ahr rnat ):y ___ _______ Cr- Dr 

2)1 w iles S lY. of MaUI:e ws _____ l Presley ~rn i t l: C. C . . \ lonlgon:cry . . Cr-Dr 

125 
93 

26 
H 5 
90 
92 
88 

10 
10 
204 
1271"! 
·18 

~25 

2 6 

196 

·1 
36 

3 
36 

::::::::!:::::::::: -----8- -1· --·-;;·----
________ l 20 

-- 1 : _" 

60 
50 

Z-3 
18 

10 

30 
30 
25 
·15 

45 
50 
60 

7- I 
6-8 50 

----;0-- ---~ 2 :: ~ -- ---~~:-- 1:: ::;~;::::: 
I 

12 
40 1------------

J'vlodcrately soft wat er. Slope. 
Tes ted a t 10 g. p.m. H il l. 
Hill. 
Slope. 
Slope. 
Draw. 
Diori te . Flat. 
Diorite. Draw. 
Diori te. Hilt. 
62° F. D iorite. H ill . 
H ill. 
Diorite. Hi ll. 

Slope. 
62)4° F . 

Draw. 
Laboratory l es t. 

Gabbro. \\"ell capped ; not 
used. Fla t . 

___ ;~- - -- --- ~- -- - ::::~~:: :<2:::: ____ :~- -[ ::~~_-::: -~~~~~~---:;,;;_· __ ___________ _ 
20 24 
2 1 :{0 

17 5 -- -------- --------

J.l. 51 

10 .55 
I I . 79 

110 
100 
181 
52 

128 
175 
132 
13 1 

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

90 
1:32 
3 
32 

39 

235 
85 

52 I~ "'HI 
3 so 

~ 1: ::::::: 
8 1:::::::: 

:JG 
12 
36 

3-2 

90 

32 

1 ~5 

75 

-1:3.0 
20 

12 
12 

·12 
:! 1. 95 
23 . 7·1 
29 .xo 

25 

75 
75 

- 10 

125 
185 

20 
105 

25 
20 

35 

20 

25 

·15 

Gabbro. Hi ll. 
Gabbro. 
Gabbro. Has al ways fu rnish

ed adequate supnly. 

D iori te. llil!. 
D o. 
Do. 

Granite. 
62)1° F . Gran ite. !I ii!. 
Gran ite . llill. 
Schist.osc diorite Slope. 
62)1° F . Schistose d i o r i t. c. 

Analysis. Draw. 
Granite . H ill . 

D o. 
Adequate yield . Draw. 
ll ill. 
Well more lh:ln 50 years old; 

has never gone dry. Flat. 
Granite. If ill. 
Gran ite. 
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GEOLOGY AND GROU D WATER L THE C HARLOTTE AREA, ORTH CAROLL A 

AKALY S ES OF G1w u ;-;-u \VNI'I::I: I•'IW:\L M I·:GKLE:\'BUIW CouNTY.' N. C. 
(Number s at h eads oC colu mns co rrespond to number s in tab le o[ well data) 

( parts per million) 

Silica (SiO,) . . - ------- - ----- - - - - - - - -- - --- --- ------ -- --
Iron (Fel ---- ----------------------- - -------- - - - ------
Calcium (C ) -- - -- -- - ------------ - ---- - ----------------
Magnesium (Mg) ---- ... ________ .. __ __ _ -- - - - - __ ___ ----- -
Sodium and potassium (NA !\:) ____ _______ ____________ _ _ 
Carbonate (CO,) __ ____ ____________ ___ _ ---- - - __________ _ 

Bicarbonate (l·fCO ,) _____ - ------ ____ ___ ____ ____ ---- -- __ _ 

ulfate (SO, ) . ____ - -- -- ----------- - - - ---- - ----------- __ 
Chloride (C l) -------- __ . -- -- -- ... __ ___ ___ . __ ..•. --- - . __ 

Fluoride (F). ___ .- - -- -- .. . - - - - . . - - __ . . __ .. _____ _ ----- - -
Nitrate (1 0,) ___ ____ ___ ______ __ __ _______ _____ ____ ___ __ _ 

Dissolved sol ids . . ..•. __ . _______ ___ . __ _ . ___ . __ . __ __ -----

Total hardness as CaCO, .. .. ..... .... . - - - -------- - --·---

Date of collection . ___ ... . ...... ___ __ .. ____ . . ___ . _. ___ _ 

, Analyzed by t he li. ~ - Grologica l Sur\'CJ' . 

27 

35 
. 12 

16 

t'5 
t's.t 
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70 
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120 

G4 

G/ 12 15 

POLK COUNTY 

1~3 

31 
.1 5 

29 
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113 

j / 21 / 45 

I 0 

3Q 
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15 
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I~ 2 

62 
2. 8 
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.2 
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(Area 234 square miles; population in 1950, 11,627) 

235 

60 
.09 

55 
:! tj 

:?0 

I ) j 
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:?2 
.5 

f\.0 
305 

241 

77 

GcogTaphy nn<l physiogTaphy.--Polk County forms t h e southwester n corner of th e area included in 
this r eport (figs . 1 and 20) . Agricultur e, which is favored by the relatively high annual ra in fall d istribu t
ed throughout the year , is the principal inclusi.ry in th e county. Sever e droughts are extr emely rare. The 
water power affo rded by th e swift-flowing tr·eams is an asset of th e county. 

The sou thern and eastern parts, in clu din g about three-four th s of the coun ty, li e in t h e P iedmont P la
teau. T hi s section is an tmdulaling upland which is more hilly towar d th e w est than toward th east. 
T h e gener a l altitude of the P lateau is about 1,000 feet above sea level. 

Joining the Piedmont P lateau on the ·west a nd n or th and ris ing rather abruptly a bove it is a par t of 
the B lue Ridge province. The topography of t h e latter a r ea is decid edly h illy and is gener a l!'' un ::; ui ted fo r 
farming . At least two of th e peaks in th e county a r e more than 3,200 feet a bove sea level. 

As the Blue R idge province fo rms a major drainag divid e in th e northwester n section the s treams 
follow devious but prevailing ly southeastern course toward the Br oad River. The h eavy rainfall pro
duces considerable water fo r th e numerous str eams that arise within th e co unty. The slr eams have cul 
r ather deep valleys below the general upland level and their steep gradienls allow them to m·oclc l h e 
land r eadily. 

Gcolog-y.--A strih:in g feature of th e geology of Polk Co un ty is th e abse nce of homoge neous roc ks (fig . 
19). Despite t h e g r eat depth of weath eri ng ou tcr ops of rocks a r e mor e common lh an in other countie of 
t he Charlotte area, owing to th hilly topography. 

