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

Division of Solid Waste Management
P.O. Box 27687 - Raleigh, North Carolina 27611-7687

James G. Martin, Governor William L. Meyer
William W. Cobey, Jr., Secretary . Director
September 29, 1992

Mr. Craig Benedikt

EPA NC CERCLA Project Officer
EPA Region IV Waste Division
345 Courtland Street, NE

Atlanta, Georgia 30365

RE: Phase II, Screening Site Investigation
Union Oil Company, S.E. Terminal
Greensboro, Guilford County, North Carolina
NCD 000 609 974

Dear Mr. Benedikt:

Enclosed herewith is the Phase II, Screening Site Investigation (SSI) by the North
Carolina Superfund Section for Union Oil Company, S.E. Terminal, (NCD 000 609 974).

The North Carolina Superfund Section is recommending that the site proceed to the
Expanded Site Investigation stage on a medium priority basis.

If you have any questions, please contact me at 919-733-2801.
Sincerely,

Fgr—

Env1ronmenta1 Engineer
Contracts Management Branch
NC Superfund Section

HZ\gj
Enclosure

cc: Dexter Matthews
file

An Equal Opportunity Affimative Action Employer
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EXECUTIVE SUMMARY

Union Oil Company, S.E. Terminal began operations in 1929. It was purchased by Gulf
Oil Company in 1980. In 1985 the facility was purchased by Standard QOil of Ohio. In 1990
British Petroleum Qil became the current owner. The site is a tank farm consisting of four tanks
with a combined capacity of 185,000 barrels inside one bermed area and seven tanks with a
combined capacity of 331,000 barrels in a second bermed area. The Union Oil Company,
S.E.Terminal entered the North Carolina RCRA system on August 14, 1980. Union Oil
Company was deleted as a treater, storer, and disposer under RCRA in 1982 and is currently
listed as a generator. The hazardous wastes currently generated are, American Petroleum
Institutes (API) slop oil solids, API separator sludge, and leaded tank bottoms.

The site lies within the Carolina Slate Belt of the Piedmont Physiographic Province,
which is characterized by gently rolling topography with moderately steep slopes along the
drainage ways. The slate belt consists of folded and fractured metamorphic bedrock, granite,
gabbro and diorite, overlain by residual material termed saprolite. The groundwater used by
some of the residents in the area is obtained from the saprolite/bedrock hydrologic system. The
rest of the people obtain their drinking water from surface water intakes located both upstream
and downstream from the site.

A Preliminary Assessment performed by the North Carolina Department of Environment,
Health, and Natural Resources, Superfund Section recommended the site proceed on a low
priority basis. Consequently, on June 13, 1992 the North Carolina Superfund Section along with
NUS Corporation conducted a Phase II Site Screening Investigation.

A total of twenty six (26) environmental samples were collected at the site. Results of
the sampling event indicate surface soils are contaminated with metals, soil borings are
contaminated with metals and volatile organic compounds, and the shallow groundwater is
contaminated with metals, volatile organic compounds, and base neutral extractable compounds.
No drinking water wells were tested, however, contamination of the drinking water is suspected.
No sampling of the surface water was performed, however, fisheries, surface water intakes and
a recreational area located downstream from the site are suspected of being contaminated.
Therefore, the North Carolina Superfund Section is recommending that the site proceed to the
Expanded Site Investigation stage on a medium priority basis.



Date: 29 September 1992

Prepared by: Harry Zinn
NC Superfund Section
NC Department of Environment, Health, and Natural Resources

Site: Union Oil Company, SE Terminal
6801 West Market Street
Greensboro, NC

EPAID No.:  NCD 000 609 974

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), and in accordance with a cooperative agreement under Section 104
of CERCLA between the US EPA and the NC Department of Environment, Health, and
Natural Resources, the NC Superfund Section conducted a Site Investigation (SI) of the
Union Oil Company, SE Terminal in Greensboro, Guilford County, NC. The purpose
of this investigation was to collect information concerning conditions at the site sufficient
to assess the threat posed to human health and the environment and to determine the need
for additional investigation under CERCLA or other authority, and, if appropriate,
support site evaluation using the Hazard Ranking System (HRS) for proposal to the
National Priorities List (NPL). The investigation included reviewing previous
information, sampling waste and environmental media to test preliminary assessment (PA)
hypotheses and to evaluate and document HRS factors, collecting additional non-sampling
information, and interviewing nearby residents. The actual sampling of the site was
conducted by NUS Corporation, a Field Investigation Team (FIT) contractor for the US
EPA, Region IV.



2.0 SITE DESCRIPTION AND REGULATORY HISTORY

2.1

2.2

24

2.5

LOCATION

Union Oil Company, S.E. Terminal is located at 6801 West Market Street in
Greensboro, North Carolina. The coordinants of the site are 36° 04’ 43.5"
latitude and 79° 55° 24.0" longitude.

SITE LAYOUT

Union Oil Company, S.E. Terminal is located on the western side of Greensboro.
The site is bordered on the north by Market Street and is surrounded on the other
three sides by other Bulk Petroleum Distribution Terminals. The site is
surrounded by a six foot fence topped with barbed wired. Access is via a guarded
gate (Ref. 3). The site has been used as a Bulk Petroleum Distribution Terminal
since 1929.

TOPOGRAPHY AND LAND USE

Union Oil Company is located west of Greensboro within the Carolina Slate Belt
of the Piedmont Physiographic Province, which is characterized by gently rolling
topography with moderately steep slopes along the drainage ways.

The site is located in a heavily industrialized area. It is surrounded on three sides
by other Bulk Petroleum Distribution Terminals and on the fourth side by a
railroad and a major road (Ref.3).

PERMIT AND REGULATORY HISTORY

Union Oil Company, S.E. Terminal first entered the North Carolina RCRA
program on August 14, 1980 (Ref. 7). The facility filed a Part A application for
a Hazardous Waste Permit on November 7, 1980 (Ref. 6). Union Oil Company
was deleted as a treater, storer, and disposer under RCRA on March 4, 1982
(Ref. 8). Union Oil Company was in full compliance with generator standards
during an inspection on March 23, 1982 (Ref. 9). On March 30, 1984 the
facility’s interim status was terminated (Ref. 10). The site was again found in
compliance during a generator inspection on October 11, 1987 (Ref. 11). The
facility is currently listed as a generator under RCRA (Ref. 7). The facility was
granted a National Pollutant Discharge Elimination System permit, which expired
June 30, 1981 (Ref. 6).

DESCRIPTION OF EARLIER INVESTIGATIONS
The Preliminary Assessment dated 1/22/85 recommended the site proceed to a

Phase I Screening Site Inspection (SSI) on a low priority basis. The Phase I SSI
recommended the site proceed to a Phase II SSI on 7/5/90.
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3.0

OPERATIONAL HISTORY AND WASTE CHARACTERISTICS

31

3.2

3.3

34

OWNERSHIP HISTORY

Union Oil Company, S.E. Terminal began operations in 1929. In 1980 the site
was purchased by Gulf Oil Company. Standard Oil of Ohio became the owner
in 1985 and sold the site to British Petroleum Oil in 1989. They are the present
owners of the facility (Ref. 3,4).

SITE USE HISTORY

Since its formation in 1929 the site has been used as a Bulk Petroleum
Distribution Terminal. The Union Oil Company receives oil from the Colonial
Pipelines and distributes it to trucks and tank cars (Ref. 5).

PROCESS AND WASTE DISPOSAL HISTORY

No records exist of the waste disposal practices prior to 1980. On-site disposal
of tank sludges and petroleum additives are suspected to have occurred from 1929
to 1980. -

Since 1980 no on-site waste disposal has occurred. The current waste generated
consist of; American Petroleum Institute (API) separator sludge, API separator
slop oil, and leaded tank bottoms.

REMEDIAL ACTIONS TO DATE

No known releases or remedial actions have occurred at the site to date.
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4.0

GROUNDWATER

4.1

4.2

GEOLOGIC AND HYDROGEOLOGIC SETTING

The site lies within the Carolina Slate Belt of the Piedmont Physiographic
Province, which is characterized by gently rolling topography with moderately
steep slopes along the drainage ways. The slate belt consists of folded and
fractured metamorphic bedrock, granite, gabbro and diorite, overlain by residual
material termed saprolite,

The groundwater used by some of the residents in the area is obtained from the
saprolite/bedrock hydrologic system. The rest of the people obtain their drinking
water from surface water intakes located both upstream and downstream from the
site. In the saprolite, groundwater occurs within intergranular pore spaces (Ref.
16,pg 4). In the bedrock, groundwater occurs within joints, fractures, and other
secondary openings (Ref. 12, plate 1). The frequency, size and interconnection
of both joints and fractures diminishes with depth (Ref. 16,pg 4). There are few
openings at depths greater than 400 feet (Ref. 15, pg 12). The saprolite has a
hydraulic conductivity of less than 1x107 cm/sec (Ref. 12). The depth to the
groundwater in the site area is about 15 feet below land surface (Ref. 15).

GROUNDWATER SUPPLY AND GROUNDWATER USERS

Groundwater from private wells and three community water well systems is the
only source of drinking water for 3017 residents within four miles of the site
(Ref. 33).

The total population using groundwater within 4 miles of the site is estimated as
follows:

Radius Population (cum.)
0-1/4 MILE 34

1%4-1%4 MILE 58

14-1 MILE 315

1-2 MILES 691

2-3 MILES 1738

3-4 MILES 3017

These numbers were obtained by (1) counting the houses not served by municipal
systems, (2) multiply the number of houses by 2.44 (the number of residents per
house for Guilford County in 1990), and, (3) adding the population served by
community water systems on wells (Ref. 33). The closest well is located at the
Airport Mobile Home Park, located across Market Street, approximately 200 feet,
and serves 17 residents (Ref. 3).



Figure. i Southeast Terminal Site Map




4.3

GROUNDWATER SAMPLING AND SAMPLING RESULTS

Nine (9) groundwater samples (MW02, MW03, MW04, MW05, MW(09, MW12,
MW13, MW17, MW18) were obtained by NUS personnel. The groundwater
samples were collected from some new and some existing monitoring wells as
shown on Figure 2. There are no records of the construction of the wells or the
depths. All the samples collected on the site were contained, preserved, and held
in accordance with the Standard Operating Procedures (SOP).

Upon completion of the sampling event, the NUS samples were divided and the
Organics were sent to Recra Environmental Inc., 8320 Guilford Rd. Building F,
Columbia, MD, 21046, and the Inorganics were sent to Skinner and Sherman,
300 Second Ave., Waltham, MA, 02254, The results listed in this report reflect
data validation.

MWO08

This sample was collected from a well located north of Tank 112 outside of the
berm, and upgradient of the areas of contamination. No VOC’s or BNA’s were
detected in any significant concentrations. Chromium (98ppb) was the only
inorganic compound detected in any concentration exceeding the U.S. EPA
Maximum Contaminant Level (MCL) which is 50ppb for chromium. Since no
other groundwater sample had any concentration of chromium near the MCL this
will be used as a clean background sample.

MW02

This sample was collected from a well located north of Tank 101 outside the
berm. No VOC’s or BNA’s were detected in any significant concentrations.
Calcium (1500ppb) was the only inorganic compound detected in any significant
concentration. ,

MWO03

This sample was collected from a well located south of Tank 107 on the outside-
portion of the berm. Benzene (28ppb) was the only VOC detected in a significant

concentration. No BNA’s were detected in any significant concentrations.

Calcium (720ppb) was the only inorganic compound detected in a significant

concentration.

MWwWO04

This sample was collected from a well located southwest of Tank 105 inside of
the berm. No VOC’s, BNA’s or inorganic compounds were detected in any
significant concentrations.

- MWO05

This sample was collected from a well located south of Tank 106 inside the berm.
No VOC’s or BNA’s were detected in any significant concentrations, however two
BNA TIC’s were detected. Calcium (980ppb) and sodium (6100ppb) were
detected in significant concentrations.

5



4.4

MW09

This sample was collected from a well located south of Tank 114 inside the berm.
No VOC'’s or BNA’s were detected in any significant concentrations, however one
BNA TIC was detected. Manganese (960ppb) and mercury (0.74ppb) were
detected in significant concentrations.

MW12

This sample was collected from a well located between the berms of the two tank
areas.  Acetone (68000ppb), benzene (17000ppb), toluene (32000ppb),
ethylbenzene (2600Jppb) and xylene,,,(12000ppb) were the VOC’s detected in
significant concentrations. Two TIC’s were also detected. Naphthalene (490ppb),
and 2-methylnaphthalene (150ppb) were the BNA’s detected in significant
concentrations. Seven BNA TIC’s were also detected. Calcium (400ppb) and
lead (140ppb) were the inorganic compounds detected in significant
concentrations.

MWI13

This sample was collected from a well located between the berms and north of
MWI12. No VOC’s, BNA’s or inorganic compounds were detected in any
significant concentrations.

MW17

This sample was collected from a well located south of Tank 107 outside the
berm. No VOC’s or BNA’s were detected in any significant concentrations.
Calcium (36000ppb) and sodium (7400ppb) were the inorganic compounds
detected in significant concentrations.

MW18

This sample was collected from a well located in the vicinity and just north of
MWI17. Benzene (40ppb), toluene (110ppb) and xylene,,,(28ppb) were the
VOC'’s detected in significant concentrations. No BNA’s were detected in any
significant concentrations. Calcium (23000ppb) and sodium (8600ppb) were the
inorganic compounds detected in significant concentrations.

SUMMARY OF GROUNDWATER PATHWAY CONCERN

The groundwater both inside and outside the bermed areas around the tanks have
been contaminated with acetone, benzene, toluene, xylenes,y, two VOC TIC’s,
naphthalene, 2-methylnaphthalene, several BNA TIC’s, and calcium, lead,
manganese, and sodium. The single detection of mercury is within concentration
levels normally found in soils in the Eastern United States or cannot be attributed
to the site. Groundwater contamination has occurred on-site. Several homes in
the area utilizing the saprolite/bedrock aquifer as their source of drinking water.
Drinking water contamination may have occurred. Therefore, the groundwater
pathway is a pathway of concern.
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SURFACE WATER
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5.2

53

5.4

SURFACE WATER PATHWAY

Based on the USGS 7.5 minute series topographic maps (Figure 1) and on-site
reconnaissance, the drainage pathway from the site has been identified. Surface
water drains 1,000 feet south-southwest into a pond. No observable surface
pathway connects this pond to a second pond approximately 200 feet southwest
of the first pond, however, some form of connection is suspected. The second
pond drains west into an unnamed tributary which flows 3.4 miles to the East
Fork Deep River. The East Fork Deep River flows 1.1 miles until it enters High
Point Lake. After traveling 2.3 miles through High Point Lake, it exits as Deep
River and flows as such for the remainder of the 15-mile migration pathway.

CLIMATE AND METEOROLOGY

In the area of Greensboro, the mean annual precipitation is 44 inches and the
mean annual evaporation is 40 inches resulting in a net annual precipitation of 4
inches (Ref. 17). The 2-year 24-hour rainfall in this area is approximately 3.75
inches (Ref. 18).

SURFACE WATER SUPPLIES AND SURFACE WATER USERS

The city of High Point obtains its water supply from an intake located on the
Deep River, just below the High Point Lake dam 6.8 miles downstream from the
site (Ref. 22). High Point services 32,500 connections (Ref. 32).

The Jamestown Water Department obtains its water from the Oakdale treatment
facility on the Deep River, approximately 3.3 miles below the High Point Lake
dam 10.1 miles downstream from the site. This system serves 1,000 residences
and 150 businesses (Ref. 23).

The majority of the people in the Greensboro area are served by the Greensboro
Water Department (GWD). The GWD obtains its water from Lake Townsend,
Lake Higgins, and Lake Brandt, all of which are located upstream of the site
(Ref. 26).

CRITICAL, SENSITIVE ENVIRONMENTS, AND FISHERIES

No wetlands, sensitive environments, or habitats for threatened or endangered
species occur along the surface water pathway or within target distances of the site
(Ref. 38). No wetlands occur within 15 miles downstream of the site (Ref. 37).

The unnamed tributary is not fished. East Fork Deep River and Deep River are

7



E N I I I I B S B EE B B B B BN BN B B e

5.6

lightly fished, and High Point Lake is heavily fished for striped bass, largemouth
bass, and crappie and is considered a major recreational area (Ref. 34).
The site is not located in any flood plain (Ref. 25).

SURFACE WATER SAMPLING AND SAMPLING RESULTS

No surface water samples were collected during the sampling event.
SUMMARY OF SURFACE WATER PATHWAY CONCERNS

The possibility of overland runoff and/or groundwater to surface water interface
leads to the suspicion of contaminated surface water and the contamination of

fisheries, surface water intakes and a major recreational area downstream of the
site. Therefore, the surface water pathway is a pathway of concern.
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6.0

SOIL EXPOSURE

6.1

6.2

6.3

6.4

6.5

ON-SITE POPULATION
There are currently three (3) full time employees working at the site (Ref. 28).
OFF-SITE POPULATION

The site is situated between the two high population areas of Greensboro and High
Point. The population within the 1/4, 1/2, 1, 2, 3, and 4 mile radius of the site
was obtained from the North Carolina Center for Geographic Information and
Analysis Utilizing the 1990 U.S. Census data.

Radius Population (cum.)
0-% Mile 36

14-1%4 Mile 226

14-1 Mile 1652

1-2 Miles 12,421
2-3 Miles 22,964
3-4 Miles 44,632

SCHOOLS AND DAY-CARE FACILITIES

No day-care facilities are near the site. The nearest school is located 1.5 miles
away (Ref. 3). The nearest residence is located across Market Street 200 feet
from the site in the Airport Mobil Home Park.

TERRESTRIAL SENSITIVE ENVIRONMENTS AND RESOURCES

No terrestrial sensitive environments or resource usage occurs within the area of
observed contamination (Ref. 38).

SOIL SAMPLING AND SAMPLING RESULTS

Eight (8) surface soil samples (SS01-SS08), one (1) sediment sample (SD01), and
eight (8) soil boring samples (SB01-SB08) were collected to characterize the site.
All the samples collected on the site were contained, preserved, and held in
accordance with the Standard Operating Procedures (SOP). The location of the
soil sample points is shown on Figure 3, except SSO8, SB08, and SD01. There
are no records of the locations that these samples were collected at.

Upon completion of the sampling event, the NUS samples were divided and the
Organics were sent to Recra Environmental Inc., 8320 Guilford Rd. Building F,
Columbia, MD, 21046, and the Inorganics were sent to Skinner and Sherman,
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300 Second Ave., Waltham, MA, 02254. The results listed in this report reflect
data validation.

SS01

This sample was taken from an area upgradient from areas of possible
contamination east of the warehouse. No Volatile Organic Compounds (VOC'’s),
Base Neutral Acid Extractables (BNA’s), or Inorganic Compounds were found in
any significant concentrations.

SBO1
This sample was collected from the same point as SS01. No VOC’s, BNA’s, or
Inorganic Compounds were detected in any significant concentrations.

SS02

This sample was collected from a point west of Tank 101 inside the berm. No
VOC’s or BNA’s were detected in any significant concentrations. Nickel (40ppm)
was the only inorganic compound found in a significant concentration.

SB02

This sample was collected from the same point as SS02. No VOC’s or BNA’s
were detected in any significant concentrations. Barium (32ppm), magnesium
(400ppm), and nickel (40ppm) were the only inorganic compounds found in
significant concentrations.

SS03

This sample was collected from a point southwest of Tank 103 inside the berm.
No VOC’s, BNA’s or Inorganic Compounds were detected in any significant
concentrations.

SBO3

This sample was collected from the same point as SS03. No VOC’s or BNA’s
were detected in any significant concentrations. Zinc (22ppm) was the only
inorganic compound found in a significant concentration.