The wester n and eastern par ts of Polk County are und er lain by a great series of rocks of which bio
tite granite gneiss and schi ·t are th e most prevelant. These r ocks h ave a p r:·i tent n ortheas t tr nd . 
Granite, pegmati te, a nd m ica sch ist are profusely interlayered with t!1 e granite gneiss and a r e locally pre
dominant. Also common in th is ·eries is hornblend e gne iss, whi ch occnrs as th in beds generally con 
formab le with the foliat ion of lhe granite gn iss . The amount of hornbl ende gn i ·s in this series vari es 
considerably from plac to place. 

Hornblende gnei. s forms t h e predom inan t rock in a belt extending nor lheastward from Tryon thr ough 
Mill pring to the 1 utherfor d Cou n ty line . It has a p r evai lingly black co lor w h ere f r esh, but as g nerally 

~----------------~- --- ---~-'-"----=---=-"'="-'~"'--~~~~-=...c= ====---.. 
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James G . Martin, Governor 
Phillip J . Kirk, Jr. , Secretary 

Ms. Denise Smith 
EPA NC CERCLA Project Officer 
EPA Region IV Waste Division 
345 Courtland Street, N.E. 
Atlanta, GA 30365 

Dear Ms. Smith: 

SUBJECT: Summary Trip Report 

20 November 1986 

Toddville Operations Center NC D98147 8480 
610 Toddville Road 
Charlotte, NC 28242 

Ref. 29 

Ronald H. Levine, M.D., M.P.H. 
State Health Director 

The Duke Power Toddville Operations Center is l ocated just northwest 
of Charlotte on about 115 acres of land. The site has been used for about 
30 years to service and store electrical equipment. The oil used in some of 
the t ransformers and capacitors serviced on site contained PCB's. There are 
two wells on site which have been capped since 1971. 

On 19 November 1986, Stan Atwood, Jack Butler, and Cheryl Md1orris, 
NC DHR/ DHS CERCLA Unit, conducted an investigation of the Toddville site . We 
arrived at the site at 10:00 a.m. and located the nearest off-site wells. 
Alan Giles, Mecklenburg County Health Department, met us and accompanied us 
throughout the investigation. Two off-site wells, just across Toddville road 
from the site, were sampled for organic and inorganic contaminants. The exact 
depth of the first well was unknown but was r eported to be less than 100 ft. 
The second well was reported to be between 36 and 38 f ee t deep. Temperature 
and pH measurements for the first well were 15.6°C and 7.06; r eadings for t he 
second well were l6°C and 6.33. Both wells wer e l ocat ed within 110 fee t of 
tte highway (Figure 1). 

At 11:00 a.m. we met with Michae l Lascara , Dave Ande rson, John Meau , 
Jay Perkins, and Warren Baker of Duke Powe r Company. They accompanied us 
t hroughout the r emainder of the invest i gation. Dupl i cate sampl es wer e 
r equested and supplied. A prearranged sampling plan \vas f ol lowed . A ten foot 
squar e was marked at each sampling ar ea. Surf ace and subsurface samples wer e 
collected at the corne rs. 



Ms. Denise Smith 
20 November 1986 
Page 2 

Background soil samples were collected first. The area sampled is 
in a field north of the site located 42 feet west of Toddville road and 
106 feet north of the fence that surrounds the site (Figure 1). Subsoil 
samples were taken at a depth of· 20 inches in red clay with a hand auger. 

An on-site well was uncapped by .Duke Power Company personnel to 
allow access to ground water (Figure 1). A teflon bailer was used to collect 
grab samples. The water was silty. Measurements taken included water 
temperature (17.9°C), pH (7.5), well depth (greater than 250ft.), water level 
(16ft.), and casing width (8 in.). 

The final soil sampling locations were located near the centers of 
storage areas on the west and south sides of the warehouse. Both surface and 
subsurface samples were collected. Subsurface samples were ·taken at depths 
ranging from 15 to 25 inches. Soil texture ranged from yellow loamy clay to 
red clay. Both storage areas were covered with several inches of gravel. The 
investigation was concluded at 2:00 p.m. 

A visit was also made to Carolina Water· services at 5701 Westpark 
Drive, Suite 101, Charlotte, NC. They operate more than 30 community well 
systems in Mecklenburg County. We met with Jerry Oliver who supplied us with 
a list of their systems, locations, and the number of mete~~· He said he 

I would mail information on well depths and yields at a later date. Three of 
I( · their systems. are located within three miles of the Toddville site. These are 

11 
II 
ol 
II 
tl 
. II 

II 
,· 

·McClure Circle, Trexler Park, and Oakdale .which serve 80, 167, and 430 people, 
respectively. 

If you have any questions, please contact me at (919) 733-2801. 

SA/tb/0342b 

Sincerely, 

Stan Atwood, Toxicologist 
CERCLA Unit 
Solid and Hazardous Waste Management Branch 
Environmental Health Section 
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Mecklenburg County, North Carolina 

United States Department of Agriculture 
Soil Conservation Service 
in cooperation with 

I Mecklenburg County Board of Commissioners and 
North Carolina Agricultural Experiment Station 

By Clifford M. Me Cachren, 
Soil Conservation Service I 

I 
. Soils surveyed by Clifford M. Me Cachren, 

William E. Woody, Jerry V. Stimpson, 
Clarence E. Brandon, and Roger J. Leah, 
Soil Conservation Service 

I MECKLENBURG is a highly urbanized county in the 
south-central part of North Carolina, adjoining York and 

I Lancaster Counties, South Carolina. The county has a 
total area of 336,530 acres, or 525 square miles. 

In 1977, the total population of Mecklenburg. County 
was approximately 424,000, which is 7 percent of the 

I population in the state. Charlotte, the county -seat, has a 
population of approximately 339,200. It is the largest city 
in the state and the hub of the major trade, distribution, 

I financial, and transportation center of the Southeast. Ur
banization is claiming many acres of farmland in the 
county each year. More than 50 percent of the county is 
now in nonfarm use. 

I Farming is still a viable industry in the county. Hay, 
soybeans, and corn for grain and silage make up a large 

I 
I 
I 
I 

percentage of the harvested cropland. The rest is small 
grain. Beef cattle is the dominant livestock enterprise. 
Dairying also has a major impact on the agricultural 
economy. Swine and poultry enterprises are relatively 
unimportant. 

General nature of the county 
Mecklenburg County was established in 1762 from a 

part of Anson County and included, at that time, parts of 
what are ·now Cabarrus, Union, Lincoln, Rutherford, 
Cleveland, and Gaston Counties. The county,· in its pres-
ent boundaries, was established in 1842. . 

Settlers chose the name Mecklenburg for the county, 
hoping to gain favor with King George Ill of England 

I whose wife, Queen Charlotte, was born in a German 
province of that name. The city of Charlotte, incorporat
ed on November 7, 1768, was named for the queen. 

Following the Revolutionary War in 1799, gold was 

I discovered near Concord in Cabarrus County, then a part 
of Mecklenburg. Charlotte became the gold-mining capi
tal of the United States until the discovery of gold in I California in 1849. The quantity of rich ore led to the 

I 

establishment of a branch of the United States Mint in 
Charlotte in 1836. Five million gold dollars were coined 
at the mint between 1837 and 1861. 

By 1900, Mecklenburg had a population of 55,268. 
The population tripled by 1950 and then more than dou
bled by the 1970's. The Camp Green Army Base was 
established in 1917. The forerunner of Douglas Municipal 
Airport was opened in 1936 and the Charlotte Memorial 
Hospital in 1940~ City and county schools were consoli
dated in 1959. Central Piedmont College opened in 1963 
and the University of North Carolina at Charlotte in 1965. 

Public and private educational facilities in the county 
have kept pace with the population growth. There are 94 
elementary and junior high schools and 10 high schools 
in the Charlotte-Mecklenburg System. In addition, there 
are 14 state-approved parochial schools and a number 
of other private schools. 

Institutions of higher education in the county include · 
the University of North Carolina at Charlotte, Queens 
College, Johnson C. Smith University, Davidson College, 
and the Central Piedmont Community College, which 
offers a wide variety of vocational, junior college, and 
adult education programs. 

·Industrial and commercial development has been en
hanced by excellent transportation facilities. Two inter
state highways, 1-77 and 1-85, converge at Charlotte. 
There are 115 trucking firms in Charlotte, operating more 
than 5,000 tractor-trailers. Charlotte is the only major 
trucking point with overnight access to both New York 
and Florida. In addition, two railroad lines and five com
mercial airlines serve the area. 

Physiography, relief, and drainage 

Mecklenburg County is entirely within the Southern 
Piedmont physiographic region. It is characterized by 
broad, gently rolling interstream areas and by steeper 
slopes along the drainageways. No prominent hills stand 
out above the generally level uplands. The highest point 

1 
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Ur-Urban land. This map unit consists of areas 
where more than 85 percent of the surface area is cov
ered with asphalt, concrete, buildings, or other impervi
ous cover. Most of the soil material has been cut, filled, 
and graded, and the natural characteristics altered o~ 
destroyed. The rest is small lawns or shrub gardens near 
buildings, sidewalks, and parking lots. 

Most areas are in or near the business district of 
Charlotte. Isolated areas mapped are more than 5 acres. 

· The main problem created in areas of Urban land is 
that the very high volume of surface runoff can cause 
flooding in low-lying areas downstream. 

Examining and identifying the soils in this unit is im
practical. Careful onsite investigation is needed to deter
mine the suitability of any particular area for any pro-· 
posed use. 

VaB-Vance sandy loam, 2 to 8 percent slopes. 
This well drained soil is on broad ridges and side slopes 
of the uplands. Mapped areas are commonly oblong and 
range from 4 to 40 acres. · 

Typically, the surface layer is yellowish brown sandy 
loam about 8 inches thick. The subsoil is strong brown 
clay 25 inches thick. The underlying material to a depth 
of 50 inches is mottled strong brown, yellow, and red 
clay loam and loam. · 

Included with this soil in mapping are a few areas of 
similar soils that are less acid than the Vance soil and a 
few eroded areas where the surface layer is sandy clay 
loam or clay loam. Also included are small areas of 
Appling, Enon, and Helena soils. The included soils 
make up about 1 0 to 25 percent of this map unit. 

The organic matter content is low in the surface layer 
of this Vance soil. Permeability is slow, the available 
water capacity is medium, the shrink-swell potential is 
moderate, and surface runoff is medium. The subsoil is 
strongly acid or very strongly acid. Depth to bedrock is 
below 60 inches. The water table is below 6 feet. 

Most of the acreage is used for crops, hay, and pas
ture. Some areas are woodland. 

This soil has moderately high potential for most crops. 
Erosion is a hazard if cultivated crops are grown. As the 
original surface layer is lost, the underlying sticky subsoil 
becomes part of the plow layer. This process lowers the 
overall tilth. Minimum tillage, the return of crop residue to 
the soil, and the use of cover crops, including grasses 
and legumes, reduce runoff and help to control erosion. 

This soil has moderately high potential for btoadleaf 
and needleleaf trees. The dominant trees are loblolly 
pine, Virginia pine, sweetgum, sycamore, white oak, and 
yellow-poplar. The dominant understory species are dog
wood, redbud, holly; sourwood, and black cherry. There 
are no significant limitations in woodland use or manage
ment. 

This soil has low potential for most urban uses . be
cause of the slow permeability and the low strength. The 
slow permeability significantly limits the absorption of 

SOIL SURVEY 

effluent in septic tank absorption fields. This limitation 
generally can be overcome by modifying the field or by. 
increasing the size of the absorption area, or both. Cor
rective measures commonly used for low strength are 
increasing the size of the footings and, where appropri- · 
ate, placing· structures on slabs. The potential is only 
moderate for camp areas and playgrounds because of 
the slow permeability. It is high for most other kinds of 
recreation. 

The capability subclass is llle. The woodland group is 
30. 

VaD"""":Vance sandy loam, 8 to 15 percent slopes. 
This well drained soil is on side slopes on the uplands. · 
Mapped areas are oblong and range from 4 to 25 acres. 

Typically, the surface layer is yellowish brown sandy 
loam about 8 inches thick, The subsoil is strong brown 
clay 25 inches thick. The underlying material to a depth 
of 50 inches is mottled strong brown, yellow, and red 
clay loam and loam. 

Included with this soil in mapping are a few areas of 
similar soils that·are less acid than the Vance soil and a 
few eroded areas where the surface layer is sandy clay 
loam or clay loam .. Also included are small areas· of 
Appling, Enon, and Helena soils. The included soils 
make up about 1 0 to 25 percent of this map unit. 

The organic matter content is low in the surface layer 
of this Vance soil. Permeability is slow, the available 
water capacity is medium, the shrink-swell potential is 
moderate, and surface runoff is rapid. The subsoil is 
strongly acid or very strongly acid. Depth to bedrock is 
below 60 inches. The water table is below 6 feet. · 

Most of the acreage is woodland. Some areas are 
used for crops, hay, and pasture. 