S$S04

This sample was collected from a point southwest of Tank 105. No VOC’s or
BNA'’s were detected in any significant concentrations. Arsenic (3.1Jppm),
chromium (110ppm), lead (63ppm), nickel (15ppm) and zinc (46ppm) were the
only inorganic compounds found in significant concentrations. The pesticide
dieldrin (5.9ppb) was detected in a significant concentration.

SB04
This sample was collected from the same point as SS04. No VOC’s or BNA’s
were detected in any significant concentrations. Barium (33ppm), and calcium

10
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(580ppm) were the only inorganic compounds found in significant concentrations.

SS05 ‘

This sample was collected from a point west of Tank 107 inside the berm. No
VOC’s, BNA’s or Inorganic Compounds were detected in any significant
concentrations.

SBOS ‘

This sample was collected from the same point as SS05. Toluene (98ppb),
ethylbenzene (140ppb), and xylenes,,,;,(1500ppb) were the VOC’s detected in
significant concentrations. No BNA’s were detected in any significant
concentrations. Barium (56ppm), cobalt (16ppm), magnesium (490ppm) and
nickel (8.6ppm) were the inorganic compounds detected in significant
concentrations.

$S06 '

This sample was collected from a point east of Tank 102 inside the berm. No
VOC’s or BNA’s were detected in any significant concentrations. Beryllium
(1.2ppm), calcium (3400ppm), lead (500ppm), nickel (18ppm), potassium
(1800ppm), sodium (380ppm), and zinc (370ppm) were the inorganic compounds
detected in significant concentrations.

SB06

This sample was collected from the same point as SS06. No VOC’s or BNA’s
were detected in any significant concentrations. Barium (55ppm), cobalt (21ppm),
copper (110ppm), and magnesium (420ppm) were the inorganic compounds
detected in significant concentrations.

$S07

This sample was collected from a point southeast of Tank 106 inside the berm.
No VOC’s or BNA’s were detected in any significant concentrations. Lead
(230ppm), potassium (690ppm), and zinc (150ppm) were the inorganic ompounds
detected in significant concentrations.

SB07
This sample was collected from the same point as SS07. No VOC’s, BNA’s or
Inorganic Compounds were detected in any significant concentrations.

SUMMARY OF SOIL PATHWAY CONCERNS

Surface soils inside the bermed areas around the tanks have been contaminated
with lead, nickel, and zinc. The single detections of arsenic, beryllium, calcium,
chromium, sodium, and dieldrin are within concentration levels normally found
in soils in the Eastern United States or cannot be attributed to the site.

11



Soil borings inside the bermed areas around the tanks have been contaminated
with toluene, ethylbenzene, xylenes,,;, several BNA TIC’s and barium, calcium,
cobalt, copper, manganese, nickel, and zinc.

Because of the limited access to the site and the lack of day-care, school facilities,
or residences in the area the soil pathway is not the pathway of most concern.

12



7.0

AIR

7.1

7.2

7.3

7.4

SURROUNDING POPULATION AND NEAREST INDIVIDUAL

The site is situated between the two high population areas of Greensboro and High
Point. The population within the 1/4, 1/2, 1, 2, 3, and 4 mile radius of the site
was obtained from the North Carolina Center for Geographic Information and
Analysis Utilizing the 1990 U.S. Census data.

Radius Population (cum,)
0-% Mile 36

14-14 Mile 226

14-1 Mile 1652

1-2 Miles 12,421
2-3 Miles 22,964
3-4 Miles 44,632

The nearest residence is located across Market Street 200 feet from the site in the
Airport Mobil Home Park.

SENSITIVE ENVIRONMENTS

No sensitive environments located within the four (4) mile radius have been
contaminated.

AIR SAMPLING AND SAMPLING RESULTS

No air sampling was performed during the sampling event. At this time there are
no known unpermitted air releases from the site.

SUMMARY OF AIR PATHWAY CONCERNS

No releases of contaminants to the air are suspected, therefore, the air pathway
is not a pathway of concern.

13
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SUMMARY AND CONCLUSIONS

Based on the analytical results of the sampling event at Union Oil Company, S.E.
Terminal, the following areas have had environmental releases of hazardous
contaminants that may be associated with the site:

o The groundwater both inside and outside the bermed areas around the
tanks have been contaminated with acetone, benzene, toluene, xylenes,),
two VOC TIC’s, naphthalene, 2-methylnaphthalene, several BNA TIC’s,
and calcium, lead, manganese, and sodium.

o Surface soils inside the bermed areas around the tanks have been
contaminated with lead, nickel, and zinc.

° Soil borings inside the bermed areas around the tanks have been
contaminated with toluene, ethylbenzene, xylenes ), several BNA TIC’s
and barium, calcium, cobalt, copper, manganese, nickel, and zinc.

No air releases have been documented, therefore, the air pathway is not the
pathway of most concern. Groundwater contamination has occurred on-site and
with several homes in the area utilizing the saprolite/bedrock aquifer as their
source of drinking water, therefore, drinking water contamination may have
occurred. The possibility of overland runoff and/or groundwater to surface water
interface leads to the suspicion of contaminated surface water and the
contamination of fisheries, surface water intakes and a major recreational area
downstream of the site. Therefore, the groundwater and the surface water
pathways are the pathways of most concern. The North Carolina Superfund
Section recommends that Union Oil Company, S.E. Terminal proceed to the
Expanded Site Investigation (ESI) phase on a medium priority basis.

14
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e =11 GrRds @€ LOICEC 1OV €12 tyDe, 8., i2Characters/inch).

\ Reference & -

-~ T — -
. FORM 3. ENVIRONMENTAL PROTECTION AGENCY (‘ - o i 2

e *W. GENERAL INFORMATION e

7 Consolidated Permits Program e . 4t

GENERAL (Read the ""Genercl Instructions" before starting.) sl
LAB\L gzns \‘ X /l/ iCTIONS

1 sr} 1.D. NUMBE . en provided, affix

'\ \ \ \ \ ) iiexwi::ot::cutnfo;m-

. rrect, cross

kQI. QA\CQ-\IT{\‘Q;)E N sorrect data in the

O\

Vi FACILITY
. LOCATION

NONNNN

N

11, POLLUTANT CHARACTERISTICS Rl Ria Garhi h e o

INSTRUCTIONS: Compiete A through J to determine whether you need to su

questions, you must submit this form and the supplemental form listed in the parenthesis following the question, Mark X" in the box in the third colum
if the supplemental form is attached. If you answer *no” to each question, you need not submit any of these forme You may answer
is excluded from permit requirements; see Section C of the instructions. See also, Section D of the instructions for definitions of bold—faced temns.

ow, Also, if any of

nt fthe area to the

sts the information

k- op - e provide It in the
proper fill—~in? areafls] beiow. If the label is
complete and correct, you need not complete
ltems 1, U1, V, end VI lexcept VI-8 which
must be completed regardless). Complete sit "
ftems if no label has been provided. Refer 10
the instructions for detsiled item descrip- ;
tions and for the lega! suthorizations under
which this data is collected. I

/

that snoumns o

l

e s ol 3 At g N B Pl AT T bees s opl e
XA L A o T SR R S

cation forms to the EPA. If you answer “yes” to any

4

*no” if your activity

MAR
no

‘SPECIFIC QUESTIONS

ronm |
AvracHeD)

ves

MARK X'
~O

SPECIFIC QUESTIONS oy LT

A. It this facility s publicly owned trsatment works

B, Does or will this facility feither existing or proposed)

i H H include a8 concentrated animal feeding operstion or
{’,’:".;‘,"F',’M'Z’X;“ in a discharge to_m'n of the US.2 X aquatic animal production facility which results in 8 X
. . TN T - discharge to waters of the U.S.? (FORM 28) TR m
C. Is this a facility which currently resuits in discharges )‘ s | D. is this a proposed facility {other than those described
to waters of the U.S. other than those described in Q No in A or 8 sbove) which will result in a discharge to X
A or B above? (FORM 2C) 2 14 waters of the U.S.? (FORM 2D} r Y T
, . . . F. Do you or will you inject at this facility industrial or
E. E&’d%:‘:w:‘::; (f;gg% 3'{“" store, or .d"p“e of x YE s municipal éﬂlueynt below the lowermost stratum con- x
R . taining, within one quarter mile of the weil bore,
: : : TR - underground sources of drinking water? (FORM 4) TR =
. DO you or will you inject at this tacility any produced N . .
© wat:lr or other f,;uids évhich sre brough); to );hpe surface H. D.° you or will you I“i”‘. at this facility fluids for spe-
in connection with conventional oil or natural gas pro- - ¢ial processes such as mining of sulfur by the Frasch
duction, inject fluids used for enhanced recovery of X process, solution mining of minerals, in situ combus- X

oil or natural gss, or inject fluids for storage of liquid
hydrocarbons? {FORM 4)

tion of fossil fuel, or recovery of geothermal energy?
(FORM 4)

37 8 38

is. this taciiity 8 proposed stationary source which s
one of the 28 industrial categories listed in the in-
structions -and which will potentially emit 100 tons
per year of any air poliutant regulated under the
Clean Air Act and may sffect or be located in an
sttainment area? (FORM 5) -

‘I. NAME OF FACILITY
SKIP |

J. I3 this facility a proposed stationary sourcs which is

area

NOT one of the 28 industrial categories listed in the
instructions and which will potentially emit 250 tons
per year of any air poilutant regulated under the Clean
Air Act and may etfect or be located in an zttainment
(FORM 5)

16 < 2w

/. FACILITY CONTACT & 3203

a2t

Iy IR Y o XN T MR R ) o i e gy
T P DR

R I N e N P RS

A.NAME & TITLE (lost, first, & title) B. PHONE (area code & no.) J
T T T 1T T 1T T 5 I T 1T T 17T T T 1T T 1T T T T 1T 7T T T T T T—TT 'Y
Ross Jowrw T PLANT MANAGER 21 91129 2|32/ '
T - ‘. - > : A 4 ~+ ~ - - 48 | a8 - - > a8 a9 * - 1] £X] A : Li! —
FACILITY MAILING ADDRESS : o 7 B SR el i AU
: A.STREET OR P.O. BOX L
1] | SRR i T 5 U 1 11 LB i I T | i i [ SR Y 11 LR A L L
P o Box 11335
[T - - - - - - - - - -~ - as ¢ o—
. 8. CITY OR TOWN c.sTaTe| D. zIr cODE EE'
L R ] L3R N AL 1] L 1 1§ L O S O L L e ) ) 1 | 3R] 1 | ) 1
GREENS 80RO : NCli27 40 9 j—
0 - e e 1 AEEE— - - —733] hrtar yi——tr———iyy *
FACILITY LOCATION e et S e A P B e E o ke ) E L i S S e
A.STREET, ROUTE NO. OR OTHER SPECIFIC IDENTIFIER
’l LR} i | ) i T v H i 1 3 i i i ] i 1§ ’ L L { LR} R
fifor W marxer sTReET -
y - s
B. COUNTY NAME ¥ ' .
PR U0 1P 2 N BN O N S A S SO RN S S M w sy R ey oo ma e NPDES PFRAAT EXPiaaTiOn C-30-~¢) —
I’I LFORD !
e —— et 2 - 2 e "
C.CITY OR TOWN D.STATE| E.ZircoDE | F* CO.U}:TV COULE
‘r ¥ ] 1 T T 1 | B ) L R | T | R 1 + H 1 ) T L 1] i 4 R 13 i -
l'JR.E.EL“.S.BJO,RLO_-A Ncll272409 \ =
; = sy B rrewrrs | ccasesnces Y TR "
Form 3510-1 {6-80)




INTINUED FROM THE FRONT : CTY
/11, SIC CODES {<-digit, in order of priority) L%

.
~ —z’- *v. s IR T
i ﬂ'ﬁ‘.’r‘ T

A. FIRST 4 . 8. SECOND
T T T T, [ispecify) Lc) + T U Frepecify)
7 5.’ 7.1 ETROLE Usa Buex STaTioN 70, .,
s ]3¢ hd 39 13118 LI { ]
C.THIRD . D. FOURTH
= U T Afspecify) >£7-. T T T T(specify)
7 \ N
g | ts - 19
Vill. OPERATOR INFORMATION il s simme e r g Y YRR
A, NAME B. I the nama listed In
- | S S T S T S B A AR N N RN BN B R S S B N E SN S SO B RN S S S Sy St N SN S A S Y G L‘;,':.:;""A"“”h‘
SSDUTHEAST TEEMININ.S ' O vEs 0% NO
13 | 18 - E1] b
C. STATUS OF OPERATOR (Enter the appropriate letter into the answer box; if “Other", specify.}] D. PHONE (agrea code & no.)
T F = FEDERAL M =~ PUBLIC (orher than federal or state) (specify) < v tt R
S = STATE O = OTHER (specify) P PrivaATE = (979|229 2617
P = PRIVATE e - T W6 - 18] {18 ~ 37 [T ] |

E. STREET OR P.O, BOX

|_T11TIT_TIITrlTllTTFTTf]TrlTTll
B oX

1607

- S S S S S
F.CITY OR TOWN G.STATE H.ZIP CODE
l..E.. LELESRL NS L B D B L B DL ML B B B D S S SR B B ! L Is the tacility located on Indnan lands?
BCREENSBOQO NC1274¢ 9 ] YES Q{No
e L L L y B ) H 1 ) B 1 N 2 2 L . 1 1 b 1 52
1% [ ¢8 - 48 et 42 47 - "
X. EXISTING ENVIRONMENTAL PERMITS Sl Wt en e i e e St sy
A. NPD!S {Discharge: ro Surface Water) ©O. PSSO (Air Emissions from Propo:ed Sou ree )

clv ] N C r4r T 1 1 1 el v T 1 1 17151t cocrrr
g N G D 2 L 2 1 NI | 9 P I [ Gy ‘n i 1 | S [ 1 1

1% 8 807 30 181 48 17 [x) - 30

l | 8. UiC (Underxround ln;ecﬂon of Fluids) E. OTHER (specify)
cjTlt T ¢+ 1T T 1T T ¥ 1T 057017 c] *[ T v 1V 17T T « vV 1T & 9 7 {specif)’) . :
91y — e R S : :
fes [ refe7 { e - 30 [EIRL] ” 18 - 30
C. RCRA (Hazardous Wastes) E. OTHER (specify)

EEAN L S AL IR L L R S S R N S N N A T T T T T 1.1 1 1T U T T Jrspecify)

9 R | i " 'y —, 1 Ll A 4 i g P | [ 2 3 o i C I Y L

19 14197 te - 30 181 %4 7 18 - 30

Xi. MAP e 5 2 ) ; 5

Attach to this application a topographic map of the area extending to at least one mile beyond property bounderies, The map must show
the outline of the facility, the location of each of its existing and proposed intake and discharge structures, each of its hazardous waste
treatment, storage, or disposal facilities, and each well where it injects fluids underground Include all springs, rivers and other surface

water bodies in the map area. See instructions for precxse requ:rements

10,000 vate P
Bty ",s:.,'»":":?r “53_—

Xil. NATURE OF BUSINESS (provide a brief description

p&'o/srﬂ 1B8uTiony [ Edmtmne For PETAN.EUM IDAo'.buc.r;

SRR TSI Y VIR

XIi1. CERTIFICATION (see instructions) el diectdige el Srr el L ad CIERoat e SO Dyttt A AV B R

1 certify under penalty of law that | have personally examined and am familiar with the information submitted in this application and all
attachments and that, based on my 1nqu1ry of those persons immediately responsible for obtaining the information contained in the
application, | believe that the information is true, accurate and complete, | am aware that there are significant penalties for submitting

false information, including the possibility of fine and imprisonment.

A. NAME & OFFICIAL TITLE B
R E LV}OHLTS ”ﬁj lH 8. SIGNATURE
npp PQC’Q”'- N Nor-r_‘&';‘r\\ e

efte 34 55 o

C. DATE SIGNED

NOV 0 7 1980

cT T T T U7 I T TrTT

c|




i & cva!a«:rer:uncnl. FOMMT ME2T0ven waie - to,

§7, are soaced for elite T/2€, L&,
SNVIRONMENTAL PROTECTION AGENCY ’.0-, l EPA l D NUbiBER
~ HAZH@DOUS WASTE PERMIT APPLICATIO. 2
\"I Consolidated Permits Program ? N|ClT
CRA {This information s requ!red under Section 3005 of RCRA.) -
R OR OFFICIAL USE ONLY o Er Rt e e s '@}'mf;:—.w&-g, AR RN AR 2 s AT g5

.rrucmrxou DATERE%E(I’VED e COMMENTS

APPROVED yr., mo. ay}

55 | 18 [
AN

—-‘,.- D . v,.,

q.-;l.-'!~ T IETS

el s B Ay Yy e

Place an *X" in the appropriate box in A or B below (mark one bax only] to indicate whether this is the first appl:cauon vou are submxmng for your facuhty or
revised application, [f this is your first application and you already know your facility’s EPA 1.0. Number, or if this is a revised application, enter your facility’s

EPA [.D. Number in item | above.

A. FIRST APPLICATION (place an "“X"** below and provide the appropriate date)

1. EXISTING FACILITY (Su instructions for definition of “‘existing*’ facility. 2.NEW FACILITY (Complete item below.)
Tt Complete item below.) " FOR NEW FACILITIE
: E DATE
oavy | FOR EXISTING FACILITIES, PROVIDE THE DATE (yr., mo., & day) v, MO. OAY ;;:_?:,'o?'z&my) OPER

C MO,
OPERATION BEGAN OR THE DATE CONSTRUCTION COMMENCED A oR 15
8 2[9 ] lz DJO {use the boxes to the left) T &",'égf:;‘;‘o BEGI®

13 39 _ T8 178

B. R .VlS D APPLICATION (place an **X" below and complete Item I above)
[J1. FACILITY HAS INTERIM STATUS [[Jz. FACILITY HAS A RCRA PERMIT
12 N T2

13 _a I3 _1¢ 27 1

111. PROCESSES — CODES AND DESIGN CAPACITIES g3 utr g e S et e e O e R A e SERAE e S e b

R PNTHEON
A. PROCESS CODE — Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are provided for
entering codes. If more lines are needed, enter the codefs) in the space provided. If a process will be used that is not included in the list of codes below, ther
describe the process (including its design capacity) in the space provided on the form (/tem 11/-C).

B. PROCESS DESIGN CAPACITY — For each code entered in column A enter the capacity of the process.

1. AMOUNT — Enter the emount.
2. UNIT OF MEASURE — For each amount entered in column B(1), enter the code from the list of unit measure codes below that describes the unit of

measure used. Only the units of measure that are listed below should be used.

PRO- APPROPRIATE UNITS OF . . PRO- APPROPRIATE UNITS OF
: CESS MEASURE FOR PROCESS . CESS MEASURE FOR PROCESS
. PROCESS CQDE DESIGN CAPACITY _PROQCESS CODE DESIGN CAPACITY
1
Storage: - ) "~ Treatment: , ‘
CONTAINER (barrel, drum, efc.) S01 GALLONS OR LITERS TANK TO03 GALLONSPER DAY OR
TANK S02 GALLONS OR LITERS . LITERS PER DAY
WASTE PILE S03 CUBIC YARDS OR SURFACE IMPOUNDMENT T02 GALLONS PER DAY OR
CUBIC METERS LITERS PER DAY
SURFACE IMPOUNDMENT S04 GALLONS OR LITERS INCINERATOR TOS TONS PER HOUR OR
. . METRIC TONS PER HOUR:
Disposal: . GALLONS PER HOUR OR
INJECTION WELL D7? GALLONS OR LITERS LITERS PER HOUR
LANDFiILL D80 . ACRE-FEET (the volume that OTHER (Use for physical chemu:cr' 'ro4""r.m.x.o~s PER DAY OR
would cover one acre to a thermal or biologica treafment - i —,LITERS PER DAY
depth of one foot) OR processes not occurring in tanks, ~
HECTARE-METER surface impoundments or incinew ke |
LAND APPLICATION D81 ACRES OR HECTARES ators, Describe the processes in - - e 2 D
OCEAN DISPOSAL - D82 GALLONS PER DAY OR the space provided; Item-!ILC.) - 13
. LITERS PER DAY LN =T o
SURFACE IMPOUNDMENT D83 GALLONS OR LITERS —_ = A S
TN L e
UNIT OF UNITOF = == 2 No UNIT O:
MEASURE MEASURE: o = MEASUF
UNIT OF MEASURE CODE UNIT OF MEASURE CODE_~. UNIT OF MEA'SURE ~1 CODE
GALLONS, , .. LITERSPERDAY ., . 00 o s ~.] ACRE-FEET(.... [P

- HECTARE-METER. ... .. . .
ACRES. . N .. ivnnanens

HECTARES . . ...