This soil has moderately high potential for most crops. 
Good tilth can be maintained by returning crop residue to 
the soil. Surface runoff and erosion are hazards if culti
vated crops are grown. Minimum tillage or the use of 
cover crops, including grasses and legumes, helps to 
control erosion in cultivated areas. 

This soil has moderately high potential for broadleaf 
and needleleaf trees. The dominant trees are loblolly 
pine, Virginia pine, sweetgum, sycamore, white oak, and 
yellow-poplar. The dominant understory species are dog
wood, redbud, holly, sourwood, and black cherry. There 
are no significant limitations in woodland use or manage
ment. 

The potential for most urban uses is low because of 
the slow permeability, the slope, and the low strength. 
The slow permeability significantly limits the absorption 
of. effluent in septic tank absorption fields. This limitation 
generally. can be overcome by modifying the field or by 
increasing the size of the absorption area, or both. The 
slope limitation can be reduced or modified by special 
planning, design, and maintenance. Corrective measures 
commonly used for low strength are increasing the size 
of the footings and, where appropriate, placing structures 
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This map was compiled by U.S. Department of Agriculture, 
Soil Conservation Service and cooperating agencies on 1976 
photography obtained from U.S. Department of Interior, 

. Geological Survey. 
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Duke Power Company 
Wachovia Center 
P.O. Box 1007 
Charlotte, N.C. 28201-/00i 

DUKE POWER 

July 9, 1991 

Ms Lee Crosby 
North Carolina Superfund Section 
P. 0. Box 27687 
401 Oberlin Road 
Raleigh, North Carolina 27611-7687 

Attention: Ms Charlotte Jesneck 

Subject: Duke Power Toddville Operations Center, Charlotte 
Well Abandonment 

Dear Ms Jesneck: 

Attached for your files are copies of the well abandonment records 
completed for the two inactive wells at the Toddville Operations Center 
and submitted to the North Carolina Division of Environmental Manage
ment by our contractor McCall Brothers. McCall used an earlier version 
of the record form but the content is the same. Also attached are 
copies of . the certificates and three-signature manifests to document 
the disposal of the removed soil from Toddville. 

It is our understanding this completes all required items for this site 
to be placed in the No Further Action category. 

Very truly yours, 

David P. Roche 
Environmental Specialist 
Corporate Materials Management 

DPR/jd 

Attachments 

c: B. E. Telford 
A. C. Lovin 
J. E. Hartwood 
G. S. Rice 
R. A. Santini 

Ref. 31 
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Chemical Waste Management, Inc. 
Emelle Facility 
P.O. Box 55 
Emelle, Alabama 35459 
EPA ID Number: ALD000622464 
(205) 652-9721 - Recordkeeping & Reporting 

DUKE POWER 
610 TODDVILLE RD 
CHARLOTTE, NC 28242 
Attn: M LUTHER HALL 

ACKNOWLEDGEMENT OF RECEIPT OF WASTE SHIPMENT 

Generator's name .... : DUKE POWER 
Generator's US EPA ID: NCD981861438 

Enclosed is/are your Generator Number Two copy/copies for 
Alabama manifest number(s): CWMA- 485799. 

This copy is to acknowledge that Chemical Waste Management, 
Inc., of Emelle, Alabama has received your shipment. As a 
requirement of 40 CFR 264.12 {b), this letter also serves to 
inform you that this facility has the proper·permits and 
will accept your shipment upon completion of waste analysis 
procedures specified in the facility's Waste Analysis Plan 
and as determined in the approved waste profile submitted 
for this/these waste(s). 

As of July 11, 1988, Chemical Waste Management, Inc, Emelle, 
Alabama, (ALD000622464), is operating under a RCRA permit 
issued by US E.P.A., Region IV and also interim status from 
the Alabama Department of Environmerital Management, (ADEM). 

If you have any questions regarding manifests, please call 
(205) 652-9721 and ask for "Recordkeeping & Reporting". For 
questions.regarding Waste Approval, Profiles, or Lab Samples, 
ask for "Customer Service". If you are interested in arrang
ing an audit or site tour, please ask for the "Customer 
Service Representative." 

Date: 02/13/91 
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CHEMICAL WASTE MANAGEMENT, INC. 
Emelle FacilitY 
Alabama Highway 17 at Mile Marker 163 
Emel Ala 

Waste Hazardous 
NA9188 ( lorina ted 

CWM Profile Number 

-:..... CWM Profile Number 

contents ment are 
proper shipping name and are classified. packed. marked. and labeled. and are in all respects in proper condition for transport by highway 
according to applicable international and national government regulations. 

If I am a large quantity generator. I certify that I have a program in place to reduce the volume and toxicity of waste !]enerated to the degree I have determined to be 
economically practicable and that I have selected the practocable method of treatment. storage. or disposal currently available to me whoch minimozes the present and 
future threat to human health and the environment; OR, if lam a smallquantitygenemtor,l have made a good faith efforr to my wast~ generation and select 
the best ilal>le to me and I can 
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DUKE-POWER 
610.TODDVILLE RD 
CHARLOTTE, NC 28242 
Attn: M LUTHER HALL 

' . 

ACKNOWLEDGEMENT OF RECEIPT OF WASTE SHIPMENT 

Generator's name .... : DUKE POWER 
Generator's US EPA ID: NCD981861438 

I 

Enclosed is/are your Generator Number Two cbpy/copies for 
Alabama manifest number(s): CWMA- 585552. 

This copy is to acknowledge that Chemical Waste Management, 
Inc., of Emelle, Alabama has received your shipment. As a 
requirement of 40 CFR 264.12 (b), this letter ~lso serves to 
inform you that this facility has the proper permits and 
will accept your shipment upon completion of waste analysis 
procedures specified in the facility's Waste Analysis Plan 
and as determined in the approved waste profile submitted 
for this/these waste(s). 

As of July 11, i988, Chemical Waste Management, Inc, Emelle, 
Alabama, (ALD000622464), is operating under a RCRA permit 
issued by US E.P.A., Region IV and also interim status from 
the Alabama Department of Environmental Mana~ement, (ADEM). 

If you have any questions regarding manifests, please call 
(205) 652-9721 and ask for "Recordkeeping & Reporting''.· For 
questions regarding Waste Approval, Profiles, or Lab Samples, 
ask for "Customer Service". If you are interested in arrang
ing an audit or site tour, please ask for the "Customer 
Service Representative·." 

Sh~~ 

.Date: 03/06/91 
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CWM Profile Number 

CWM Profile Number 

EMERGENCY PHONE ARTER BUSINESS HOURS: 704-373-8307 

Work Order #: Purchase Order#: 
I hereby declare that the contents of thiS cons1gnmen are and accurately above 

proper shipping name and are classified, packed, marked. and labeled. and are in all respects in proper cond1t1on for transport by highway 
according to applicable international and national government regulations. 

If l.am a large quantity generator, 1 cert1fy that I hava a program'" place to reduce the volume and tox1city of waste generated to the degree I have determined to be 
economically practicable and that I have selected the practicable method of treatment. storage. or d1sposal currently available to me wh1ch m1nom•les the present and 
future threat to human health and the env~ronment. OR. if I am a small quantity generator ,I have made a good fa1th eflort to mm1m1le my waste generation and select 

1 9.Discrepancy Indication Space 
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.Jrth Carolina 
Department of Natural Resources and Community Development 

Division of Environmental Management 
p~o. Box 27687 - Raleigh, N.c.· 27611 

~LL ABANDONMENT I RECORD 

:oNTRACTOR llc fa /I B~x~ iha= s L"hc REG. NO .. 30 : ·1· WELL LOCATION: (Show a sketch 

Nearest Town : -~.-C..,~.')h:-....tq::t.rc:..LJ.h~,-/i~n~r_~/Y:'..L..!.., ~C.---'-----. ~ou~-~Y 
7
)/ec lric:;-z 64 vj 

of the.location on back of form.) 
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?;dr/ J/i//c Jbad Quadrangle No. ;k /tfco 
....,("""R-o..L.a~d<;W, ..W...C..Lo...!.rrun-!...J.u;..!:;n=-~~-..... tu..y..s.,~s-'-u.;.....,....b-=d:-:i,_v-~-=-· s__,_i_o_n-,--=L=-o--:-t~N:-o-.')- ' 

mmER: Dcl(c 4m::v Cn-zocn!l 
. /_ 

ADDRESS: k lo 7od.,-l;,..; I~· 1-b~d · f.ll-r.ctf 1-6: 
WELL DIAGH.AH: Dra\v a detailed 
sketch of the well showing total 

M( ~l'f 'depth, depth and diameter of 
TOPOGRAPHY:draw,slope,hilltop,valley~ screens remaining in the well, 

lJ~c:sh'c.. ka gra:rel interval, intervals of 
USE OF WELL: ( !;~ wc·lcc DATE_: X L,.1 ; cas ~ng perforations, and depths 

TOTAL DEPTH: ,//0 &cf: 
-~. and types of fill materials used. 

DIAMETER:~t~·----

CASING REMOVED: 
feet 

SEALING MATERIAL: 
· Neat cement 

bags of cement-k_ 
gQ.ls. of water· 

\ 

diameter 

Sand cement 
bags of cement ·--yds. of sand 
gals. of water -

Other · 
Type of material #.S) i..k:.s 4r/ S7~c 
Amount , ·7D r;,c;, 

EXPLAIN HETHOD OF EMPLACEMENT OF HATERI.AL 

7 

0 ··-·· f 

I do hereby ~ertify that this well 
abandonw.ent record is true and exac~. 

I 
J) I 

/10 

____ :.£3( 

•= I • ~'~ .; -

. . ' 
2: .. :!.g1.:1 .. ~~ to '""' ,: "-

t!w ... -·-··\- ·-
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. ( 1rth Carolina 

Department of Natural ~esource~ and 
( 

'EI ABANDONMENT 
RECORD. 

Division of Environmental 
p;o. Box 27687 - ~aleigh, 

Community D~velopment 
Management 
N.C. -27611 

:oiRAcToR flee~!/ &olbcrs Lc. REG. NO. '3Q 
.. _WELL LOCATION: {Show a sketch of the location on back of form.) 

Nearest T~wn =-~,C_·.L-6J£.a.ur::.....kw,o~i.t.-.L;-k~-------~ou·~·~y !Jec ~ry bvtj 

~Todct~~o..c....':....:.../lc.::::..c. -'ld?c,...l.l-l!-_,.._----:--:::-:---:---:----· -=--:--=-:=--~·Quadr ang 1 e N ~ • .J;-2 .M~D 
I 
I {Road, Community, Subdivision, Lot No.) 

~"I OWNER: 

l • 

. / / 
ADDRESS: {e/Q J";Jdvt'/lc /)q;cf f:b&rl.: (): ),;( 

.;(8:2/.:.; 
TOPOGRAPHY:draw,slope,hilltop,valley~ 

NELL DIAGRAM: Dra\v a detailed 
sketch of the well showing total 
depth, depth and diameter of 
screens remaining in the well, 
gravel interval, intervals of 
casing perforations, and depths. 
and types of fill materials used. 
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USE OF WELL: f hrc ).,!.ilcc DATE~ J;l,..,.,.,..i·,H, -

/'""'.L.. ~ II 
TOTAL DEPTH:~/~5.=~~~·r~77 ____ DIAMETER:~~~---

CASING REMOVED: 
feet 

SEALING MATERIAL: 
· Neat cement 

bags of cement cg 
gfls. of .waterso 

'. ·, 

diameter 

Sand cement 
bags of cement -
yds. of sand 
gals. of water __ 

Other 
T.ype of material # 5? <.ac4cd s~e 
Amount -'~ '75jds . · .. 

EXPLAIN METHOD OF EMPLACEHENT OF K:;TERIAL 

I do hereby certify that this well 
abandonment record is true and exact . . -··o· /7 . /) ( ( \• . /// .··. 

· 't=.-. ..... ~naa 
Si.;na tl:ir~ or Ccnt:t.J.cto'r or ?.aen t I Du'te _..... __ /. 

i 
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! l( KI m1~·~ Co~ ~· 11/- l?oJ- r'.ro-t. I 
-· xno Map Resldent t It .. ~ \ \f't:::j Number Strname Ty Telephone I s t..t \ r. r: < - - .. ~ 

if tJj-- Well.s ~C\r)\~leJ · ~E;~ 6 \ggJ 
Ref. 32 

I 
.1 03314 5 Mr. Troy Green SU~ERt!INf\~H~·~Wt~ o 

Hugh Caldwell Rd 

'11603 112 Mr. Jim Helms He l ms Rd 392 - 8105 

;s 305 113 Ted Mau ch N y 24 1 I . K. Beatty s t 372 - 3295wk 

~ 5 708 114 Ter esa Evans N y 65 1 0 Hoover cr 529-3300 

;5W711 115 Linda Reams N y 6416 Hoover Cr 392 - 4961 

i l 918 116 Thomas Lineberger N y 1301 Valleyda l e Rd 3362914 WK 

11 322 117 Andy Cheek N y 7129 Mack St 392-2017 
)920100 118 Don Schueller N y 6109 Paw Creek Rd 394 - 5827 