TONSPERHOUR , .. ...

LITERS ... .. ::
METRIC TONS PER HOUR. .,

CUBIC YARDS. .

NDwm>

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

« a0 .

“ e 0
“ s e
“ e s

“ s e e

CUBIC METERS GALLONS PER HOUR . . .

GALLONS PER DAY LITERSPERHOUR. ... .
EXAMPLE FOR COMPLETING lTEM lll {shown in line numbers X-1 and X-2 below): A facahty has two storage tanks, one tank can hold 200 gallons and the
other can hold 400 gallons, The facility also has an incinerator that can burn up to 20 gallons per hour.

co<ra
IMto<

D Y

s s e s

d——oue LTIAN AN AN NN AN NN AN

1
1
el A.pro.l___ B: PROCESS DESIGN CAPACITY | e|a.pro.l___B:- PROCESS DESIGN CAPACITY |
Ul cess ' FOR u FOR
@ 2. UNIT orpiciaL], af SESS S mea-| OFFICI
£2\irom i S ofsten ee M us) SobE, t. amouns
spect Y
it Kl I fenter | ONLY 12D | e
16 - 10 119 - 7 _ll_‘ » - k1 4 14 - 18 19 - a7 .L._ 29 -
X-1810|2 600 G 5
x371|0 20 E 6
1|Slo| 0 To 3 200 G 7
2(Siol2 &6 To 2,000 G 8
3 [Tolt ® TO 2,000 G 9
4 10
LA A1) - 22 2] 29 - 32 6 - 1a]» > 77 EB 7. -

EPA Form 3510-3 (6-80) PAGE |1 OF 5 _ CONTINUE ON REVE



‘Sontinued from the front,

-y 2O A Y g

[11. PROCESSES (continued) g T RS SN AN RS S 8

=.SPACE FOR ADDITIONAL PROCESS CODES OR FOR DESCRIBING o'rnzn PROCESSES (code “T04").
INCLUDE DESIGN CAPACITY,

o S0 ok ' RILW
r SR IOE £ 7= St S R
FOR EACH PROCESS ENTERED H!n:

DESIGH [‘Aln-cITY

2 - APT  SEPERATeKS : 2,080 64..4_o~s/l>ﬂy EAcH

2~ APT SEFfR4aTOL SLeP o
TA uks i, o0 G Ao 08 EACH

PRUsm  STORAGE OF LEADES TAnA 3ILudGCE Z, 800 GALLOAS

nter the tur—dngn number rom 40 ( FR Subpa D for each llsted hazardous wa ou wm hanul l you
" handle hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four—dngxt number(s) from 40 CFR, Subpart C that descnbes the charactens-
tics and/or the toxic contaminants of those hazardous wastes.

. ESTIMATED ANNUAL QUANTITY — For each listed waste entered In column A estimate the quantity of that waste that will be handled on an annual

basis. For each characteristic or toxic contaminant entered in column A estimata the total annual quanmy of all the non—listed waste(s) that will be handled
which possess that characteristic or contaminant.

. UNIT OF MEASURE —~ For each quantity entered in c-olumn B enter the unit of measure code. Units of measure which must be used and the approprlate
codes are: . -

POUNDS. . c s eevnessesosansoss ceaeelP KILOGRAMS . , .t csccesonsnnssassecane K.
TONS. ¢ ¢, ot tseverssnasossassasasseT METRICTONS..........-...........M

if facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure taking into
l account the appropriate density or specific gravity of the waste.

l See  prracH mMENT FO4  OPERATIon PrAd

PROCESSES.

1. PROCESS CODES:
For listed hazardous waste: For each listed hazardous waste entered in column A select the codefs/) from the list of process codes contained in {tem 111
to indicate how the waste will be stored, treated, and/or disposed of at the facility.
For non—listed hazsrdous wastes: For each charactenstnc or toxic contaminant entered in column A, select the codefs) from the list of process codes
contained in ltem 111 to indicate all the processes that will be used to store, treat, and/or dispose of all the non—listed hazardous wastes that possess
that characteristic or toxic contaminant,
Note: Four spaces are provided for entering process codes. If more are needed: {1) Enter the first three as described above; (2) Enter “000” in the

l extreme right box of {tem 1V-D(1); and (3) Enter in the space provided on page 4, the line number and the additional codefs/.

2. PROCESS DESCRIPTION: If a code is not listed for a process that will be used, describe the process in the space provided on the form,

JTE: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER — Hazardous wastes that can be described by
ore than one EPA Hazardous Waste Number shall be described on the form as follows:
1. Select one of the EPA Hazardous Waste Numbers and enter it in column A, On the same line complete columns B,C, and D by estimating the total annual
quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the waste.
2. In column A of the next line enter the other EPA Hazardous Waste Number that can be used to describe the waste. In column D(2) on that line enter
included with above” and make no other entries on that line,
3. Repeat step 2 for each other EPA Hazardous Waste Number that can be used to describe the hazardous waste,

"AMPLE FOR COMPLETING ITEM IV (shown in line numbers X-1, X-2, X-3, and X-4 below) — A facility will treat and dispose of an estimated 900 pounds
- year of chrome shavings from leather.tanning and finishing operation. In addition, the facility will treat and dispose of three non—listed wastes. Two wastes
corrosive only and there will be an estimated 200 pounds per year of each waste. The other waste is corrosive and ignitable and there will be an estimated

J pounds per year of that waste, Treatment will be in an incinerator and disposal will be in a landfill.
I A.EPA i C.UNIT D. PROCESSES
) \:jl‘\‘sz'l{‘ERNDc.) B ESTIMATED ANNUAL O:Uh:‘ik 1. PROCESS CODES 2. PROCESS DESCRIPTION
g {enter code) QUANTITY OF; WASTE . L‘:J:}' : (enter) (if a code is not entered in D(1)}
; T 1 T T T—1
l1K054 900/_ Pl ITO3D&O
’ LI 1B T V. [ T 1
|2D002 400 Pl ITO03D8O
T T T T T
31|Dj0jo |1 100 Pl ITO3D&O
LK T A Y I A -
I 41D{0{0{2 included with above LL

. Form 3510-3 (6-80)

. [ —



ou have more than 25 wastes to list

Form Approved OMB No. 158-S80004

om p3e 2. 5
: ooy DIis Pge e before comp/em-O
~0

EPA Form 3510-3 (6-80)

CONTINUE ON REVER!

NUMBER (enter from page 1) N\ FOR OFFICIAL USE ONLY \\
grA 1.0 TA S K3
00609974- W DUP 2] DUP
13{ 14 112 - 13 14§99 §2) 16
DESCRJPT]ON OF HAZARDOUS WASTES (conrmueg} ¢ ; 2
EPA C.UNIT D. PROCESSES
g y \v:szTAERNDo QLEJiLl'lM#zEODFAVr:sgrAE‘L O;-JREEA- 1. PROCESS CODES 2. PROCESS DESCRIPTION
:g (enter code) f:?dt:)r (enter) (if a code is not entered in D(1))
- 27 - 11 37 < ‘n EENICHNE TN TS ) n ol SeP ©he Flrom APIT SELFAATEL
1 (Kl|g|4l9] © 7o 2000 Gl |[Soz2|To 1 |
T—1 1 T 1 =T [“FZmPoRAAY ORUM STO0RAGE O .
2 |klo|s|/]| o 7o 1060 G| |[S01|Soz APT TEFERATIL SLUDGE |
T T T—7T T TEMPERARY DAuvm STeRKAGE
3 |K|p|5j2| & To 200 | |Se! 65 LEADED TaAwk QeTToms
T T B T 7
4 |.
T 1 L T T T
5
L 1 {1 T T
6
Vo T 1 | 7 1 T ¥
7
T 1 T T T 1 T T
8
) LI T 1 T T T 1
9
T 1 T 7 T T T
10
UL T T 7 T 1
11
LI T 1 T 1 T 1
12
LI T 1 T T 1
13
T 1 L T T 1
14
T T 1 LI T 1
15
‘ LI L T 1 LB
T 1 T[T T L
17 .
1 T 1 k] i L] 1] ¥
18 |.
UL LI L | Vol
19
T 1 T 1 L | T 1
20
L LR LR T 1
21
LI LI T 1 T 1
22
L LI T T T
23
T 1 LI | L L] T 1
24
LI | 9L R T 1
25
26 L) T T 7 T 1 ——
k3] - 2627 - 39 T 3y = 29 ] 27 = 29 {127 .- 29 1y = 29 -.‘J



Continued from the front.

IV. DESCRIPTION OF HAZARDOUS WAsrsdc.:inued) RS TER A EERET e

E. USE THIS SPACE TO LIST ADDITIONAL PROCESS CODES FROM ITEM D(1) ON PAGE

EPA I.D. NO, (enter from poge 1)

“NCTO<90699474 6

v FACILITY DRAWING % i P NS L R e

! All existing facilities must include in the space prov:ded on page 5 a scale drawing of thc 1acnhty {see instructions for more detail).

1 VI. PHOTOGRAPHS B b ain e 40 S e e S S s e A U S S5 Dbl S g s R i T e e

« All existing facilities must include photogra phs (aenal or ground—/evel) that clearly delineate all exustmg structures exnstmg storage,
treatment and disposal areas; and sites of future storage, treatment or d:sposal areas (see /nstruct/ons for more detalll

_ VIL. FACILITY GEOGRAPHIC LOCATION o ritaeat, TR G REERY AR

LATITUDE (degrees, minutes, & uconds)

3|51]71¢]13|7 |V i2|ol|51511513

3 44 0 & & = 7} 72 - 7 78 26 7 = 7

VIII. FACILITY OWNER =5

DA If the facility owner is also the facnllty operator as llsted in Section VIl on Form 1, “’General Information’’, place an *'X"* in the box to the left and
skip to Section | X below.

'n

7

LONGITUDE (dezrees. minutes, & seconds)

B. If the facility owner is not the facility operator as listed in Section VIl on Form 1, complete the following items:
N

. 1. NAME OF FACiLlTY'S LEGAL OWNER 2. PHONE NO. (area code & no.)
El Guer O Cotrsansions. Tlo 13|51 He |+ ols
e 3.STREET OR P.O. BOX . ) - 4, CITY OR TOWN ,5’. s:. — "G..ZI:COD"E - *
Fl Po. Box uz2e7 Gl RicHmond . [VA 2|3[z{3|0
1l)(l‘OWNER CERTIFICATION ; rilnt , 3 ol 2 4 " CEFE, ", ; o '-' W

| certify under penalty of law that | have personally examined and am familiar with the information submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the
submitted information is true, accurate, and complete. | am aware that there are significant penalties for submitting false information,

including the possibility of fine and imprisonment. ,
B. SIGNATURE C. DATE SIGNED
R. E. WOHLG EMUTH (g' W -
VICE PR 2 NOV. O 7 1380
X, OPERATOR CERTIFICATION o B A e A R o A e P N S A S R e RS
! certify under penalty of law that | have personally examined and am familiar with the information submitted in this and all attached
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, | believe that the

s_ubmitted information is true, aceurate, and complete. | am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment.

A. NAME (print or type)

A. NAME (print or type) B.SIGNATURE C. DATE SIGNED

(~

e
EPA Form 3510-3 (5‘80, PAGE 4 OF 5 . CONTINUE ON PAGE S




OPERATION PLAN

The problems with this facility that are covercd by RCRA are the disposal of
leaded tank sludge, the disposal of API separator sludge, the disposal of
chemical additive residue inside steel drums, the temporary storage of leaded
tank sludge and/or API Scparator sludge in steel drums, and the temporary

_ storage of steel drums that have chemical additive residue inside them.

Leaded Tank Sludge - Duc to the release of a recent EPA Regulation Information
Memorandum (RIM) the storage tanks are not considered to be storagze facilities
for leaded tank sludge. .In the event a tank is removed from service and re-
quires the removal of lcaded tank sludge, the leaded tank sludge will be:

A. 1f hazardous carrier services arc availablec and an approved disposal
site is available, the leaded tank sludge will be shipped to the dis-~
posal.site in accordanceAwith RCRA provisions. : -

B. If either hazardous carrier services or an approved disposal site is
not available, the lecaded tank sludge will be placed in stecel drums
for temporary storage until the requirements for off-site permanent
disposal can be fulfilled. These drums will be stored on the
"temporary storage'" area on-site and above ground. '

API Scparator Sludge - The sludge from the APl separator will be handled in

the same manner as the lecaded tank sludge.

" The recovered product from the API separator is temporarily stored in a 1,000

gallon underground tank. Because surface active agents are kept from the API
separator, there is never an emulsion of o0il and water f{ormed. This makes
the recovery of product from the API separator very easy. The recovered pro-
duct is blended into the next pipeline receipt of the appropriate product.

Temporary . Storage Sit

e - A temporary Storage site will be provided on-site

- For drums containing cither leaded tank sludge, AP1 separator sludge, and/or
drums with chemical residue. All drums will be stored above grade. Fvery‘
effort will be made to store them in a manner that will prevent deterioration

of the drums.
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1)

2)

3)

4)

5)°

6)

7)

8)

. RCRA Inspection Report

{Rgseié‘rié'sf |

Facility Information

Union 0i1 Company Southeast Terminal
6801 W. Market Street

. Greensboro, N.C. 27419

Facility Contact

J.H. Kimball, Jr., Terminal Foreman

Survey Participants

~J.H. Kimball, Jr., Terminal Foreman

Robert Sh1ff1et Gu11ford County Health Department
‘J.H. Deakins, D1str1ct Sanitarian

Date of Inspection

August 25, 1982
Applicéble Regulééions.
40 CFR, Part 262, Standards for Generators

Scope of Survey

RCRA Interim Status Inspection

Facility Description ' ‘ 4
Union 0i1 Company is a fuel storage and distribution depot. The facility
handles gasoline, fuel o0il and heating oil. This facility handles Union

and Gulf 011 products. Union 0il has 4 tanks with 185,000 barrel capacity

~and Gulf 011 has 7 tanks with 331,000 barrel capacity. The facility re-

ceives 01l from Colonial Pipeline and distributes to trucks and tank cars.
Hazardous waste from the operation is tank bottoms based on ignitability.
The bottoms are cleaned by a private contractor and handled by Troy L.
Griffin 0i1, Inc., RFD 2, Jefferson, GA, 30549, ID#GAD991275934. This
facility was in compliance with RCRA standards for generators on the date
of this inspection.

Site Deficiencies
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1. RESPONSIBLE PARTIES .
01 OWNER (7 anown) 02 STREET (Business, maing. resciential)
Gulf 0il Corp. P.0. Box 11287
03CiTY 04 STATE] 0S5 ZIP COOE 08 TELEPHONE NUMBER
Richmond VA ]23230 {804 254-0200
fo7 & . z s aS OL J=1-=00) |08 STREET (Susness, mesng. rescienne))
St:andard Oil Co. of Ohio i P.0O. Box 7117 :
09 CITY . 10STATE| 11 2P CODE 12 TELEPHONE NUMBER
- | Atlanta GA 30357 (404, 897-7825
13 TYPE OF OWNERSHIP (Chect one)
A.PRIVATE (] B. FEDERAL: S O C.STATE CD.COUNTY [JE. MUNICIPAL
D F.OTHER: __ S O G. UNKNOWN

. . .-.f.. -—‘_-.‘_-. - . { Reference 6
‘ POTENTIAL HAZARDOUS WASTE SITE C T LDk firiCATION
\‘"EPA PRELIMINARY ASSESSMENT e 0t 00974
PART 1 - SITE INFORMATION AND ASSESSMENT

Il. SITE NAME AND LOCATION -
01 SITE NAME (L epat. comman, or deecrpeve name of ate) B 02 STREET, AQUTE NO., OR SPECIFIC LOCATION IDENTIFIER |

Union 0il Co. Southeast Terminal ) P.0. Box 11007 (6801 West Market Street)
23 CITY 04 STATE | 05 ZiP CODE 06 COUNTY 07COUNTY]08 CONG
-Greensboro NC | 27409 Guilford °ZT D'S‘T)s
09 COORDINATES | ATITUDE LONGITUDE

_35°_16'37".N Q80° _53'_ 53" W

10 DIRECTIONS TO SITE (Stantng from nesrest pudic rosd)

Located at 6801 West Market Street which is approx. 2 mi. SW of Guilford College, and
approx. 0.4 mi. W of Pe.rsmm:m Grove Church on the left-hand side of W. Market Stree

14 OWNER/OPERATOR NOTIFICATION ON FILE (Check a7 that acoly)
_RCRA 3001 DATE RECEIVED: _1_1_7_;_8_ O B. UNCONTROLLED WASTE SITE(CEmcLA 1036 DATERECEVED:___L__ [ [J C.NONE

DAY YEAR MONTH DAY YEAM

IV. CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITE INSPECTION BY (Check of thet snoly)

OvYES DATE OAEPA  DOB.EPACONTRACTOR  [DIC.STATE O D.OTHERCONTRACTOR

S0 —womi G veA~  OE.LOCALHEALTHOFFICAL O F.OTHER:

CONTRACTORNAMEIS):
02 SITE STATUS (Checa one) 03 YEARS OF OPERATION
XA ACTIVE  (JB.INACTVE D C. UNKNOWN 1929 | O UNKNOWN
BEGINNING YEAR EMDING YEAR

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN, OR ALLEGED

Leaded tank sludges and miscellaneous petroleum additives.were potentially buried
on site.

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATION

According to Mike Jennings (see sources), on-site disposal of tank sludges
probably occured between the period 1929 to 1980. Facility maintains an
underground storage tank for API seperator sludge. B

V.PRIORITY ASSESSMENT

01 PRlORrTYFORNSPECTION(cn.cAm ¥ hugh or medium i cheched, comoisty Pert 2 - Waste inio and Purt 3 - D o [~ "
0O A.HIGH 0O B. MEDIUM .LOW (S Pl
{Intpection required promotly) {inspection required) [inspect on me aveledie Daste) (N9 Ruriver 8ciion Reeded, Compists CaTent Siaposiion lomey
VI.INFORMATION AVAlLABLE FROM
01 CONTACT 02 OF (Agency/Oroar-zenon) ‘ 03 TELEPHONE NUMBER
. J. H. Kimbell Union 0il Co. - Greensboro j (919299-2611.
04 PERSON RESPONSIBLE FOR ASSESSMENT ~ - 05 AGENCY 06 ORGANIZATION 07 TELEPHONE NUMBER | 08 DATE
Lee Crosby / D. Mark Durway NC DHR | S&HW (919 733-2178 2283

EPAFORM 2070-12(7-81)



- | [POTENTIAL HAZARDOUS WASTE SITE
:PA , PRELIMINARY ASSESSMENT

1. IDERTIFICATION

01 STATE | 02 SITE NUMBER

N _J
N7 PART 2- WASTE INFORMATION NC 1. D000AN9A74
1. WASTE STATES, QUANTITIES, AND CHARACTERISTICS . ]
O PHYSICAL STATES (Chee ot o averrs 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS 1Chect 8% mer acwy]
(Measures o/ weste uanibmy
0 A souo £. SLURRY sl be moepencen 24 Tone £ E. SOLUBLE L 1. FIGHLY VOLATILE
C B, POWDER. FINES ,‘g TONS Unknom LS B. CORROSIVE C F.INFECTIOUS 5 J. EXPLOSIVE
“JKC. SLUDGE LU G.Gas CC.RADIOACTIVE T G.FLAMMABLE 1 K. REACTIVE
CUBIC YARDS D30.PERSISTENT IS M. IGNITABLE ! L INCOMPATIBLE
oo OTHER . M NOT APPUCABLE
(Soechy) NO.OF DRUMS
. WASTE TYPE .
CATEGOAY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNIT OF MEASURE| 03 COMMENTS
SLV SLUDGE Unknown
oLw OILY WASTE Unkno
SOL. SOLVENTS .
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS
10C INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
MES HEAVY METALS Unknown
V. HAZARDOUS SUBSTANCES (see for most y cited CAS My o
01 CATEGOARY 02 SUBSTANCE NAME . ‘| 03CASNUMBER 04 STORAGEISPOSAL METHOO 05 CONCENTRATION m&
K049} Slop 0il Solids - Unknown
K051| API Separator Sludge Potential on-site "
A1}
X052| Leaded Tank Bottoms burial prior to 1330
V. FEEDSTOCKS (36e Anpenc ser CAS Munsors)
CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY : 01 FEEDSTOCK NAME _ 02 CAS NUMBER
FOS . N/A ’ FOS .
FDS FDS
FDS FoS
FOS » : FOS

VI. SOURCES OF INFORMATION (Coe apecac rsersnces. 5.9., siste Mos. povsws sraiyss. rooos )

1. RCRA, Part A, 11-7-80
2. RCRA inspection report, 4-18-84.

(Operations Mgr.)

3. Mike Jennings @ Gulf.0il Corp., Richmond, Va, telephone conversation, 1-14-85.

"EPAFORM 2070-12 (7-81)

BN
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NUS CORPORATION AND SUBSIDIARIES ... 7 TELECONNOTE

Reference 7

CONTROL NO. DATE: March 14, 1990 TIME: 4:45a.m.

DISTRIBUTION: Union Qil Co. SE Terminal

BETWEEN: Jim Edwards, Compliance OF: N.C. Hazardous Waste PHONE: (919) 733-2178
Officer Compliance Program Raleigh, N.C.

AND: Joan Dupont, NUS Corporation

Doam Y Bogpert

DISCUSSION:

Un'i-on Oil Co. SE Terminal
Greensboro, Guilford Co.
NCD00609974

The Union Oil Co. SE Terminal first entered North Carolina’s RCRA system on August 14, 1980. The facility filed a
Part A application in 1980. The facility withdrew from interim status, but the termination date was not listed in
Mr. Edwards’ database. The facility is currently classified as a generator under RCRA.

AN Y AE T N S TV 1Y
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b : - | Ronald H. Levine, MD., M.PH.
. ; ‘ . , . STATE HEALTH oxgec_rq‘g
DIVISION OF HEALTH SERVICES e [/ (u\.\lé_f\

P.O. Box 2091 : : N
Raleigh, N.C. 2760}2091 . Reference § L

//

Date: March 4, 1982

Mr. B. L. Swinney

i1 Corporation , . S : :
E?;f g;x ]1257 Re: Facility ID NO. NCT000609974

Richmond, Virginia 23230
Dear Mr. Swinney:

Based on information supplied by you we have processed and accepted at the State
Jevel your reguest for the facility identified with the above ID number to re-
ceive the indicated change in classification under RCRA:

Add a . Delete as

generator
transporter
treater
storer
disposer

ooooan
ORKKOMA

small generator

We-are advising EPA of the change in your status. Please notify us if there is
any further change in ycur operations which would again affect your status.

‘Your EPA ID NO. is [T} is not [X}'being cancelled.
o  Cordially,

- 2 70
“W. Sirickland, Head

.Solid & Hazardous Waste Management Branch
Environmental Health Section -

0uS
cc: John Herrmann

EPA Region IV
Emil Breckling

\\\\\‘ : N
' L R,
James B Hua, Je 3 ot 0w RS A MO el
STATE OF MORIH CAROUNA Y/ OERARTMENT OF HURMAN RESOUKCES Sr0n T Murrow. MADLMPH - (LREAmienis

GOYERNDR SECRITAQY
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{ / . / [ 1.. ﬁ/’ I

|
Ronald H. |_Reference 9

STATE'! HERHHBWECIOR
' ' O .

DIVISION OF HEALTH SERVICES
P.O. Box 2091
Raleigh, N.C. 27602-2091

Déte:ég"zéE?‘57y'

MEMORANDUM

T0: 0. W. Strickland, Head
- Solid & Hazardous Waste Management Bran

.FR0M= ‘ <:7'<2¥/ jzgzxﬁééyéiaﬂ<?

NAME : — - W
%‘;.ﬂﬁoz /5007 (City) Dhoppalists; 7.0, 7479
EPA ID No. ﬂ@/)d/é& GG T4
Contot-; g%/ Hombell

A RCRA (L%’ngérator, ( ) Transporter, ( ) Interim Status, ( ) Final .Status,

compliance inspection was conducted on - 3 —o'Zj""X‘:L' . The in-
’ : ' mo/day/yr

spection can be classified as a ( ) annual inspection (Gen, Trans.),
() semi-annual inspection (TSD), (ii/?ollow-up inspection, ( ) other,

specify

The above subject company was found (4Y7in full compliance ( ) in violation
( ) all previous violations existing ( ) previous violations existing along
with additional ones. (Note: You should complete a check sheet to signify

the additional violations).

DHS Form 3010 (Rev. 10-83)
Solid & Hazardous Waste

bmmmmy B WA b ’ L - .. RN -

N
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/ I (J I ' . Ronald H. Levine, M.D., M.P.H.
. STATE HEALTH DIRECTOR

DIVISION OF HEALTH SERVICES | S
P.O. Box 2091 --.."| Referemce 10
Raleigh, N.C. 27602-2091 - B

QS

March 13, 1984

CERTIFIED MAIL

RETURN RECEIPT REQUESTED

Mr. John T, Ross

Union 0il Co., S.E. Terminal
P.O0. Box 11335

Greensboro, N.C. 27409

Re: NCD000609974
pear Mr. Ross:

" On November 21, 1983, in response to a formal call for part B of a permit
application, an officer of your company advised this Branch that a part B
application would not be filed. Following this, on January 29, 1984 and February
1, 1984, the Solid and Hazardous Waste Management Waste Management Branch of the
Department of Human Resources published a legal notice in the Raleigh papers,
announcing its intention to deny a permit and terminate interim status for a number

of plants, including yours.

You are now advised that this plant has been denied a permit as a hazardous
waste treatment, storage, or disposal facility and its interim status has been
formally terminated. As of March 30, 1984, the operators of it may not treat or
dispose of hazardous waste, nor store it for more than 90 days from the of
accumulation.

If you have any questions about this matter, please call or write to Mr. Keith
Lawson at this office.

Very sincerely,

-0, W. trickland Head
Solid and Hazardous Waste Management Branch
Envirommental Health Section

OWS/KL: tl

)

e

- Jomes B. Hunt, Jr.
CSTATE OFE NIADTHI CADMINIA /htDA DTAMAENIT /MAE IS AN DECQATIDIEC

Sarah T Morrow, MD, MPH
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(@ (Referemee 1l
' 1

GENERATOR INSPECTION FORM .- PART 262

fame of Site .

County

Loca 10

- IR D ' -
7/ eien G (7 Aﬂz JL‘/QL/"/ 1yl MDLbafOF574. (el !
5 /)07, xﬂjz/f hagp—

Inspection Date . S1gnature.of/lnspector(s)

Jo-/7-57 Q/Jf/ﬁ 2 fonis

t'hp11ancg Date

R7Yed

S1gn ture.of Fpcyl ty Contact
Xl,/zgj Cﬁﬁ>

An inspection of your facility has been made this date and you are notified of the v1olat1ons. if any, marked

below with a cross (X).

SUBPART A - GENERAL

1. Hazardous Waste Determination (262.11)

_C- subpart D waste (b)
_C subpart C waste (c)(1)(2)

2. EPA Identification Numbers

L EPA generator number (a)

L. EPA transporter/facility (c)

SUBPART B - THE MANIFEST

3. General Requirements (262.20)

L proper manifest (a)
L permitted facility-(b)

4. Required Information (262.21)

_— document number {a){1)

_C generator identification (a)(2)
< transporter identification (a)(3)
L/ facility identification (2)(4)

J;_ D.C.T. description (a)(5)

55_ total quantity (a)(6)
L certification (b)

S. Number of Copies (262.22)
£_ minimum number '

b, Use of the Manifest (262.23)

SUBPART C - PRE-TRANSPORT REQUIREMENTS

7. .Packaging (262.30)
£;: 0.0.T7. compliance _ '

8. Labeling (262.31)
£ 0.0.T. compliance

9. Marking (262.32)
£ 0.0.T. compliance (a)
_C "HAZARDOUS WASTE" Tabel (b)

10. Placarding (262.33)
_C D.0.T. compliance

11. Accumulation Time (262.34)
_g Subpart I; J {2){(1)
CQ accumulation date (a)(2)
C- "Hazardous Waste” (a)(3)
_E; Subpart C; D (a)}{4)*
;g;; personnel training (a)(4)*

*Cite specific violations of 40 CFR 265
under remarks

SUBPART D - RECORDKEEPING AND REPORTING

12. Recordkeeping (262.40)
£ _manifest retention (a)

— annual/exception report (b)
L test/waste analysis (c)

£~ generator handwritten signature (a)(1)

j;; transporter signature/date (a)(2)

£ retain copy (a){(3)
L~ copies to transporter (b)

DHS FORM 3010 (Rev. 9-83)
SOLID & HAZARDOUS WASTE



® e

CONTAINER/TANK INSPECTION FORM - PART 265

- - ’
rcen LU0 HEDO00L05T - [0-1 759
Name of Site EPA 1.0. Inspection Date
* SUBPART 1 - USE AND MANAGEMENT OF CONTAINERS ' SUBPART J = TANKS /J/ﬁz
VU 7S 7o

1. Condition Of Containers (265.171) 1. General Operating Requirements (265.192)

___ leakage ___ compatibility (a)(b)

___ past leakage (evidence) ____ uncovered tank precautions (c)

___ severe rusting ____ overflow prevention (d)

___ structural defect
2. Waste Analysis and Trial Tests (265.193)*
2 . Compatibility Of Waste With Containers (265.172) *Section not applicable to a generator only
___ visual evidence of noncompliance ‘ ___waste analysis/trial test
. (leakage, corrosion)

3. Inspections (265.194)
3 . Management of Containers (265.173) discharge control equipment (a)(1)
___Closed (a) ' monitoring equipment (a)(2)

___ improper handling or storage (b) waste level (a)(3)
construction material (a){4)
surrcunding area (a)(5)

assessment schedule/procedures (b)

4 . Inspections (265.174)
__ weekly (minimum)

5. Spécia'l" Requirements For Ignitable or Reactive 4. Closure (265.197)
Waste (265.176) _ plan on-site

___15m (50 ft)

' 5. Special Requirements For Ignitanle Or Reactive
6. Special Requirements For Incompatible Waste Waste (265.198)
(265.177) : ___ properly stored (a)(1)(2)(3)
_ nixing (a) ___ buffer requirements (b)
___ unwashed container (b)
—_ separation (c) : 6. Special Requirements For Incompatible Wastes (265.199)
___ properly stored (a)
___ tank washed (b)
REMARKS :

DHS Form 3010 (Rev. 9-83)
SOLID & HAZARDOUS WASTE



annual Reporting (262.41)

o C submitted (a)(1-6)
_C_subnitted (b)

14. Exception Reporting (262.42)
C transporter contact (a)

”

- exception report (b)(1)(2)

v

REMARKS: f S /jZ’é‘éJ/ZCLéﬂ-o

DHS FORM 3010 (Rev. 9-83)
SOLID & HAZARDOUS WASTE
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Reference 12

ORPHIC FACIES

384 | ' ' . <

GEOLOGIC MAP OF NORTH CAROLINA
1985

Scale 1:500,000

. 1 inch equals approximately 8 miles
10 ] 10 20 0 40 Mies

ME::"

50 Kilometres
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DEPARTMENT OF NATURAL RESOURCES AND COMMUNITY DEVELOPMENT
S. Thomas Rhodes, Secretary

Division of Land Resources
Stephen G. Conrad, Director and State Geologist

Compiled by

‘The North Carolina Geological Survey
Philip M. Brown, Chief Geologist

Edward R. Burt, Il Billie J. Fiynt, Jr. Charies W. Hoffman
P. Albert Carpenter, Il Patricia E. Gallagher Carl E. Merschat
Rebecca M. Enos William F. Wilson
and
John M. Parker, IlI
State Geologic Map Coordinator
in association with
The State Geologic Map Advisory Committee
Charles C. Almy, Jr. J. Wright Horton, Jr. Thomas E. Shuffiebarger, Jr. Paul A. Thayer
J. Robert Butler Roy L. Ingram Norman F. Sohl H. D. Wagener
Paul D. Fullagar Stuart W. Maher Scott W. Snyder Lauck W, Ward
Richard Goldsmith Richard L. Mauger Edward F. Stoddard Walter H. Wheeler
Robert D. Hatcher, Jr. James A, Miller Frederick M. Swain Steven P. Yurkovich
S. Duncan Heron, Jr. Loren A. Raymond Daniel A. Textoris . Victor A. Zullo -




NER PIEDMONT, CHAUGA BELT,
HTH RIVER ALLOCHTHON, AND
TOWN MOUNTAINS ANTICLINORIUM

METAMORPHIC ROCKS
REVARD FAULT ZONE — “Fish scale” schist and phyilonite,
L yered with feldspathic metasand: marble lanses

1SS AND SCHIST — Inequigranutar. locally abundant potas- *

ar and garnet; interisyered and gradational with calc-silicate
nanite-mica schist, mica schist, and amphibolite. Contains
sses of granitic rock

£D BIOTITE GNEISS — Strongly fohated; munor la f
te and muscovite schist ne e ' vers

T — Gamet, staurolite, kyanite, or sillimanite occur localty;

4 layars of quartz schist, micaceous quartzite, calc-silicate

te gneiss, amphibolite, and phyllite

TE AND BIOTITE GNEISS — Interlayered; minor layers and
blende gneiss, metagabbro, mica schist, and granitic

TE — Metamorphosed mafic extrusive and intrusive rock;
winblende gnerss, thin layers of mica schist, calc-silicate
rarely, marbis. Also includes small masses of metadiorite
J8bbro

TIC BIOTITE GNEISS — Poorly layered 1o massive; mega-
microcline and quanz; local mica schist, amphibolite. and
9iss

~— Interlayered with quartz-muscovite schist. contains
1, sndslusite, kyanite, or sillimanite

WACKE AND MUSCOVITE-BIOTITE SCHIST — Meta-
4 (biotite gneiss) interlayered and gradational with muscovite-
ist; minor marble and granitic rock
NACKE, AMPHIBOUITE, AND KYANITE SCHIST — Meta-
L] ltgaome gneiss) interlayered and grad nal with amphibo-
‘anite sctist; minor ultramafic and granitic rock

NACKE — Contains quartz and microchine porphyroblasts

EISS — Interlayered with calc-silicate rock, metaconglomer-
‘bolite, sillimanite-mica schist, and granitic rock

1D SCHIST — Includes phyliorite and interlayered biotite

ULAR BIOTITE GNEISS — Weakly foliated 1o massive, con-
xclase megacrysts and, rarely, larger megacrysts of quanz
ar

LASTIC GNEISS — Massive 1o foliated, granodioritic, mig-
A SCHIST — Interlayered with amphibolite

'EISS (Mwddle Proterozoic, 1192 my; 27) — Megacrystic, n
1ains amphibohte

INTRUSIVE ROCKS
Jikes, gray to black

£ GRANITE (Mississippran, 351 my, 20 21} — Masswe to
sted; contains pegr . ithium. g On east side

AD GRANITE GNEISS (Devoruan to Siuran. 409 my )~
o 10 porphyaitic, Masswve 10 well lol-a_led. comMans biotite

STATE OF NORTH CAROLINA
JAMES G. MARTIN, GOVERNOR '

CHARLOTTE AND MILTON BELTS

METAMORPHIC ROCKS

FINE-GRAINED BIOTITE GNEISS — Massive 1 trongly fokewed: minor
layers of amphibolite and muscovite schwiest o3 ’

FELSIC MICA GNEISS — Intertayered with biot; "
LSIC McA vered with biotite and hombiende gneiss

BIOTITE GNEISS AND SCHIST — Inequigranutar and megacrystic; sbun-
dant potassic feidspar and gamet; interlaysrad and gradsbonel with
calc-silicate rock, sillimanite-mica schist, mica schist, snd amphibokte.
Contains small masses of granitic rock

METAVOLCANIC ROCK — Interbedded felsic to mafic tuffs and flowrock

MAFIC METAVOLCANIC ROCK — Metamorphosed basaltic 1o andestic
tufls and flows, grayish green 10 black. Localty includes hypebyssal
intrusives and minor felsic metavolcanic rock

FELSIC METAVOLCANIC ROCK — Metamorphosed dechic 10 rhyolic
flows and tuffs, hight ivuy to greenish gray; minor mafic snd imtermeds-
ate icanic rocl . :

QUARTZITE — Massiva to well folisted; ins andalusite, kvenite, or
silimanite, chloritoid, and pyrite

PHYLUTE AND SCHIST — Minor biatite, pyrite, snd silimande; ncludes

minot quartzite .

INTRUSIVE ROCKS
‘DIABASE — Dikes, gray to black

R

GRANITIC ROCK {Pennsylvanian to Permian, 265-325 my. 11.9) —
Megacrystic to equigranular. Churchland Plutonic Suite (Westem
group) - Churchiand, Landis, and Mooresville ntrusves -

GRANITE OF SALISBURY PLUTONIC SUITE (Devonian to Shurien, 385.
415 my; 3) — Pink, massive to weakly foliated. Gold Hi, Kannapoks,
Salisbury, hmont, and Yadkin intrusives

SYENITE OF CONCORD PLUTONIC SUITE (Silurian. 404 my 91 — In-
cludes the Concord ring dike -

GABBRO OF CONCORD PLUTONIC SUITE {Devonian to Ordovician, 399.
479 my; 24)— Barber, Concord, Farmington, Macklenburg. and Wed-
dington intrusives v

GRANITIC ROCK — Locally pinkish gray, massive to weakly folated;
containg homblende

SHELTON GRANITE GNEISS (Silurian, 428 my; 21} — Poorty foliated,
lineated granitic 10 quartz monzonitic gneiss

METAMORPHOSED QUARTZ DIORITE — Foliated 1o massive

L]
Lo |

METAMORPHOSED GABBRO AND DIORITE — Foliated 1o Massive

METAMORPHOSED MAFIC ROCK — Metagabbro. m@lmlg, and
mafic plutonic-volcanic complexes o and 80100”
META-ULTRAMAFIC ROCK — Metamorphosed dunite ite;
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ABSTRACT

The Greensboro area is in the north-central Piedmont of North Carolina
and includes Alamance, Caswell Forsyth, Guilford, Rockingham, and.
Stokes Counties.

The area includes 2,975 square miles and had a population of 438,404
in 1940.