551 108 119 Bess Thompson N y 2807 Wildlife RD 394-0210 

11 706 120 R.O. Price D y 221 Fie lding Rd 399 - 3288 
101229 121 Ho lly Bottenfield N y 7100 Mt. Holly Rd 394 - 7173 

'51202 122 Ro swell Ramsuer N y 6512 Sullins Rd 399 -1105 
b 130 123 Vernette Price N y 708 Rhyne Rd 357-1147 
' 1 610 124 Pam Scott N y 1001 Tom Sadler Rd 392 - 1703 
105421 125 Lucille Fisher N y 2310 Tom Sadler Rd 392 - 5838 

11 612 126 C.J. Mingus D y 2128 Tom Sadler Rd 392-3507 
9 105 127 Harry Gosey D y 5956 Elmwood Cr 399-0127 
101215 128 Earl Strikeleather D y 714 Mack St 399 - 5521 

31304 129 Charles Moore N 10039 Mt Holly Rd 543 - 5878 
1 315 130 Robert Ferrell N y 131 Hugh Caldwell Rd 
1 4811 131 Jimmie Auten D y 2105 Tom Sadler Rd 392 - 2609 

r7r 04 132 Elizabeth Gray N y 6312 Freedom Dr 399 - 3414 
133 Gene Locklair N 1840 Stoney Ridge Dr 

~ 1 223 134 Tabitha Brunk D y 124 Morningside Dr 393 - 2190 
101101 135 Bob Jeffery D y 6932 Mt Ho l ly Rd 596-0035 

551 114 136 Anna Sherril D y 527 Carole Ln 393-2799 
55 12 8 137 Ruby Shever N y 213 Ventner Ct 393-5117 
3105610 138 Minnie Brigman D y 1722 Marita Dr 

311217 139 Marie Holder N y 200 Morningside Rd 398-0121 
31 308 140 J . N. Richardson N 275 En wood Dr 399 - 0305 
55u 106 142 James White D y 100 Lee Dr 392-3805 

143· Mr. Tom Volpe N 10147 Litt lefield Dr 

51 212 144 Debbie Gaddy D y 8827 Mt. Holly Rd 398 - 2920 
1 709 145 Nancy Abernathy D y 634 Gum Branch Rd 392 - 5707 
512205 146 Rhonda Davis D y 1101 Walden Rd 398-3122 

51 422 147 Thelma Gardner N y 821 Oak St 392 - 4141 
1 419 1 4 8 Ann Smith N y 1829 Marita Dr 338-9999 
50630 8 149 Mrs. William Powers N y 121 Hansard Dr 393 - 2030 

11617 150 Sheila Hard D y 1830 Gum Branch Rd 398-0188 
151 Winfred Nance 1208 Toddville Rd 399-9049 

1- 5 3110 152 Joy Sons N y 239 Lee St 394-0322 

91102 153 Jeanet te Helton N y 6518 Elmwood Cr 392-4341 
J 306 154 Mike King N y 10209 Mt. Holly Rd 391 - 0670 
1 106 155 Joe Evans D y 131 Valleydale Rd 392-0097 
105420 156 Libby Stogner D y 1840 Mar i t a Dr 392-4211 

1 1 908 157 George Spinks N y 151 Birchwood Dr 193-3881 
9 201 158 Sandy Setzer N 5232 Pinebrook Dr 399-0365 
914518 159 Ms. Booker y 5624 Paw Creek Rd 394-7 4 91 

51113 160 Dabra Lawing N y 216 Ventner Ct 393-5117 
9 209 161 James Summerville N 6006 Tuckaseege e Rd 399- 5 8 62 
1 713 162 Judy Holder N 600 Lovvorn Dr 399-2024 

7 v 203 163 Laura Wingate N 721 Wingate Dr 398-2312 

/ /·/ 
/ 
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1
709512 

16318 
7407 

1
5721105 

13 1 3322 
13 4505 

1

5 12 01 

~
105407 

I 1 4816 
1104 

3107803 

b l 8506 b 6703 
3 6705 
1514103 

51 6201 

\

e 711210 
~ -12311 
5- 6210 

15712209 

f51 1216 b 7707 
3! 6108 
5312216 
53t 102 

3101109 

I 

I 
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Map Resident 

318 Chiscelde Osborne 
319 Ida Murphy 
320 Bertha Green 
321 Raymond Reitzel 
322 Andrea Hilley 
323 Sarah Cox 
324 Ralph Cox 
325 Ruth Beatty 
326 Robert Broome 
327 Kelly Longshore 
328 Ms. s. Coleman 
329 Jack Hagler 
330 Mrs. James Cathy 
331 Billie D. Staton 
332 Barbara Tomlinson 
333 Marvin Taylor 
334 J. Christopher 
335 Susan Eaker 
336 Ralph Long 
337 George Pickett 
338 Stephen Clewis 
339 Sherree Huit 
340 Margie Hunter 
341 Jack Parsons 
342 Terri Hines 
343 C.K. Attaway 
344 Michaele Barlowe 
345 Nina Chapman 
346 Francis King 
347 Sandra Gouge 
348 Sarah Barbee 
349 Edna H Derrick 
350' Helen Sigmon 
351 Dan Seagel 
352 Genezy Ramsey 
353 Wayne Ramsey 
354 Gladys Camp 
355 Nancy Mowery 
357 Nancy Bell 
358 Virginia Oats 
359 Jarvis Midgett 
360 Litha Porter 
361 C.M. Yandle 
362 Giles Foxx 
363 Ms. Rothwell 
364 Ms Rothwell 
365 Mr Woodard 
366 James Blackwood 
367 Mr. Stack 
368 Mr Clyde Perkins 
369 C.M. Yandle 
370 Winfred Nance 

R L Number Strname Ty Telephone 

N 6600 
D 6177 
N 1820 
N 207 
c y 7304 
D 839 
D 114 
N Y 9301 
D Y 1632 
D 9228 
N Y 115 
N Y 133 
N Y 155 
D Y 1034 
D Y 1016 
N Y 614 
N 120 
D Y 8813 
N Y 423 
D 6012 
D 132 
D 6235 

424 
D 305 
N Y 1433 
N Y 4621 
N Y 4700 
N Y 700 
N Y 213 
N Y 839 
N Y 6301 
D 810 
N Y 7217 
D 5948 

5723 
5723 

N 2119 
N 2743 
D 7138 
D 1136 
D 6237 

6740 
6300 

D 1400 
527 

D 5930 
D 1440 
D 1418 

109 
9207 
6300 
1208 

Elmwood Cr 399-3929 
Old Mount Holly Rd 392-9256 
Gum Branch Rd 392-4185 
Rockwood 
Old Mount Holly 
Tom Sadler 
Kinderway 
Moores Chapel 
Woodlea 
Mt. Holly 
Valleydale 
Coulwood 
Scotsmoor 
Gumbranch 
Gumbranch 
Carole 
Rhyne 
Mt. Holly 
Toddville 
Elmwood 
Hansard 
Pine 
West 
Fielding 
Gum Branch 
Charlie Hipps 
Charlie Hipps 
Wingate 
Valley Dale 
Lundy 
Macon 
Tom Sadler 
Mack 
Elmwood 
Paw Creek 
Paw Creek 
Mount Holly 
Daleview 
Mt Holly 
Gum Barnch 
Freedom 
Sullins 
Freedom 
Niagra 
Fielding 
Old Mt Holly 
Niagra 
Niagra 
Lee 
Elgin 
Freedom 
Toddville 

Dr 392-9868 
Rd 565-4514 
Rd 394-1952 
Av 399-1374 
Rd 399-7076 
Rd 399 - 6239 
Rd 394-2875 
Rd 
Dr 
Dr 
Rd 
Rd 
Ln 
Rd 
RD 
Rd 399 - 0663 
cr 
Dr 
St 393-2303 
Av 399-5498 
Rd 399-5736 
Rd 399-4378 
Rd 551-4596 
Rd 398-1991 
Rd 392-1075 
RD 392-2006 
Ln 391-0133 
st 596-1929 
Rd 399-5800 
St 394-3428 
cr 392-8294 
Rd 
Rd 
Rd 
Dr 
Rd 
Rd 
Dr 399 - 0263 
Rd 336-5295 
Dr 392-2691 
Cr 399-9055 
Rd 399-3119 
Rd 399-3119 
cr 
cr 382-6518 
Dr 394-4338 
Dr 853-8661 
Dr 392-2691 
Rd 399 - 9049 
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Map Resident 

423 Rose Almond 
424 George Pickett 
425 Donald Sides 
426 Charles Hewes 
427 Kathy Furr 
428 Cheryl Holt 
429 Elaine Randall 
430 Karen Guy 
431 George Alvis 
432 Carol Hall 
433 Wanda Mauch 
434 Fred Gillenwater 
435 Ernest Clewis 
436 Robert Kiker 
4 37 Phyllis Ashe 
438 Jay Almond 
439 Jim Mullis 

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

-.. 

R L Number Strname 

6447 Elmwood 
6012 Elmwood 
1201 Reg her 
320 King sway 
1118 Walden 
6501 Elmwood 
325 Brooklain 
6417 Elmwood 
8325 Mount Holly 
1410 Niagra 
241 I K Beatty 
335 Fielding 
1112 Reg her 
1118 Kiker 
1234 Kiker 
2001 Toddville 
1929 Toddville 

·- -1 

....... 

Ty Telephone 

cr 392-5957 
Cr 392-8294 
Av 391-6876 
Cr 399-7668 
Rd 391-9855 
Cr 399-0648 
Dr 
cr 392-5062 
Rd 398-2821 
Cr 393-0752 
St 355-2110 
Rd 399-0389 
Av 392-4472 
Cr 399-0334 
Cr 343-6041 
Rd 399-1388 
Rd 399-1388 
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Figure 8. Specific yield and spe
cific retention. Only a part of 
the water filling the pores of a 
rock will drain under the influ
ence of gravity. This part is re
ferred to as specific yield. 
Water retained in small open
ings and as a flm on the surface 
of the larger pores and open
ings is referred to as specific re
tention. 

WATER-BEARING ROCKS 

All of the types of rocks mentioned in the preceding 
discussion of geology and ground water are water bearing 
and serve as sources of ground water in one area or 
another. Each group is composed of several different 
kinds of rocks, each kind having different water-bearing 
characteristics. It is, therefore, useful to identify and 
discuss briefly the kinds of rocks that serve as important 
sources of water or as barriers to ground-water move- · 
ment. Table 3 lists the rocks of most importance to 
ground-water hydrology, either as sources of water 
(aquifers) or as layers that hamper the moveme:lt of 
water (confining beds). 

Rocks that are most important as sources of large 
amounts of ground water include (I) sand and gravel, (2) 
Iimesto~e and dolomite, (3) basalt, and (4) sandstone. 
The principal areas in which these rocks occur are shown 
on the map in figure 9. Other, relatively common rocks 
that serve as sources of small to moderate supplies are· 

. also listed in the table, but they are not shown on the map. 
Rocks that serve primarily as barriers to ground-water 
movement include clay and shale. 

Sand and gravel are the sources of most of the 
water pumped from wells in the United States. As shown· 
on figure 9, sand and gravel beds underlie much of the 
Atlantic and Gulf Coastal Plain, several large areas in the 
North-Central States, a large area east of the Rocky 

Mountains that extends from Texas to South Dakota, 
and numerous valleys in the west, including the Central 
Valley in California. At the scale of.the map, it is not 
possible to show the numerous glaciated valleys in the 
central and northern parts of the country that are also 
underlain by highly productive deposits of sand and 
gravel. However, these valleys are shown in figure 13. The 
importance of sand and gravel as a source of ground 
water is a result of both their widespread occurrence and 
their capacity to yield water to wells at large rates. 

Limestone and dolomites are the sources of some of 
the largest well and spring yields in the United States. Of 
the 65 or more first-magnitude springs in the United 
States-springs having a maximum discharge of more 
than 2.83 cubic meters per second (mlsec-1) (100 
ftlsec-1)-more than one-third are in limestone. Lime
stone and dolomite, collectively referred to as carbonate 
rocks, underlie large areas in the southeast and in the 
central part of the country, as seen in figure 9. Their yields 
are large because they are more soluble in water than are 
other common aquifer-forming rocks. Openings present 
in them at the time of deposition, and openings that form 
later, are enlarged by circulating water. One result of this 
is the formation of large and extensive cave systems (see 
figure 32). 