The aresa lies entirely within the Piedmont province, which is character-
ized by flat to rolling upland surfaces, separated by stream valleys, with
a few scattered monadnock hills.

Except for a belt of sandstones and shales along Dan River, the area. is
underlain by igneous and metamorphic rocks, consisting chleﬂy of gnexss,
schist, slate and gramte : .

Wells drilled in greenstone schist have a considerably higher average
yield than wells in any other rock unit. The average yield of municipal and
industrial wells in this rock is 55 gallons a minute. In granite, gneiss, and
the Triassic sandstones and shales, the average yield of municipal and
industrial wells is 33 to 35 gallons a minute.

Topographic location has an important bearing on the amount of water
yielded by wells. The average yield of wells drilled in draws and valleys

is more than 814 times greater than the average yield of wells drilled on
hills. It is probable that draws and valleys mark the location of sheared

and fractured zones in which the rocks are saturated with water, whereas
hills occupy areas of massive, unbroken rock which contain, and will yield,
relatively little water. .

Wells drilled where the weathered mantle is thick generally yield larger
supplies than those drilled where it is thin.

The yield per foot of well generally decreases with depth and beyond
250 feet drops quite sharply, indicating that it is usually not . advisable to
drill beyond that depth if the well has not obtained water when it reaches
that depth. :

Included in the report are a number of tables showing the relation of
yield to type of rock, to topographic location, and to depth of wells. The
report includes a chapter on the ground-water resources of each of the
six counties with tables of well data, chemical analyses, and well logs.

viii
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GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA,
NORTH CAROLINA

INTRODUCTION
LOCATION OF AREA AND SCOPE OF THE INVESTIGATION

This report, the third of a series on the ground-water- resources of the State, gives the results of an
investigation of the ground-water resources in a part of the north-central Piedinont of North Carolina.
The area consists of Alamance, Caswell, Forsyth, Guilford, Rockingham, and Stokes Counties.

The investigations on which the reports are based are being made through a continuing cooperative
agreement between the North Carolina Department of Conservation and Development and the Geological
Survey, U. S, Department of the Interior. The program is under the direction of Dr. J. L. Stuckey, State
Geologist of North Carolina, and Dr. A. N. Sayre, Geologist in charge, Division of Ground Water, U. S.
Geological Survey. :

The first report, published as Bulletin 47 of the ﬁorth Carolina Department of Conservation and Devel-

“opment, is a progress report giving general information on ground-water resources of the entire State,

with particular emphasis on the Coastal Plain.

— VIRGINIA - o—— .o 3o

N

. N\HPIN/, /A
R ot \ 220,22 SR
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HALIFAX AREA a0\

SCALE *

\d PLACE WHERE SPECIAL
. 73 KQOmMites

INVESTIGATION WAS MADE Q 3 30

Fig. 1—Index map of North darollna showing the location ot the Greensboro area and other places where ground-water
investigations have been made. )

The second report, published as Bulletin 51, gives the results of an investigation of the ground-water
resources of the Halifax area, including Edgecombe! Halifax, Nash, Northampton, and Wilson Counties.

Because of the many military establishments constructed in North Carolina during the war, most of
which utilize ground water, a considerable amount of time has been devoted to special investigations and
reports regarding ground-water supplies for military bases, war plants, and contiguous civilian housing
areas. The index map (fig. 1) shows the areas in which investigations have been made.
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2 ’ GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA

The field work in the Greensboro area was done principally in the summers and autumns of 1942 and
1943 and consisted of obtaining data on about 1,300 wells, a number of springs, and the 23 municipal sup-

" plies, collecting samples of water, and noting the geologic and topographic setting of the wells. Informa-

tion on the wells was obtained by interviewing well owners and operators and well drillers. A great deal
of the information was given from memory and some of it, therefore, may be somewhat inaccurate.

During the course of the field work it was found that existing geologic maps were so generalized as
to be wholly inadequate for use with the hydrologic data secured. Therefore, an additional 5 weeks were
spent in the autumn of 1944 in mapping the geology on a reconnaissance scale. It should be emphasized that
the geologic map (pl..1) is based on these few weeks of field work plus notes made during the collection of
hydrologic data in 1942 and 1943; and, in detail, the geology of the area is a great deal more complex than
is shown by the map. Rocks of sxmllar geologic and hydrologic characteristics have generally been mapped
together. Also, some rocks of different kinds have been mapped together because they occur together in
such a way that only mappmg on a large scale, requiring a great deal of time, would permit their separa-

tion. The belt mapped as gneiss is 8 good example of this in that several types of gneiss and schist may
alternate repeatedly in a short distance.
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GEOGRAPHY
INTRODUCTION

Area and population.—The Greensboro area .is in the north-central part of the State, bordering the Vir-
ginia State line, and includes Alamance, Caswell, Forsyth, Guilford, Rockingham, and Stokes Counties,
with a total area of 2,975 square miles. The location of the Greensboro area is shown in figure 1.

The area had a population of 438,404 in 1940, about 147 to the square mile, according to the U. S.
Lensus Bureau report. There are 18 incorporated cities and towns with an aggregate population of 219,121,
which is 50 percent of the total population of the area. Four cities, Burlington, Greensboro, High Point,

and Reidsville, have a population of more than 10,000, and nme other cities and towns have a population of
more than 1,000.

Agrlculture and industry.-—More than 79 percent of the area is included in farms, nearly half the total
area of the farms, however, being woodland. The total value of the farm products in 1939, according to the
1940 census, was $20,599,677, tobacco accounting for slightly more than half the total. Other important
products are livestock, dairy products, poultry and eggs, corn, wheat, hay, potatoes, and vegetables.

Manufacturing is the most important occupation in the area, with 67,607 wage earners being employed
in 1939. The 1940 census report lists 526 manufacturing establishments in the Greensboro area. The total
value added to that of the raw materials by the operations of these establishments in 1939, exclusive of the
establishments in Forsyth and Rockingham Counties which are.not reported, is more than $61,000,000. If
these two counties were included, the total value added by manufacture probably would be well above $100,-
000,000. The textile industry, chiefly cotton, is the most important, employing about 65 percent of all fac-

tory workers. Tobacco manufacture, principally the manufacture of cigarettes, is next in importance, fol-
. lowed by furmture, food, chemicals, and lumber.
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‘ NORTH CAROLINA DEPARTMENT OF CONSERVATION AND DEVI
STATE BULLETIN 33. PLATE 1

R

‘R0 AREA, NORTH CAROLINA

esistance to erosion; and because the beds
ton were developed on the more resistant
‘cka bas considerably modified the drainage
vle of structural control is that of the Dan
the North Carolina-Virginia line, a distance
suthward into the northwestern corner of
belt of Triassic sediments between Walnut
tows northeastward to Danville, Virginia,
ie contact between the Triassic shales and
sisses and schists is generally several hun-
" the river flows. Dan River meanders con-
‘ainst the metamorphic rocks to the south-
n the Triassic shales by the greater resist-

ic atructure, though not in such a spectac-

lin fiat areas of considerable extent. Drain- }
f these arenvjn contrast to the complex

ly dissected and the topography is in the
reas, remnants of the peneplane are pre-
at.  This uniformity is illustrated in plate

14 /
Oon River *

i

]
i

i

xiresivee
-’ Ploms of euiivier!
o e A
ot glosgs. Med-  Gowty weing, Adaguel:
o sunitiodd 0u  demevic -:-::q
ndgtriad o ooy puon, S burete
w:- @ omey, P g bt
ATE: Chintly gross, g o
} Ry e, >0 AN = GEOLOGIC  MAP
»_gw. p
° ety -.-l-:-;h' - M::‘ o e o - N
Weler acvers In fratturss, Werer S
pleragfomapeylios ruliolilvutssaBeingdl waignalil oy frones ot g N GREENSBORD AREA, NORTH CARCLINA |
u.::'-:;::&-s ot Podwwe pode fw nbusidel  gpies of seler & mest Plecos,
\ Horizonlal and  Verticol fotedon - = o e
o ?000'“'.4000 6000 feel z ﬂ OWORITE: Finoe 9 mede umu SOt &‘ nemS:  Cheiy ool
e, P e Owetly suriaie, e T
owt ol swrighs, ond eerveses 0 oarte-misn Sehiet g
bionde ond plogiecions, "b.auﬂ-mm Sotmanury erigin . m " o nien
Ve ity ong Gbgu- Vinely Toleted . Weier ouuwrs in fubwe, Mrorrervs, Y 2!
e the physiography and structure. I ";‘ iy Bater Seows In fracteres, Bodtrg Punss, ond plree of suie
Yol mopier betuesois & ody  Ioiwn ond vhewe of SosieuRy. -"me-n*m j
Purtedy odoquite by dawevie wes. Adsamie poids hwr Gumiene wa, :-‘7"" pey [egey Sete tompned hrom Cowety Bore
Sevetes we isotomete lur inbert. Betuny :‘: -m"‘ iy e Siets Wiphvep Deverrasnt ] i
el vt o Bemy grces. ndvariel [aaidd ‘J A
J X
o
'
§
*
| R




d-
fic
1al
ite

ite

at

GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA | 23

Above-normal rainfall during 1935 and 1936 resulted in high ground-water levels in the spring in 1935,
1936, and 1937. However, the excess of rain did not prevent the water level from declining to near-normal
Jevels in the autumn of each year. Below-normal rainfall in the winter and spring of 1938 prevented the
normal winter and spring rise; and although about the normal amount of rain fell during the remainder
of the year, the water level in the Lindale well reached record low stages. Because of the above-normal rain-
fall during the last part of 1938 at Haw River, the Governor Holt well did not decline to record lows. Rain-
fall and water levels in both wells were not far from normal in 1939 and 1940. Below-normal: rainfall in
nearly every month of 1941 and in January 1942 resulted in record low levels in both wells during the first
part of February 1942. Approximately normal rainfall during February and March did not suffice to raise .
the water level of either well back to normal, evidently because of a very large deficiency in soil moisture.
with approximately normal rainfall during the remainder of the year, both wells were at below-normal
Jevels. However, the water level at the end of the year was not far below normal and evidently the soil-
moisture deficiency was not large because the water level made its usual spring recovery in 1943 with nor-
mal or below-normal rainfall. Above-normal rainfall in 1944 built up the water table to a very favorabl
position at the end of 1944, although no record high was reached. -

UTILIZATION OF GROUND WATER

_ Ground water in the Greensboro area is obtained from wells and springs. The different types of wells
include dug, bored, and drilled wells. '

Dug wells.—More domestic water supplies in the Greensboro area are obtained from dug wells than
from any other type. Dug wells in the area range from a few feet to nearly 100 feet in depth. The hole is
generally dug between 30 and 60 inches in diameter. When the well is curbed with terra cotta or concrete
pipe, the inside diameter usually is 24 to 30 inches. The inside diameter of masonry- or rock-curbed wells
and uncurbed wells generally is somewhat greater. Dug wells have certain advantages over other types of
wells but also have certain disadvantages. Probably the most important consideration that leads to the
choice of a dug well is that of cost. Generally this is the least expensive method of obtaining a water supply,
with the possible exception of bored wells. Furthermore, many wells on farms and on the fringes of towns
are dug by the owner in his spare time or in slack seasons, so that there .is no cash outlay from digging.
However, cost is not always in favor of the dug well, particularly where bedrock is encountered before a
satisfactory supply is obtained. The cost of dug wells under such conditions has been reported at several
places to have exceeded the cost of the average drilled well in the neighborhood. A second advantage of the
dug well is the large storage capacity as compared particularly with the small-diameter drilled wells. A
well 24 inches in diameter will contain nearly 24 gallons of water per foot of depth, as compared to 1%
gallons and 1/6 gallon per foot of depth for wells 6 inches and 2 inches in diameter, respectively. Thus,
even though the yield of a well may be very low, a fairly large quantity of water can be withdrawn in a
short time. '

Dug wells have two important disadvantages. Usually the depth of water in a dug well is not great,
either because of the difficulty involved in digging below the water table or because bedrock is encounter-

~ed. In periods of drought, therefore, many dug wells go dry. A second disadvantage is that the water in

these wells is much mare susceptible to pollution or contamination by the entrance of impure surface water.
A survey made in Pennsylvania in 1930 and 1931, during which 17,665 water supplies were examined for .
purity, showed that the supplies from 90 percent of the drilled wells were safe whereas less than 50 percent
of the supplies from dug wells were safel.

The danger of contamination of dug wells can be decreased by observing certain precautions. All dug
wells should be covered tightly to prevent direct entrance of contaminating material, either solid or liquid.
The well should be cased or curbed with tile or concrete pipe or similar material and the joints should be
Cemented to a depth of at least a few feet below the water table, but in any event to a depth of at least 10
feet below the surface. The space between the walls and the curbing should be filled, above the water-bear-
Ing bed, with clay. The dug well should be located several hundred feet from any source of contamination

and up the ground-water slope from any nearby source of contamination.
\*

! Lohman, Stanley W., Ground water In northeaatern Pennsylvanls ; Pennwylvania Topog. and Geol Surrey Bull. W4, p. 40, 1937.



76 GEOLOGY AND.GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA

AXALYSES OF GROUND WATER FROM FoRSTTH COUNTY. NORTH CAROLINA

(Analysts: E. W, Lohr and M. S. Berry, U. S. Geological Survey. Numbers at heads of
columns correspond to numbers in table of well data)

(parts per million)

! 2 ] 3 03 124 184

Silicia (Si0y)... 28 2 3l 29

Iron (Fe) B . .02 03 .03 .03
[0 T (o 22 64 23 8.7
. M jum (Mg) 8.0 24 7.4 3.0
Sodium and Potamium (Ns+K) 7.2 67 7.0 1.3
Carbonste (COp)..ueeenacncenes 0 0 . 0 0
Bicarbonate (HCOp)eeraecavnnns 112 48 92 30
Sulfate (504). . 9.1 10 17 3.7
Chloride (CI) . ccaueceennnacacaancncncanancececen 1.5 228 L 1.2
Fluoride (F). ... @ I S R .
Nitrate (NO») .0 47 . 20 2.2
Dimalved solids. 130 603 143 71
Total hardnees 88 CaCOseveencecnncnccnacncanennnn 83 258 88 29 "
Date of collecti May 20,1943 § Oct. 16,1942 | Oct. 13,1942 | May 19, 1943
Depth (feet).. 350 - 308 110
Chief aquifer. Goeiss Gneig - Granite Graaite

GUILFORD COUNTY -
" (Area, 651 square miles; population, 153,916)

Geography, physiography, and drainage.—Guilford County, in the south-central part of the Greensboro
area, is the largest of the six counties and has the largest population. It has four incorporated cities and
towns and about 14 unincorporated towns and villages. Greensboro, located in the center of the county, is
the largest city and county seat. High Point, the only other city, is in the extreme southwestern corner of
the county. Greensboro is an important center of textile manufacturing and High Point also has a number
of textile factories, although it is better known as a center of furniture manufacturing. There are a few
factories in the smaller towns and villages, but the remainder of the county is dominantly agricultural.
Guilford County has a good system of paved roads and railroads, most of which radiate from Greensboro.

Guilford County is in the Piedmont physiographic province. Its surface is formed by the uplifted and
partially dissected peneplane of that province. The land surface near the larger streams is gently rolling,
with a relief of 100 to 150 feet. The interstream areas are broad and generally quite flat. No large trunk
streams flow through or near Guilford County and therefore there are no deep valleys. Because the base-
level is higher, dissection has generally been less extensive than in other counties of the Greensboro area.
Guilford County is underlain by rocks of several different types. Because somé of these differ considerably
in resistance.to erosion, both the topography and the drainage pattern are greatly influenced by the geology.
However, topographic maps have not been .made of any part of the county, and the geology is complex and
at many places obscure, so that the exact relation of the topography and drainage to the geology cannot al-
ways be ascertained. The outstanding feature is the northeastward trend of the ridges and streams. Ap-
parently some-of the streams flow along or near the contact between different kinds of rocks, whereas others
flow in weaker rocks, the more resistant rocks forming interstream divides. The major exception to the
northeastward trend of the streams is Deep River, which flows southeastward chiefly across diorite and
granite, which are uniformly resistant.

"Practically all of Guilford County is drained by the two main branches of the Cape Fear River system,
Haw River and Deep River. About 75 percent of the county is drained by Haw River and its tributaries,
the most important of which are Reedy Fork, Buffalo Creek, and Alamance Creek. Practically all of the
remaining 25 percent is drained by Deep River, only a few square miles of the southwest corner of the
county draining southward into Yadkin River.
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. GEOLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA il

_Geology.—The geology of Guilford County apparently is more complex than that of any other county
of the Greensboro area. Seven of the nine geologic units crop out m Guilford County and the areal distri-
bution of most of them is quxte irregular.

The gneiss unit crops out in several irregular belts extending northeastward across the northwestern
corner of the county. These belts are separated by-areas of porphyritic granite, which was intruded into
the gneiss. The principal rocks of the gneiss unit are banded quartz-mica-feldspar gneiss and quartz-mica
schist. They are chiefly of sedimentary origin, and although the rocks have been greatly changed by meta-
morphism at many places the bedding planes can still be distinguished. The granite has intimately intruded
the gneiss so that the boundaries between the two units necessarily are greatly generalized.

» The greenstone schist crops out in large, irregularly shaped areas in the southeastern two-thirds of the
county. These areas are separated by areas of sheared granite. The greenstone schist consists of a green
fine- to medium-grained basic schistose rocks, chiefly of volcanic origin. At most places the rock is highly
schistose but at a few places it is coarser and fairly massive.

The sericite schist crops out in a belt extending northeastward across the county from a point near Guil- *
ford College. It is closely associated with the greenstone schist and may be a metamorphosed tuff or possibly
a metamorphosed clay. The rock is greatly weathered, and usually the only recognizable minerals are quartz, .
sericite and iron oxide, the latter apparently an oxidation product of chlorite and hornblende.

The slate unit is limited to a narrow, highly irregular belt extending across the southeastern corner of
the county and to a small patch in the south edge of High Point. The rocks are mostly tuffaceous slates but
include some clay slates.

+ The sheared granite is exposed over about 50 percent of the southeastern half of the county, where it
forms a fairly continuous area interrupted by large patches of greenstone and slate. The granite is gen-
erally a moderately coarse pink schistose and gneissic rock consisting chiefly of quartz, biotite, and feldspar.
The granite has been considerably metamorphosed and intensely sheared. The outstanding feature of the
granite is the schistose and slaty dikes, which are green in color and greatly resemble the greenstorig schists.

Diorite crops out at a number of places but was mapped . separately at only two places. _.THe outcrops
otherwise are too small or not well enough exposed to map separately. Places where diorite crops out but
is not shown on the map include the vicinity of Sedgefield, Pleasant Garden, along State highway 62 between
Climax and High Point, and an area about 6 miles north of High Point. The diorite is 2 medium- to coarse.
grained, dark-gray to greenish-gray rock consisting chiefly of plagioclase and hornblende. It generally is
massive but at a few places is somewhat schistose. . ‘

The porphyritic granite outcrops in irregular, elongated patches across the northwestern corner of the
county, where it is closely associated with the gneiss. In places the gneiss has been completely assimilated
by the granite but-in other places the gneiss has only been impregnated by emenations from the granitic mag-
ma. Because the granite has so intimately intruded the gneiss and because every gradation between true
granite and true gneiss can be found, the map is necessarily greatly generalized.

The porphyritic granite is generally coarse-grained and medium gray, with large phenocrysts of feld-
spar. The ground mass consists of quartz, biotite, and feldspar. At most places the granite is entirely
massive, but at-some places the granite has some of the schistosity of the gneiss. :

Ground water.—Nearly all domestic water supplies, many industrial supplies, and one of the three muni-
cipal water supplies are obtained from wells,

Dug wells are extensively used for domestic supplies in rural districts. ' Generally they are from about
15 to 50 feet deep and 214 to 4 feet in diameter. Wells can generally be dug deep enough in gneiss and
schist that they will not go dry even during a drought. However, at some places -in granite, diorite, green-
stone schist, and slate, the rock is so close to the surface that dug wells frequently go dry.

Bored wells are used considerably in suburban areas and are cheaply and easily constructed. They are
bored by power-driven earth augers and cannot go below the completely weathered zone. For this reason,
they are not always successful in rocks such as granite and dibrite, where the water table at times declines
below the weathered zone. Most bored welgjare cased, and where they are properly constructed and of
sufficient depth that they will not go dry, théy are a satisfactory source of supply. Dug and bored wells

/

{
/

/

/



8 GEQLOGY AND GROUND WATER IN THE GREENSBORO AREA, NORTH CAROLINA

obtain their water from the weathe'red rock material at and just below the water table. For this reason,
extra precautions must be observed to prevent contamination.

There are a large number of drilled wells in Guilford County. Records of more than 350 drilled wells
are given in the tables of well data. Many of these were core-drilled with chilled shot and are 2 or 3 inches
in diameter. There are many other core-drilled wells in Guilford County which do not appear in the table.
Core-drilled wells have the advantages of all drilled wells and are cheaper than the larger percussion-drilled
wells. However, although they are satisfactory for domestic wells, their small size makes them unsatisfac-
tory for most industrial plants. About 7 or 8 gallons a minute is the maximum rate at which water can be
removed from a 2-inch well by a deep-well pump. The average yield of 1567 wells 2 inches in diameter in
Guilford County is 6 gallons a minute and the average yield of 20 wells 3 inches in diameter is 1014 gallons
a minute. These quantities are near the maximum amount that can be pumped from wells of that diameter
and suggest'that many of the wells would yield more than can be.withdrawn from the well. '

. Most industrial, and public-supply wells are drilled with a percussion drill and are from 4 to 8 inches in
diameter. The 6-inch well is by far the commonest. The larger-diameter wells encounter more fractures
and cracks than small-diameter wells. Also, because a larger pump can be used, more water can be pumped
from a large-diameter well than from a small-diameter well.

Drilled wells, both core-drilled and churn-drilled, have certain advantages over dug or bored wells.

. Because they are generally tightly cased and the water is obtained from crevices in the rock, they are

much less liable to contamination. The depth of water in the well is generally large in comparison with the

o fluctuation of the water level, so that the yield decreases only slightly during a drought.

A summary of data on drilled wells 3 inches or more in diameter is given below:

TABLE 16—SUMMARY OF DATA ON WELLS IN GTUILrorp COUNTY
(Drilled wells 3 inches or more in diameter)

ACCORDING TO ROCK TYPE

Yield (gallons a minute) Porcent of wells
Number of Average yielding less
Trrr or Rocx Wella Depth than 1 gallon
(feet) Range Average | Perfoot of a mioute
Well
Goeiss. 20 123 1— & 15.6 0.126 5.0
Greenstone schist... 67 163 1—200 36.8 22 3.0
Sericite schist 8 118 $— 20 11.1 108 [
Slate. 4 b1t 5— 15 108 039 [
Shaared granite..coceecacenccccannss 54 178 - 0— 70 144 093 13.0
Porphyritic granite....ceeeeeneeaaaan ] 26 137 ¥%¥— 30 10.9 079 3.8
Al'wela.. .02 m | s 0—200 22.0 139 6.1

ACCORDING TO TOPOGRAPHIC LOCATION

Yiaid (galioos & minate) Percent of wella
Number of Average yielding less
Toroararme Location Wells Depth than 1 galloa
(feet) Range Average | Per foot of » minute
Wall
Hill. . 41 203 0~—100 15.5 0.078 .. 244
Flat. 44 170 0—200 23 131 23
Slope. 85 130 2120 . 21.8 .168 . [
Dnaw. 16 125 |27 2.8 182 0
Valley 22 158 10~100 U4 218 0
c -~ IS . . .- PR SN
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SOIL SURVEY OF GUILFORD COUNTY, NORTH CAROLINA

By Ronald B. Stephens
Soils surveyed by E. H. Karnowski, R. B. Stephens, Marcus R. Bostian,
R. L. Howard, Roger J. Leab, and Michael L. Sherrill,

Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in

cooperation with Board of Commissioners, Guilford County, North Carolina,

and North Carolina Agricultural Experiment Station

Introduction

GUILFORD COUNTY is an agricultural, industrial,
and urbanized county in north-central North Carolina
(See map on facing page). It is bounded on the east by
Alamance County, on the north' by Rockingham County,
on the west by Forsyth County, and on the south by Ran-
dolph County. The area of Guilford County is 415,940
acres. In 1970 the population was 288,590. The City of

Greensboro is the county seat and is at the geographic
center of the county.

Guilford County is in the Piedmont physiographic
province. The county is generally rolling with moderately
steep slopes along the drainageways. .

Guilford County is rapidly growing into an industrial
and urban county. Well diversified industry, government
at all levels, educational institutions, wholesale and retail
outlets, and transportation all contribute substantially to

the economy of the county. _ .
The northern part of the county.is still primarily

agricultural. Tobacco provides about 80 percent of the

gross farm income from the major crops. Corn, hay,.

wheat, soybeans,. oats, sweet potatoes, Irish potatoes,
lespedeza seed, and cotton account for most of the
femaining  farm income. Beef and dairy livestock and
poultry are also raised. '

General Nature of the County

This section gives general facts about Guilford County.
It briefly discusses climate, history, cultural facilities, in-
dustry and transportation, water supply, and land use.

Climate

Guilford County is hot and generally humid in summer
use of its moist maritime air. Winter is moderately
cold but short because the mountains to the west protect
the county against many cold waves. Precipitation is quite

evenly distributed throughout the year and is adequate
or all crops. _

b

Table 1 gives data on temperature and precipitation for =
the survey area, as recorded at Greensboro for the period
1951 to 1974. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3 pro-
vides data on the length of the growing season.

In winter the average temperature is 40 degrees F, and
the average daily low is 29 degrees. The lowest tempera-
ture on record, -1 degree, occurred at Greensboro on.
January 16, 1972. In summer the average temperature is
76 degrees, and the average daily high is 86 degrees. The
highest temperature, 102 degrees, was recorded on June
27, 1954.

Growing degree days, shown in table 1, are equivalent
to “heat units.” Beginning in spring, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (50 degrees F). The -
normal monthly accumulation is used to schedule single or
successive plantings of a crop between the last freeze in
spring and the first freeze in fall.

Of the total annual precipitation, 22 inches, or 52 per-
cent, usually fails during the period April through Sep-
tember,. which includes the growing season for most
crops. Two years in 10, the April-September rainfall is
less than 19 inches. The heaviest 1-day rainfall during the
period of record was 624 inches at Greensboro on Oc-
tober 15, 1954. Thunderstorms number about 47 each
year, 29 of which occur in summer. v B

Average seasonal snowfall is 11 inches. The  greatest
snow depth at any one time during the period of record
was 15 inches. On the average, 4 days have at least 1 inch
of snow on the ground, but the number of days varies
greatly from year to year.

The average relative humidity in midafternoon is about
55 percent. Humidity is higher at night in all seasons, and
the average at dawn is about 85 percent. The percentage
of possible sunshine is 64 percent in summer and 54 per-
cent in winter. Prevailing winds are southwesterly.
Average windspeed is highest, 9 miles per hour, in March.

In winter every few years heavy snow covers the
ground for a few days to a week. Every few years in late
summer or autumn, a tropical storm moving inland from

1
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differences among the soils of Guilford County. Major dif-
ferences among parent materials, such as differences in
texture, can be observed in the field. Less distinct dif-
ferences, such as differences in mineralogical composition,
can be determined only by careful laboratory analysis.

The two broad classes of parent materials in Guilford
County are residual materials and alluvium. Residual
material is related to the underlying rock, from which it
has weathered. Transported materials are related directly
to the soils or rocks from which they were removed.

Guilford County is underlain by granite, diorite, slate,
schist, and gneiss (3). Granite makes up about 48 per-
cent of the underlying rock. Gneiss is found in the
northwestern corner of the county and makes up about 15
percent. Schist underlies about 31 percent of the county.
Minor amounts of diorite and slate make up the remain-
ing underlying bedrock. )

In Guilford County the parent materials of the residual
soils derived primarily from acid and basic igneous and
metamorphic rocks. The light-colored, acid rocks include
granite, gneiss, and schist. Cecil and Appling soils formed
in material derived from acid igneous and metamorphic
rocks, as reflected in the low pH of these soils. In addi-
tion, the characteristics of the parent material have in-
fluenced the texture of these soils and of other more fria-
ble, coarser textured soils of this group. The dark-colored,
basic rocks include diorite and gabbro. These rocks are
the parent material of Iredell, Mecklenburg, and other
soils of the county that are more plastic and finer in tex-

ture. The basic influence of the parent materials is

reflected in the reaction of these soils: they are less acid
than others in the county. A number of soils of Guilford
County formed in mixed acid and basic rocks; for exam-
ple, Coronaca, Helena, Sedgefield, and Wilkes soils.
Greenstone schist makes up a large part of the mixed

rocks. At various locations the mixture consists of -

weathered granitic rocks and dikes of basic, dark-colored
rocks that intrude into the granite. These dikes vary con-
siderably in width, and their sudden outcropping results
in abrupt changes in kinds of soil. Many of the soils in
such areas are mapped in the Helena-Sedgefield complex.

Transported parent materials are primarily alluvium
and local alluvium, both of which may be young or old.
Young alluvium has been deposited recently and consists
of material that has been changed very little by the soil-
forming processes. Old alluvium consists of material that
has been deposited long enough for the soil-forming
processes to change it in varying degrees. Local alluvium
consists of soil material that has been transported short
distances by water and has been deposited along small
drainageways, in depressions, and at the foot of slopes.
The principal soils that formed in alluvium along streams

on flood plains are in the Congaree, Chewacla, and
Wehadkee series.
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited on land by
atreams.

Area reclaim. An area difficult to reclaim after the removal of soil for
construction and other uses. Revegetation and erosion control are
extremely difficult,

Association, soil. A group of soils geographically associated in a charac- -
teristic repeating pattern and defined and delineated as a single
mapping unit. .

Available water capacity (available moisture capacity). The capacity
of soils to liold water available for use by most plants. It is com-
monly defined as the difference between the amount of soil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil. The capac-
ty, in inches, in a 60-inch profile or to a limiting layer is expressed

f-1. T
Inchex
Very low 0to3
Low Jto6
Moderate 6to9
High More than 9

Base saturation. The degree to which material having base exchange
properties is saturated with exchangeable bases (sum of Ca, Mg
Na, K), expreased as a percentage of the exchange capacity.

Bedrock. The solid rock that underlies the soil and other unconsolidated
material or that is exposed at the surface.

Bottom land. The normal flood plain of a stream, subject to frequent
flooding.

Clay. As agsoil separate, the minera! soil particles less than 0.002 mil-
limeter in diameter. As a soil textural class, soil material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

Clay film. A thin coating of oriented clay on the surface of a soil 3g-
gregate or lining pores or root channels. Synonyms: clay coat, clay
skin. '

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. )

Colluvium. Soil material, rock fragments, or both moved by creep, slide.
or local wash and deposited at the bases of steep slopes. .

Complex slope. Irregular or variable slope. Planning or constructing
terraces, diversions, and other water-control measures is difficult.

Complex, soil. A mapping unit of two or more kinds of soil occurning 'f‘
such an intricate pattern that they cannot be shown separately of @
s0il map at the selected scale of mapping and publication.
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GROUND-WATER SUPPLY POTENTIAL AHD PROCEDURES FOR WELL-SITE
SELECTION IN THE UPPER CAPE FEAR RIVER BASIN, NORTH CAROLINA

By
Charles C. Daniel III and N. Bonar Sharpless

ABSTRACT

Population growth and industrial development in the 1,750 square
mile upper Cape Fear River basin of thezéencral North Carolina
Piedmont has been increasing, and currené surface-water supplies are
approaching limits of capacity. Thus, other water sources need to be
considered as alternatives in planning for future water supplies.
Ground water is one alternative source of supply. Ground water
supplies nearly half the population in the Piedmont and Blue Ridge
areas of North Carolina. Ground water is used at a rate of about 200
million gallons per day, yet it is a vastly underutilized resource

and little used for large municipal and industrial sources of water.

This report describés the most favorable areas for high-yield
wells (yields equal to or greater than 50 gal/min), estimates the
total ground water availability both in storage and from recharge,
and describes a site-selection procedure for wells that is based on
bedrock lithology, géomorphic analysis to locate fractures, and
reconnaissance mapping to locate areas of thick regolith and.a high

water table.

Ground water is stored in the regolith and in the underlying
fractured bedrock. The regolith averages about 50 feet thick and
contains approximately 1.5 billion gallons per square mile of poten-
tially available water. Seasonally this value ranges from 1.3 to 1.7
billion gallons per square mile. Storage capacity .in the fractured
bedrock is low and decreases to nearly zero below a depth of about
400 feet. Precipitation data from National Weather Service stations
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at Graham, Greensboro, and High Péiﬁt'aVeraged 45.9 inches per year'
for the period 1971 through 1980. About 19 percent of this amount
infiltrates to the water table to recharge the ground-water system,

The mafic volcanics uﬁit is the most productive bedrock aquifer,
having nearly three times as many high-yield wells as the sheared
granite, porphyritic granite, felsic volcanics, mica gneiss, and
diorite. High-yield wells are absent in the mica schist and argillite
units. The sheared granite, based on outcrop area and well yield, is
the second best unit for wells.

High-yileld wells are most often found in draws or narrow valleys
where the well site is underlain by thick regolith and highly frac-
tured bedrock, and has a high water table, Drainage patterns provide
clues to the.presence or absence of fractured bedrock.

: Driiling of test wells demonstrated the uséfulness of the site-
selection criceria'for locating, in selected geologic units, wells
with above average yields that penetrated zones of highly fractured
rock at sites with thick regolith and a high water table. A well
completed in the sheared granite near Gibsonville yielded 18 gallons
per minute, above average for the sheared granite unit. A production
well drilled in the mafic volcanics near the Greensboro-High Point
Regional Airport yielded 50 gallons per minute, nearly twice the
average for the unit. That well was tested by continuous pumping for
62 hours at an average rate of 38.5 gallons per minute. Eighteen
additional wells, 4 in bedrock and 14 in the regolith, were monitored
during the test. The water table assumed the shape of an elliptical
cone with the long axis approximately parallel to the strike of
foliation in the bedrock. Nearly all the pumped water was derived
from storage in the regolitch.



 INTRODUCTION

Additional water supplies will be needed in the upper Cape Fear
River basin as population and industrial development continue to
increase. Development of additional surface-water sources will be
confronted by a number of problems, including: (1) reservoirs
compete with farming, housing, and industrial development, for
available land; (2) many of the best reservoir sites, those in deep,
narrow valleys, are in use; (3) less suitable sites having wider,
shallower valleys, will require more land area. Shallow reservoirs
also tend to have more water-quality problems associated with biologic
activity than deeper reservoirs; and, (4) increasing land and con-
struction costs will make new reservoirs very expensive to build.
Thus, other water sources need to be considered as alternatives in

planning for future water supplies.

Ground water has many attractive features as a source of supply.
Ground water in the Piedmont province has a relatively low cost of
development (Cederstrom, 1973). Generally, ground water in Piedmont
areas, such as the upper Cape Fear River basin, is of good chemical
quality and requires little treatment. Because of the large quantity
of water in storage, the.ground-water system usually can sustain
moderate yields during annﬁal drought periods. Use of ground water
generally permits other land use activities if they do not impede the
infiltration of recharge or diminish water quality,

Ground water is an important but underutilized water-supply
source in the Piedmont province and hydrogeologically similar Blue
Ridge province of North Carolina. Data from a recent survey (Mann,
1978) show that 13 percent of the 132 public water supplies serving
500 or noreléuatomcra in the Piedmont rely on ground water. In 1975,
out of a:total population of 3,950,000 in the Piedmont and Blue Ridge
of North Caralina, two million people relied on ground water as a
gsource of supply (Heath, 1978). Ground-water use was approximately

200 million gallons per day.



Results of studies in other areas of the Piedmont similar to the
upper Cape Fear River basin suggest that the ground-water system may
possibly support large ylelds. For example, many wells in the
Georgia Piedmont produce more than 100 gal/min (gallons per minute)
and some yield nearly 500 gal/min (David Swanson, Georgia Geological
Survey, written comm,, 1979). Similarly, Cederstrom (1972) found
that yields of 100 to 300 gal/min are not uncommon for bedrock wells
in the Piedmont and Blue Ridge provinces from Maine to Virginia.

Purpose and Scope

The primary purpose bf this study was to evaluate ground water
as a source of large supplies for the upper Cape Fear River basin.
The occurrence and quantities of ground water available, both in
storage and from recharge by precipitation, are described in this
report along w1Cﬁ'£mproved techniques for developing the resource and
locating sites to drill wells which will have a good probability of
offering high sustained yields. This report discusses findings made
from January 1982 to May 1983.

The most favorable conditions for ground-water development-were
identified in an analysis of existing records of high-yield wells
(yields greater than 50 gal/min) and correlations between well yield
and rock type, topographic position, distance from streams, and
regolith thickness.

Ground-water storage was estimated from water-level records,
estimates of regolith thickness, and hydrologic properties of core
samples from the north Georgia Piedmont. An estimate of the maximum
ground-wvater availability was determined in'water-budget analyses for
several streams in the upper Cape Fear River basin using continuous
streamflow records and rainfall data collected between 197; and 1980.

Ground-water récharge was estimated by hydrograph separation.
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Climate

- The climate of the study area is temperate with distinct seasonal
changes in weather. The coldest month is January with an average
temperature of about 41 degrees Fahrenheit and the warmest month 15
July with an average temperature of about 78 degrees Fahrenheit. The
average annual rainfall is approximately 45 inches. The growing
season, that period without killing frosts, lasts from mid April to
the end of October. The moderate weather and abundant rainfall
support the lush growth of natural vegetation and crops of many
kinds. Undeveloped areas are often heavily forested with stands of
evergreen and decidﬁous trees. Fields and pastures support crops and
grasses much of the year. ; '

11



GEOHYDROLOGY
The principal components of the ground-water system in the study

area'are illustrated schematica;ly in figure 3. The regolith consists
of an unconsolidated or semiconsolidated mixture of clay and frag-
mental material ranging in size from silt and sand to boulders. The
porosity of the regolith is on the order of 35 to 55 percent near
land surface but decreases with depth as the degree of weathering
decreases. ﬁecause of its high porosity, the regolith Acts as a
reservoir which slowly feeds water downward into the bedrock. The
consolidated bedrock contains very little intergranular pore space.
Rather, the water within the bedrock 1s contained primarily in planar
secondary openings developed as a result .of fracturing. Secondary
porosity ranges from 1l to 10 percent in fractured crystalline rock
(Freeze and Cherry, 1979, table 2.4). Porpsities of 10 pércenc are .

atypical, whereas values of 1 to 3 percent are much more representative
of the North Carolina Piedmont. '

As a general rule, very few open fractures occur in bedrock of
the Piedmont at depths greater than 400 feet (LeGrand, 1967). At
greater depths, the pressure of the overlying material, or lithostatic
pressure, holds these fractures closed and the porosity can be less
than 1 percent. Fractures are moét numerous and -have the largest
openings near the top of the bedrock. These fractures are the

openings along which water can move.