Basalt and other volcanic rocks are among the most 
productive water-bearing materials. Basalt is a dark
colored volcanic rock that may spread in sheets or flows 
to form extensive plains, as has occurred in southern 
Idaho and easternWashington and Oregon. The thick
ness of the flows ranges from a fraction of a meter to 
several tens of meters. Water-bearing openings in the 
basalt flows include lava tubes, shrinkage cracks, joints, 
and a fragmented and broken (brecciated) zone at the top 
of the flows. The interior of some flows is composed of 
basalt that cooled gradually, forming a dense rock in 
which most water-bearing openings are shrinkage cracks 
and joints. Hawaii is underlain by basalt laid down as a 
complex sequence of flows that formed dome-shaped 
masses around eruption centers. 

Sandstone is the consolidated equivalent of sand 
and differs from it primarily by the presence of cementing 
ma\erial deposited between the grains or crystalline 
growth of the grains themselves. Any of several minerals, 
including calcium carbonate, silica, and iron oxide, may 

· serve as "cement." Sandstone is most important as a 
source of ground water where the cementing minerals 
have been deposited only around the points of contact of 
the sand particles, resulting in the retention of apprecia
ble intergranular porosity. Some geologists refer to such 

. partially cemented rocks as semiconsolidated to differen
tiate them from other (consolidated) rocks in which all 
pores are filled with cementing minerals. Sandstone may 
be fractured along bedding planes and more or less per-

Water-Bearing Rocks 9 
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Table 3. Rocks of greatest importance in ground-water hydrology. 

Sedimentary rocks Igneous rocks 

Unconsolidated 
(pores) 

Consolidated 
(pores, fractures, and 
solution openings) 

Metamorphic 
rocks 

(fractures) 
Intrusive 

(fractures) 

Extrusive 
(pores, tubes, rubble 
zones, and fractures) 

t~GRAVEL 1 

~·SAND 

Silt 
cC/ayJ 

Conglomerate2 
~SANDSTONE 

Siltstone 
r:Shale 

Gneiss 
Quartzite-schist 
Schist 
Slate-schist 

Granite and other coarse
grained igneous rocks 

BASALT and other 
fine-grained igneous 
rocks 

Till 
CMar/ 
Coquina 

Tillite (rare) 
~LIMESTONE

DOLOMITE 
Marble 

~ •Capitalized names indicate rocks that are major sources of large ground-water supplies. 
ZLower-case names indicate rocks of relatively wide extent that are sources of small to moderate ground-water supplies. 
lltalic names indicate rocks that function primarily as confining beds. 

pendicular to the planes. Sandstone serves as an impor
tant source of ground water in a large area in the north~ 
central part of the country, in an area in northeastern 
Texas, in an area in west Texas (interbedded with lime
stone), and in a relatively narrow zone west of the Appa
lachian Mountains from Alabama to Pennsylvania. 

The fifth group of rocks shown on figure 9 includes 
several different igneous, metamorphic, and consoli
dated sedimentary rocks. Rocks in this group include 
granite, gneiss, schist, quartzite, slate, and interbedded 
shale and sandstone. It is possible, from a ground-water 
standpoint, to Jump together such a large and diverse 
group of rocks because they contain water primarily in 
openings developed along fractures and other .breaks. 
Because aiJ these rocks are relatively insoluble, there is no 
appreciable enlargement of the fractures by solution, as 
has occurred in the carbonate rocks. The sandstones 
interbedded with shale, especiaiJy in the central part of 
the country, may retain some intergranular porosity that 
makes them somewhat more productive than the other 
rocks in this group, but it is not feasible in the scope of 
this discussion to treat them separately from the re
mainder of the group. Because water is present in this 
group of rocks primarily along fractures, they are the 
least productive of the rocks covered in this discussion. 

Most of the rocks discussed in this section are 
irregularly overlain by, and interbedded with, clay and 
shale which serve as confining beds, or barriers to 
ground-water movement. Clay has a large porosity but, 
because ~ts pores are microscopic, the movement of water 
through it is extremely slow. Shale, like other consoli
dated rocks, is fractured; however, the fractures tend to 
be more closely spaced and, therefore, the openings along 
them are smaiJer than those in carbonate rocks and 
sandstones. 

10 Ground-Water Regions of the United Stales 

CLASS I FICA liON OF 
GROUND-WATER REGIONS 

To describe concisely ground-water conditions in 
the United States, it is necessary to divide the country 
into regions in which these conditions are generally sim
ilar. Because the presence and availability of ground 
water depend primarily on geologic conditions, ground
water regions also are areas inwhich the composition, 
arrangement, and structure of rock units are similar 
(Heath. 1982). 

Several divisions of the country into ground-water 
regions have been proposed, starting with Fuller's subdi
vision of the eastern part of the country in 1905. The two 
most successful and most useful subdivisions are those 
proposed by Meinzer in 1923 and by Thomas in 1952. 
Meinzer divided the country into 21 ground-water pro
vinces, primarily on the basis of the rock units that serve 
as the principal sources of ground water. These provinces 
are shown in figure 10. Thomas reduced Meinzer's 21 
provinces to 10 regions by combining provinces where 
differences in ground-water conditions are minor (fig. 
11). This resulted in a very useful regional classification 
which has been used many times since 1952 in national 
summaries of ground-water conditions. 

To divide the country into ground-water regions, it 
is necessary to develop a classification that identifies 
features of ground-water systems that affect the occur
rence and availability of ground water. The five features 
pertinent to such a classification are (I) the components 
oft he system and their arrangement, (2) the nature of the 
water-bearing openings of the dominent aquifer or aqui
fers with respect to whether they are of primary or secon
dary origin, (3) the mineral composition of the rock 
matrix of the dominant aquifers with respect to whether 
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HAWAII 

PUERTO RICO AND VIRGIN ISLANDS 

.:, - .,, 

EXPLANATION 

Sand and gravel 

Limestone and 
dolomite 

Basalt 

-D 
Sandstone 

Igneous, metamorphic. and. consolidated sedi
mentary rocks exclusive of sandstones and car
bonate rocks 

0 200 300 400 500 MILES 
I I I I 1

1 
I \ 'I I ,· 

0 200 400 600 800 KILOMETERS 

Figure 9. General occurrence of the principal typ~s of water-bearing rocks in the United States. 

it is soluble or insoluble, (4) the water storage and trans
mission characteristics of the dominant aquifer or aqui
fers, and (5} the nature and location of recharge and 
discharge areas. 

The first two of these features are primary criteria 
used in all delineations of ground-water regions. The 
remaining three are secondary criteria that are useful in 
subdividing what might otherwise be large and unwieldy 

regions into areas "that are more homogenous and, there
fore, more convenient for descriptive purposes. Each of 
the five features is listed in table4, together with explana
tory information. The fact that most of the features are 
more or less interrelated is readily apparent from the 
comments in the column headed "Significance of 
Feature." 

Classification of Ground-Water Regions 11 · 