The implications for the drilling of wells is obvious. The
chances of penetrating open fractures and obtaining water (or addi-
tional water) at depths below 400 feet is low. In fact, 85 percent
of the total possible yield from the average well is already obtained
at a depth of 200 feet; the average yield increases only 5 percent by

drilling to 300 feet (LeGrand, 1967). From the standpoint of ground-

water produc:ién, two 200-foot deep wells are more effective, on
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soil and saprolite as a reservoir and the desirability of having as
large a reservoir as possible from which to draw water, the smaller
drainages underlain by thick regolith seem to be better sites.than
che>1arger. broader stream bottoms which may only contain a thin
veneer of alluvium on top of bedrock.

Using average casing depth of wells as an indication of regolith
thickness (table 1), one might assume that the upland flats have the
largest, thickest regolith reservoir and therefore represent the best
location for a well site. However, under the influence of gravity
ground water flows away from the hilltops and toward lower lying
discharge areas along streams and lakes. Consequently wells in the
lower part of a drainage area are able to intercept water flowing
toward them and, in effect, derive water from a larger area because
of the natural gradient toward the well. Wells on hilltops, on the
other hand, mﬁétrinduce flow tgward the well by pumping.

The Ideal Well Site

An ideal site would be located in the geologic unit having the
greatest probability of high yields, have thick regolith, a high
water table, be underlain by highly-fractured bedrock, and have a
large contributing drainage area. High~yield geologic units of the
area are known (fig. 8); regolith thickness can be. estimated from
existing well data (table 1); and fracture locations can be inferred

from types of stream drainage patterns discussed earlier.

Sites habing the greatest possible saturated thickness of regolith
must also be identified. The porosity and specific yield of the
regolith decrease with depth (fig. 5). Consequently, sites with a
large saturated thickness of regolith, and a high water table, will
have the greater amount of available water in storage. In addition,
the higher the‘water table, the greater the available drawdown to
wells (in comparison to a well of similar depth in an area with a low
water table). In the upper Cape Fear River basin the regolith
is generally thickest in the interstream areas and thinnest in the
flood plains of perennial streams. On the other hand, the depth to
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. SUMMARY

Ground water is used by nearly half the population of the Piedmonc
and Blue Ridge ptovinces of North Carolina as their .source of water
supply, yet it is a vastly underutilized resource and little used for
large municipal and industrial sourceé of water. In a 1978 survey,
only 13 percent of the public water supplies serving 500 or more

customers in this region were using ground water as a supply source.

In contrast to the small amount of ground water actually used
(approximately 200 million gallons per day) the amount of potentially
available water stored in the ground is very large. In the Piedmont

and Blue Ridge provinces, ground water is stored in the regolith and

- in the underlying fractured bedrock. Nearly all of the storage

capacity is in the regolith. The storage capacity within fractures

"in the bedrock is low and below a depth of about 400 feet the storage

capacity decreases nearly to_zero. In the upper Cape Fear River
basin, the average thickness of the regolith is about 50 feet and the
average depth to the water table 15,6feet. Given that the remaining
35 feet i3 saturated with water and has a 20 percent drainable poros-
ity, each square mile contains an estimated 1.5 billion gallons of

water some of which drains to springs, streams, lakes, and wells.

Due to seasonal changes in the water table, the amount of water in
storage can vary from about 1.3 to 1.7 billion gallons per square
mile.

On an annual basis, the change in ground-water storage is
usually small and recharge will be about equal to ground-water
discharge or base runoff. Within the upper Cape Fear River basin
average annual precipitation is 45.9 inches per year or about 1,500
(gal/min)/miz. Of this amount, about 19 percent infiltrates to the

water table and part is available. to wells.
]

The most favorable area for ground-water development within the
upper Cape Fear River basin is tﬁe area underlain by the mafic vol-
canics unit. The second best is the area underlain‘by the sheared
granite unit. The likelihood of obtaining a high-yield well is
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greatest in these areas. Selection of the best sites within any rack
unit is based on considerations of topography and drainage patterns.
The best well sites will be in topographically low areas having a
high water table and large saturated thickness of regolith, all of
which is underlain by highly fractured bedrock. The best sites are
within the smaller valleys and draws of fracture-controlled intermit-
tent streams. Drailnage patterns provide clues as to the presence of
fractured rock; drainage linears that cut across lithologic boundaries
are a gqod indication of fracture control. Reconnaissance geologic
mapping is used to confirm interpretations of drainage patterns, help
determine the presence and thickness of regolith, and facilitate

final site selection.

Two test sites were selected for evaluating the site selection
procedure. One site was in the Rock Creek basin southwest of Gibson-
ville, an area underlain by speared granite. The other gite was in
the‘ﬂorsepen Creek basin, about 1 mile southeast of the Greénsbo:o-
High Point Regional Airport. The second site is in an area underlain

by the mafic volcanics unit.

_ Between December 14, 1982 and April 26, 1983, two wells were
drilled at the Rock Creek site and 20 wells were drilled at the
airport site. Two potential production wells were drilled at each
site; however, only one production well was successfully completed at
each site. The Rock Creek well yielded about 18 gal/min, above
average for the sheared granite. The airport well was pumped at

rates as high as 65 gal/min, much more than the average yield of 28

- gal/min fo: the mafic volcanics unit, as reported by Mundorff (1948).

The remaining wells at the airport were used for monitoring
water levels during a pumping test of thé production well, conducted
May 9 to 13, 1983. The average pumping rate for 62 hours of continuous
pumping was 38.5 gal/min and a total volume of 143,200 gallons was
pumped from the well., Nearly all of this water was derived from
storage in the regolith. Water levels in the production well declined
to 153.5 feet below the top of the casing by the end of the test.
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The final pumping level was 61.5 feet above the pump intake. Water
levels in all 18 observation wells declined during the test; declines
rénged from less than 1 foot to more than 13 feet., The water table
assumed the shape of an elliptical cone by the end of the test. The

long axis of the cone was approximately parallel to the strike of
foliation in the bedrock, or N. 50° E.

After the pump was turned off the water level recovered to 28.6
feet below the top of the casing at the end of one hour and to 19.7
feet, within 1.9 feet of the starting level, after 14 hours.

The successful completion of wells at test sites chosen using
site-gelection criteria based on geologic units, fracture identifi-
cation by geomorphic analysis, and regolith thickness, demonstrated
the usefulness of the criteria for identifying well sites.
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AN APFRAISAL OF THE GROUND-WATER RESOURCES OF THE

UPPER CAPE FEAR RIVER BASIN, NORTH CAROLINA

by
Edwin 0. Floyd, U.S. Geological Survey
and

Richard Peace, N.C. Department of Natural and Economic Resources

»?

INTRODUCTION

This report has been jointly prepared by the U.S. Geblogical Survey and
the Division of Ground Water of the North Carolina Department of Natural and
Economic Resources as a contribution to the interagency study of the water

i resources of the upper Cape Fear River basin. The report describes the occur-

rence, availability, chemical quality, and cost of development of the ground=- .
water resources in the basin.

The authors wish to acknowledge the cooperation of Heater Well Company,
Inc., McCall Brothers, Inc., and Bainbridge and Dance, Inc., in supplying
estimates of well=drilling costs in the basin.

PURPOSE AND SCOPE

An adequate and deﬁendable supply of good=quality water is a prime requi-
site to economic development of an area. The decision to use ground water or
surface water as a source of supply should not be made until both sources are

.compared in tetms of quantity, dependability, quality, and costs.

The purpose of this report is to supply information pertaining to the
feasibility of using ground water as a source of supply in the upper Cape Fear
River basin. Within the scope of this report, an appraisal of the ground-water
resources can be made by discussing, in general terms, the following basic

questions:



-Table l.-- Population supplied with water from surface-water and ground=-
water gources in the counties lying entirely or partly in the upper
Cape Fear River badsin.

Percent
Population served with using
Population ground
County in 1970 Ground water Surface water water
Alamance 96,362 46,562 49,800 48
Chatham 29,554 21,854 7,700 74
Caswell 19,055 17,555 1,500 92
Durham 132,681 - 32,681 100,000 25
Guilford 288,590 66,293 222,297 23
Harnett 49,667 34,017 15,650 68
Lee 30,467 17,967 12,500 59
Montgomery 19,267 13,767 5,500 71
Moore- 39,048 27,468 11,580 70
Orange 57,707 24,207 33,500 42
Randolph 76,358 ‘ 53,858 22,500 71
Rockingham = 72,402 A 31,702 40,700 44
Wake 228,453 91,653 136,800 40
Totals 1,139,611 479,584 660,027 42

GROUND-WATER RESOURCES

', Occurrence of-Ground Water

The source of all water in the upper part of the Cape Fear River
basin is precipitation, about 45 inches each year. Most of the precipi-
"tation runs overland to streams and is classed as "surface runoff,"
Another large part is returned to the atmosphere through evaporation and
by transpiration of plants. Ten to 15 percent of the total amount per=-
colates to the water table and becomes ground water. Beneath the water
table, ground water is stored in and is transmitted through the openings
in the rocks to points of discharge, such as wells and streams.

The rocks underlying the basin generally occur in two distinct zomes.
The uppermost zone is formed by weathering of the underlying bedrock. The
residual material formed by weathering is referred to as saprolite. It
usually consists of clay with lesser amounts of sand and large rock frag-
ments. The thickness of saprolite in the upper Cape Fear River basin
ranges from a few feet or less near rock outcrops to somewhat more than
100 feet. The average thickness on most hills and ridges is 30 feet.



Saprolite that has been eroded from the hills and transported
to the stream valleys to form the flood plains is called alluvium, which
may range in composition from clay to boulders. Its thickness is gener=-
ally less than 20 feet.

The saprolite in the basin is underlain by unweathered bedrock. It
consists of several different types of rock, most of which have similar
hydrologic properties. The different rock types will be discussed in
another section of this report,

The saprolite and fractured parts of the bedrock form the ground-
water reservoir of the basin. The quantity of water that can be stored or
transmitted by the saprolite-bedrock reservoir is dependent on the size,
shape, and abundance of their contained openings. In the saprolite, ground
water occurs in the pore spaces between particles. In bedrock, water
occurs in the sheetlike openings developed along fractures in the rock.

-
-

The bedrock has been subjected to great stresses during its long
geologic history and comprises a complex reservoir system., The degree of
fracturing of the rocks resulting from these stresses varies greatly from
place to place, ranging from very small, widely spaced fractures to zones
of intensely broken rocks that are tens or hundreds of feet wide.  Gener= '
ally, bedrock fractures are only fractions of an inch in size and spaced a
few inches to several feet apart. As a rule, the fractures decrease in
number and size with depth. Data show that zones of significant fracturing
extend to depths of more than 800 feet. The range of depth and degree of
fracturing is not adequarely known and considerable exploratory drilling
will be necessary to ascertain the structure of the reservoir system.

One of the basic concepts of ground-water hydrology is that aquifers
function both as a reservoir to store water and as a pipeline to transmit
water. The quantity of water that can be stored depends on the porosity of
the aquifer material., The ability to transmit water depends on the perme-
ability and thickness of the aquifer material. The porosity usually is
between 20 and 50 percent in saprolite whereas the porosity of bedrock is
generally a fraction of 1 percent. The permeability of both materials
generally is between 1 and 100 gpd (gallons per day) per square foot.
Obviously, the water in storage in a unit volume of saprolite is many
times greater than in an equal volume of bedrock. However, the thickness
of the water-bearing zone in bedrock is generally several times greater
than the thickness of the saturated part of the saprolite. In most cases
it is useful to consider that the saprolite functions as the reservoir and
that the bedrock functions as the pipeline.

Geologic Units

The occurrence of ground water in the upper Cape Fear River basin is

influenced to a large extent by the local geology. The type and structure

of the rocks have a strong influence on such factors as topography and the
thickness of the saprolite.



FAPreE BB BN A T

LeGrand (1967) has shown that the yield of wells in the Piedmont
region, which includes.the upper Cape Fear River basin, is related to the
topography at the well site and to the thickness of the saprolite. The
highest-yielding wells are almost invariably located in topographically
low areas, such as draws and stream valleys. The lowest-yielding wells
are generally located near the tops of hills and ridges.

The differences in yield in different topographic situations
apparently reflect the composite effect of several factors, Chief among
these is the number and size of fractures in the bedrock. Valleys are
believed to be located where fractures are most abundant, whereas the
hills and ridges suggest the presence of relatively massive (unfractured)
rock., Another factor is the tendency of the ground water to move toward
valleys from the adjoining ridges, so that more water is available to
pumping wells in valleys. A third factor, and one of the most important,
is the infiltration of water from streams into the fractured rock when
-groundewater levels are lowered by pumping. : -

L3

The thickness of saprolite is important because, as noted earlier, the
saprolite functions as a reservoir. When fractured-rock wells are pumped,
water slowly seeps downward from the saprolite into the fractures in the
rock. Thus, the thicker the saprolite the larger the volume of water avail-
able for withdrawal. From what was said in the preceding paragraph about
stream infiltration in valley areas, it is apparent that the thickness of
saprolite is of greatest significance to the yield of wells in upland areas.
In uplands underlain by 25 to 50 feet of saprolite, the sustained yield of
wells may be double that of wells in uplands underlain by only 5 to 10 feet

of saprolite.

Quantity of Available Ground Water

During extended dry periods the flow of streams in the basin is
sustained by ground water discharging from the adjacent aquifers. The
volume of ground water discharged to streams is an indication of the amount
of water available for development from the ground-water reservoir.

Comprehensive quantitative studies of the amount of ground water avail=-
able for development in the upper part of the Cape Fear River basin have
not been made. However, based on studies in similar areas, it is estimated
that the streamflow equaled or exceeded 70 percent of the time is a reliable
indicator of the amount of ground water available.

Figure 3 shows areas of approximately-equal ground-water discharge,
based on the flow of streams equaled or exceeded 70 percent of the time.
The area encompassed by each coincides with the areas underlain by the three
principal hydrologic units and represents the average rate of ground-water
discharge to streams, in millions of gallons per day per square mile of
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ground=-water development, and after spending thousands of dollars in
drilling wells they still do not have an adequate supply of water. However,
the ground=water resources of thé basin are adequate to meet demands many
times larger than those presently being met. To minimize future problems,
development of ground=water supplies for industries and municipalities
should be carefully designed and managed by qualified professional personnel.

Pollution

Even though ground water is better protected from pollution than sur-
face water, there are many places where pollutants are known to have found
their way into the aquifers. With increased development of an area, there
comes an increasing potential for pollution of the ground=water resource.
Sanitary land fills are becoming more numerous and in each case provide
almost direct connection between the refuse and the water table. Sewage,
fertilizers, and industrial wastes are common agents of stream pollution,

' and, if unchecked, they may preclude the development of potentially large

ground=water supplies from some of the stream valleys in the basin.

CONCLUSIONS

Large amounts of water are stored in the rocks underlying the upper
part of the Cape Fear River basin. Dependable ground=water supplies can be
developed from these rocks in all parts of the basin if the hydrologic con-
ditions are properly evaluated and the wells and well fields are designed
accordingly.

The chemical quality of the ground water in the basin is generally
suitable for most uses. However, excessive concentrations of irom, harde
ness, and chloride occur in some local areas. Where necessary, the
objectionable constituents can be effectively and economically reduced or
removed by treatment of the water.

It is not within the scope of this report to provide exact data for
development of water supplies at specific sites. However, with the avail-
able data, it is possible to predict, within acceptable limits, the general
hydrologic conditions over a sizable area. Even in similar geologic and
topographic situations, the hydrologic conditions can differ greatly
within a short distance. For this reason, it is rarely possible to
predict accurately the conditions at a specific site prior to actual
on-gsite testing.

14
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The different geologic, hydrologic, and economic conditions that
had to be considered in appraising the ground=-water resources of the basin
make it necessary that cértain generalized assumptions be made in esti-
mating the costs of development. On these assumptions were based the
estimated costs of construction and operation of hypothetical wells.
These estimates are valid only for a comparison with estimates of costs
of developing a supply from surface-water sources or from the different
geologic units in the basin. Because of these assumptions, the estimates
given are neither appropriate nor intended for use in detailed planning’
of ‘a specific system. Planning and design of specific systems require
geologic and hydrologic data from the actual project site and also the
services of consulting ground=-water hydrologists and qualified
well=drilling contractors.
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Figure 1. Map of

North Carolina showing the location of the upper part of the Cape Fear River basin.
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| U.S. GEOLOGICAL SURVEY
WATER RESOURCES INVESTIGATIONS REPORT 86-4132

Errata sheet

References were omitted from captions to figures

3 and 6 on pages 7 and 19 fespectively. The
correct captions are as follows:

Figure 3.--Physical setting of the ground-water system in North Carolina
(From Heath, 1980).

s

Figure 6.--Geologic belts, terranes, and some major structural features
within the Piedmont and Blue Ridge provinces of North Carolina
(From Brown, P.M., and Parker, J.M., III, 1985).

The'equation on page 33 is incorrect as shown.
The equation should read:

yield = a - b(depth) + c(depth x diameter) - d(depth2 x diameter)

where a, b, ¢, and d are regression coefficients.
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STATISTICAL ANALYSIS RELATING WELL YIELD TO CONSTRUCTION PRACTICES
AND SITING OF WELLS IN THE PIEDMONT AND BLUE RIDGE PROVINCES
OF NORTH CAROLINA

By Charles C. Daniel III

ABSTRACT

A statistical analysis was made of data from more than 6,200 water
wells drilled in the fractured crystalline rocks of the Blue Ridge,
Piedmont, and western edge of the Coastal Plain where crystalline rocks
underlie sediments at shallow depths. The study area encompassed 65
counties in western North Carolina, an area of 30,544 miz, comprising nearly
two-thirds of the State, Additional water supplies will be needed in
western North Carolina as population and industrial development continue to
increase. Ground water is an attractive alternative to surface water
sources' ‘for moderate to large supplies. The statistical analysis was made

to identify the geologic, topographic, and construction factors associated
with high-yield wells,

It is generally held that the crystalline rocks of the Blue Ridge and
Piedmont provinces yield only small amounts of water to wells, that water is
obtained from vertical fractures that pinch out at a depth of about 300 feet
because of lithostatic pressure, and that the function of a large diameter
well is primarily for storage. These concepts are reasonable when based
upon the average well drilled in these rocks: a domestic well, 125 feet
deep, 6 inches or less in diameter, and located on a hill or ridge.
However, statistical analysis shows that wells in draws or valleys have
average yields three times those of wells on hills and ridges. Wells in the
most productive hydrogeologic units have average yields twice those of wells
in the least productive units. Wells in draws and valleys in the most
productive units-'averége five times more yield than wells on hills and
ridges in the least productive units.

Well diameter can have a significant influence on yield; for a given
depth, yield is directly proportional to well diameter. Maximum well yields
are obtained from much greater depths than previously believed. For

1




example: the average yield of 6-inch diameter wells located in draws and
valleys can be expected to reach a maximum of about 45 gallons per minute at
depths of 500 to 525 feet; for similarly located 12-inch diameter wells, the
average yield can be expected to reach a maximum of about 150 gallons per
minute at depths of 700 to 800 feet.

INTRODUCTION

Additional water supplies will be needed in the Piedmont and Blue Ridge
provinces of North Carolina (fig. 1) as population and industrial
development continue to increase. Municipal and industrial water supplies
are derived almost exclusively from surface water sources. However, the
potential for further development of surface water is limited, and ground
water iIs an attractive alternative for moderate to large water supplies.

Ground water has many attractive features as a source of supply.
Ground water in the crystalline rocks of the Piedmont and Blue Ridge
provinces has a relativelyo low cost of development (Cederstrom, 1972).
Generally, ground water in these areas is ofGLood chemical quality and
requires 1little treatment. Because of thecplntgo quantity of water in
storage, the ground-water system usually can sustain moderate yields during

" seasonal dry periods. The use of ground water generally permits other land-

use activities if they do not impede the infiltration of recharge or
diminish water quality.

The crystalline rocks underlying the Blus Ridge and Piedmont have the
reputation for furnishing only small quantities of ground water:. This
impression is the outgrowth of drilling large numbers of domestic
wells, which do not represent efforts to obtain quantities of waterfbeyond
the minimum requirement of 2 to 10 gal/min. About 70 percent of all wells
drilled in the Blue Ridge and Piedmont are for domestic supply and most were
located and drilled without regard to geology, topography, and optimal
construction. There are, however, a significant number of wells that yield
a few tens to a few hundreds of gallons per minute. Additional high-yield
wells 1likely could be developed at carefully selected sites throughout the

area.
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'Results of studies in several areas of the Piedmont, both within and
outside North Carolina, show that the ground-water system can support large
well yields. For example, Daniel and Sharpless (1983) reported finding more
than 300 wells in an eight-county area of central North Carolina that
produce 50 gal/min or more. Cressler and others (1983) found a substantial
number of wells in the Georgia Piedmont that yield more than 100 gal/min aﬁﬂ
some that yield nearly 500 gal/min. They also found 66 mainly industrial
and municipal wells that had been in use for periods of 12 to more than 30
years without experiencing declining yialds; Similarly, Cederstrom (1972)
found that yields of 100 to 300 gal/min are not uncommon for.bedrock wells
in the Pledmont and Blue Ridge provinces from Maine to Virginia.

To evaluate the potential for large ground-water supplies in the
Piedmont and Blue Ridge provinces of North Carolina, éhe U.S. Geological
Survey; - in cooperation with the North Carolina Department of Natural
Resources and Community Development, conducted a five-year study of ground:
water resources in the region. This report is part of that study.

Rurpogse and Scope
The purpose of this report is to describe a statistical analysis of
data from a large number of water wells in the Piedmont and Blue Ridge

provinces of North Carolina that was undertaken to identify factors
associated with high-yield wells. 4

The statistical analysis was made- by using hydrologic, geologic,
topographic, and well-construction dﬁta obcaiﬂed from records of more than
6,200 water wells. The wells are in an area including all of the Blue Ridge
and Pledmont provinces in the State and an adjoining narrow strip at the
western edge of the Coastal Plain province where a number of wells draw
water from Piedmont crystalline rocks at shallow depth beneath the
sedimentary cover. The study area encompassed all of 65 counties in North
Carolina, an area of 30,544 miz,vcomprising nearly two-thirds of the State
(fig. 1).




The Coastal Plain has little relief in contrast to the adjoining
Piedmont. It is marked by sluggish streams flowing in broad valleys cut
into predominately sand and clay units that thicken seaward from a feather
edge at the Fall Line. Along the western edge of the Coastal Plain, the
sediments are underlain at shallow depth by crystalline Piedmont rocks (fig.
3).

Geology

The geology of the Piedmont and Blue Ridge is extremely complex. All
major classes of rocks--metamorphic, 1igneous, and sedimentary--are
represented, although metamorphic rocks are the most abundant. The
metamorphic and igneous rocks range in composition from felsic to ultramafic
and range in age from Precambrian in the Blue Ridge to Triassic and Jurassic
in the Piedmont. ' The metamorphism of the rocks varies in grade from low
rank to high rank, that is, varying in degree of recryst&llization and’
destruction of the original texture; many have been folded and refolded
during multiple metamorphic and orogenic ‘events. The rocks are broken and
displaced by numerous faults and zones of shearing, some of which are many
miles in length. Nearly everywhere are rock fractures without displacement
called joints. The joints commonly cluster in groups orientated about one
or more preferred directions. Within the crystalline rocks of the Piedmont
are downfaulted basins (grabens) filled with sedimentary rocks of Triassic
age.

There have been three or more periods of igneous intrusion (Fullagar,
1971) with the emplacement of plutonic bodies ranging in size from
batholiths down to dikes, sills, and veins. Most instrusions have been -
metamorphosed, deformed, and fractured, but some are massivg and have little
or no 'foliation. All rocks have been subjected to uplift,iweachering; and
erosion, which resulted in the widening of fractures and the formation of
new openings such as stress-relief fractures. These breaks in the otherwise
solid rock are the conduits for ground-water flow. All of the events and
processes that are part of the geologic history of the area have given the
hydrogeologic system properties that control the present-day movement and

" eirculation of ground water.
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‘Bedding and planes of metamorphic foliation gon.rally are folded and
tilted and can have almost any attitude and orientation. Fractures,
bedding, and foliation create inhonogenoities in the rocks, with the result
that permeability is usually greatest parallel to bedding and foliation and

zones of fracture concentration, and least at right angles to the plane of
these features. '

Bedrock may be exposed at land surface on steep slopes, rugged
hilltops, or in stream valleys, but nearly everywhere else is overlain by
unconsolidated material to depchs of more than a hundred feet. Collectively
this unconsolidated material, which is composed of saprolite, alluvium, and
soll, is referred to as regolith. Saprolite is clay-rich, residual material
derived from in-place weathering of the bedrock. When the bedrock weathers
to form saprolite, the relict structures generally are retained and the
directional properties of permeability are also retained. In many valleys
the saprolite has been removed by erosion, and bedrock is exposed or thinlj
covered by alluvial deposits. Soil is nearly everywhere present as a thin
mantle on top of both the saprolite and alluvium. The water-storing and
transmitting characteristics of bedrock and regolith and the hydrologic
relation between them determines the water-supply potentiai of the ground-
water system in the Piedmont and Blue Ridge provinces.

Hydrogeologic Units

Within the Piedmont and Blue Ridge of North Carolina there are hundreds
of rock units which have been defined and named by various conventions more
in keeping with classical geologic nomenclature than hydrologic terminology.
The geologic nomenclature does little to reflect the water-bearing potential
of the .different units. To overcome this shortcoming and to reduce the
number of rock units to the minimum necessary to reflect the differences in
water-bearing potential, a classification scheme based on origin,
composition, and texture was devised (table 1). The rationale behind the
hydrogeologic units shown in table 1 is the hypothesis that these factors
would be 1linked not only to a rock’s primary porosity but also to its
susceptibility to the development of secondary porosity in the form of

10



unic(s). The yield data used for this comparison also were corrected to an
average 154-foot depth and 6-inch diameter. A regression analysis of well
yields in the various belts is shown in figure 14. The average difference
in yield between belts is 0.9 gal/min. Average yield varies from a low of
about 11.5 gal/min for the Smith River allocthon (SR) and Triassic basins
(TR) to a high of about 23 gal/min for the Blue Ridge belt (BR). Analysis
of wvariance tests found that the average yield of belts at the Qpper and
lower ends of the data are significantly different. The inequalities
significant at the 0.95 confidence level are also shown in figure 14,

The belts with the highest yields, the Blue Ridge (BR), Chauga (CA).
and Inner Piedmont (IP), are dominated by high rank metasedimentary rocks,
mafic gneisses, schists, and quartzites, and include smaller areas of
metaigneous rocks, all of which have above average yields. The Charlotce
belt (CH), which 1is characterized by igneous rocks intruded into country
rocks of metavoleanic and metaigneous origin (Fullagar, 1971), and the
Carolina slate belt (CS), which is dominated by metavolcanic rocks (Butler
and Ragland, 1969), both are belts having low average ylelds.

The areas containing sedimentary rocks, the Triassic basins (TR) and
the western edge of the Coastal Plain (CP), are far apart in average yield

with the Triassic basins having the next-to-lowest yield and the Coastal
Plain the third highest.

SUMMARY AND CONCLUSIONS

A statistical analysis was made of data from more than 6,200 wells
drilled in the crystalline rocks of the Blue Ridge, Piedmont, and the
western 'edge of the Coastal Plain where crystalline rocks underlie sediments
at shallow depths. This analysis was made to identify factors associated
with‘ high-yield wells. The data were classified according to geologic
belts, hydrogeologic wunits compésed of similar rock types, topographic
setting, total and saturated thickness of regolith, water level, casing

depth, yield, total depth, well diameter, and water use.
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Six topographic settings were combined into three groups based on well
ylelds: hills and ridges, slopes and flats, and draws and valleys. Wells
on hills and ridges had the lowest yields (averaging about 10 gal/min),
wells in draws and valleys, the greatest (averaging about 30 gal/min).
Regolith thickness was about the same regardless of topographic group, but

saturated thickness was least (about 19 feet) under hills and ridges and

greatest (about 34 feet) under draws and valleys. Average yields in the
geologic belts and hydrogeologic units ranged from about 11 to 25 gal/min.
There was considerable scatter in yilelds in all geologic belts and
hydrogeologic units. Of 14 geologic belts, 10 were statistically different

on the basis of well yield, as were 9 of 21 hydrogéologic units.

About 70 percent of the wells were drilled for domestic use and, on the
aver&ge, yielded about 11 gal/min; 80 percent of these wells were located on
hills and ridges. The 30 percent of the wells drilled for public supply and
_commercial-industrial supply ylelded about 30 gal/min on the average; about
50 percent of these wells were located in draws and valleys. The domestic
wells had an average deﬁch of about 125 feet, the public-supply and
commercial-industrial wells about 225 feet. Fewer than 2 percent of the
domestic wells were 8 inches in diameter or larger, whereas nearly 25

percent of the public-sﬁpply and commercial-industrial wells were 8 inches
or larger. »

Selecting the most favorable hydrogeologic unit or geologic belt alone
can improve the chance of increasing the yield of the average 6-inch
diameter, 154-foot deep well from about 11 to 12 gal/min to about 23 to 24
gal/min, about a two-fold increase. Considering topography alone, the
average well on hills and ridges can be expected to average less than 12
gal/min, vhereas wells in draws and valleys can be expected to average about
29 gal/min, an 1increase of 2.4 times. When the factors of hydrogeologic

unit or geologic belt are considered in combination with topographic

setting, the range in ylelds is even greater. Wells in draws and valleys in
the most productive units average five times more yield than wells on hills
and ridges in the least productive units.
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The statistical analysis supported some concepts and criteria for well-
site selection, such as the siting of a well with regard to topography.
More importantly, however, the analysis indicates that some previously held
concepts may be in error. First and foremost is the generally held concept
that the crystalline rocks yield only small amounts of water to wells. The
analysis showed that this concept may be due to cultural bias. Most wells
drilled in these rocks are small diameter, are located primarily on hills
and ridges--the poorest possible sites for wells--and are drilled only to
depths where sufficient water for a domestic supply is obtained. In the
same theme, well diameter has not been considered to have much effect on
yield--a large-diameter well was considered a storage tank. Statistical
analysis shows, however, that for a given depth the yleld of -a well is
directly proportional to the well diameter. The larger the diameter the
greater the yield. '

Well construction in crystalline rocks has long been based on the
concept of a well intersecting near vertical open fractures and joints that
because of lithostatic pressure, pincﬁ out at depths of about 300 feet, As
a result, the drilling of many wells has been arbitrarily stopped when the
depth of 300 feet was reached. The average well, whether domestic or
commercial-industrial, is not even that deep. The analysis indicates cthat
very few wells have been drilled deep enough to test the full potential of
the sites. For example, the average yield of 6-inch diameter wells located
in draws or valleys reaches a maximum of about 45 gal/min at depths of 500
to 525 feet; the average yield of 12-inch diameter wells located in draws or
valleys reaches a maximum of about 150 gal/min at depths of 700 to 800 feet.

Whatever the hydrogeologic unit or topographic location, the chances of

obtaining high ylelds are enhanced by increasing the depth and diameter of
the well to a much greater extent than previously thought.
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FOREWORD

The method for ranking hazardous substance facilities that is

‘described in this document was developed by The MITRE Corporation

under contract to the U.S. Enviroomental Protection Agency. The
method has benefited from extensive review and comment by EPA
personnel, state officials, and interested parties in the private
sector.
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1.0 INTRODUCTION

The Comprehengive Environmental Response, Conpensatioﬁ‘and
Liability Act of 1980 (CERCLA) (PL 96-510) requires the President to
identify the 400 facilities in the nation warranting th; highast
priority for remedial action. In order to set the ériorities.
CERCLA requires that criteria be established based on relative risk
or dangct, taking into account the population at risk; the hazardous
potential of thi substances at a facility; the potential for
contanination of drinking water supplies, for direct human contact,

and for destruction of sensitive ecosysteams; and other appropriate

factors. '

This dé:uncn: describes the Hazard Ranking System (HRS) to be
used in evaluating the tela:iyc potential of uncontrolled hazardous
substance facilities go cause human health or safety problems, or
ecological or environmental damage. Detailed instructiouns for using
the HRS are given in the félloving sections. Uniform application of
the ranking system in each State will permit EPA to identify those
releases of hazardous substances that pose the greatest hazard to
humans or the environment. Howvever, thg HRS by itself can#o:
establish priorities for the allocation Af funds for remedial
action. The HRS is a means for applying uniform technical judgement
regarding the potential hazards presented by a facility relative to

other facilities. It does not address the feasibility,

desirability, or degree of cleanup required. Neither does it deal
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The ranking of facilities nationally for remediasl action will

be based primarily oun su. SF! and SDc may be used to identify

facilities requiring esergency attention.



REFERENCE 21



SEE APPENDIX A

-

| Reference 21

FIGURE 1



REFERENCE 22



NUS CORPORATION AND SUBSIDIARIES - - . TELECON NOTE
- _ Refé'renicie; 22 - |

CONTROL NO. TDD No. F4-8803-42 DATE: May 3, 1988 TIME: 1315

DISTRIBUTION: Custom Finishers, Inc., High Point, North Carolina

BETWEEN: Wayne Slaydon, Water OF: City of High Point Water & PHONE: (919) 883-3465
&Sewer Supervisor Sewer

AND: Michael Profit, NUS Corporation : ‘
. mv 5'31%

DISCUSSION:

. -

High Point obtains its water from High Point city lake located northeast of town. The intake is located in Deep
River, just below the dam which forms High Point Lake. System serves 30,000 connections within the city limits;
the population of High Point is 62,000. The system is branching out to serve currently unserved areas of Guilford
County between High Point and Greensboro.

NU$ 067 REVISED 0633
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NUS CORPORATION AND SUBSIDIARIES ] TELECON NOTE

R.efe'rencé 2'3 ' ‘ -

CONTROL NO. ' ' DATE: 4/24/89 TIME: 1630

DISTRIBUTION:

BETWEEN: John Frezell, Town OF: Town Hall of Jamestown PHONE: (704) 454-1138
Manager :

AND: Eric Corbin, NUS Corporation -~ M ,
DISCUSSION:

Mr. Frezell was contacted in an effort to determine the source of water for the Jamestown Water Department.

have a surface water intake located at the Oakdale treatment facility on the Deep River. He further stated that
they served at 1,000 residences and at 150 businesses. '

He stated that they purchase water from the High Point Water Dept., from the Greensboro Water Dept., and they

NUS 067 REVISED 068S
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FISHING INFORMATION FOR NORTH CAROLINA

CITY LAKE FISHING

ln the ‘[ Refereni(iwzﬁl:
Central Piedmont
Revised Edition

Roger Jones, Fishery Biologist
Division of Boating and Inland Fisheries

September 1985
North Carolina Wildlife Resources Commission
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FOK NUK I H CAKULLINA
CENTRAL REGION
Roger Jones, Fishery Biologist

Division of Inland Fisheries
North Carolina Wildlife Resources Commission

NN ‘ Raleigh, North Carolina
NN .
’ . Introduction
81 6 4 18 Municipal water supply reservoirs are an important water resoutce in

: A the central Piedmont area of North Carolina. These reservoirs are located
ROCKINGHAM CASWELL PERSON in the most densely populated areas of the state and thus receive extensive
use which includes sport fishing. The primary purpose of this brochure is
to provide the sportsmen of North Carolina with information about
fishing in these central Piedmont city lakes. The lakes are found inan 11
county area (see map) that forms the Wildlife Resources Commission’s
[2 GUILFRD District Five. The Commission has entered into written agreements with
several municipalities to develop fish management for each of these lakes.
Presently, there are eight lakes under such agreements in this area but
fisheries management assistance has been provided upon request by city
governments at an additional 12 lakes. :
Commission activities being conducted on these water supply
reservoirs include fish population surveys, creel surveys, fish stockings,
and aquatic vegetation control. The Commission has also cooperated
with municipalities to install fish attractors or reefs in many lakes to
‘provide cover for numerous kinds of fish in hopes of improving angler
success. Information gathered from these and similar activities over
extended periods of time ‘provide the basis for making fishery manage-
ment decisions including selecting and evaluating size and creel limits and

RANDOLPH

L. Brandt ' 11. Michie stocking forage and game fish species.
g é.:‘;n&lmikmm City g Oak Hollow The lakes are listed in alphabetical order and are followed by short
4 Farrmer 14, Quaker Creck paragraphs describing theit location, size and fishery. A guide to the
5 Higgins Is. lmhmsem : facilities available at each lake can be fouqd near the end of this brochure.
6. High Point 16. Reidsville City
7. Holt 17. Rogers
8. Hunt 18. Roxboro
9. Lucas 19. Siler City

10. Michael 20. Townsend
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Lake Brandt

Lake Brandt, a raw water source for the City of Greensboro, is located
north of the city on Reedy Fork Creek with access near the dam off SR
2303 (Guilford Co.). This lake covers 810 surface acres and has been
managed by the North Carolina Wildlife Resources Commission
(N.C.W.R.C.) under the small lakes program since May 1968. The
major game fishes of Lake Brandt are bluegill, crappie and largemouth
bass. This lake supports a very good trophy bass fishery and crappie
fishing is considered good in the early spring months. Threadfin shad
and channel catfish have been stocked over the past few years, the shad
providing forage for crappie and largemouth bass while the catfish were
stocked to supplement natural reproduction. The lake also supports
large populations of white catfish and bullheads, which are under-
harvested, and several large carp are caught each spring. Lake Brandt is
closed to fishing on Tuesdays during the fishing season and for the entire
duckhunting season. Night fishing was started in 1985 for one day a
week during the summer months. This should provide additional fishing
opportunity especially for catfish and crappie which are commonly
active at night.

Old Burlington City Lake

Old City Lake, a primary water supply for the City of Burlington, is
located on Stoney Creek near the small community of Hopedale with
access off SR 1730 via NC 62 north (Alamance Co.). This lake covers
350 acres and is downstream from Lake Cammack. The old lake
supports fair to good bass fishing with the best chances of catching a
lunker bass occurring during November and December. Crappie fishing
is good with nice stringers caught during the spring months. Bream
fishing is excellent with plentiful catches of 8-10 inch sunfish. Striped
bass x white bass hybrids are occasionally caught with teports of some
fish in excess of 5 pounds. These fish were originally stocked in Lake
Cammack and have migrated downstream. Outboard motors are
restricted to 10HP on the Old City Lake.

Lz_lke Cammack

Lake Cammack, formerly called Lake Burlington, is a narrow “Y”
shaped lake covering 840 acres. The lake serves as a secondary raw water
supply for the City of Burlington and has been managed under the small
lakes program since December 1967. Cammack is located north of
Burlington on Stoney Creek with access at the marina off SR 1002
(Alamance Co.). This lake supports many kinds of fish including the
Morone hybrid. Hybrids were stocked in the early 1980s to provide an
additional sport fish. According to local anglers, the hybrids are best
caught during the fall months and many fish are in the 7-8 pound class.
The largemouth bass population is fair with numerous small fish caught
in the spring. However, Cammack is noted for its frequent catches of
lunker bass (8 pounds and above) during the late fall and winter months.
Many of these lunker bass are caught by jigging in the old stream
channels. The lake also supports fair to good populations of chain
pickerel (jack) and redear sunfish (shellcracker). Jack are caught in the
winter months by trolling in the upper portions of the lake. Also, anglers
report frequent catches of white bass from Cammack during the early
spring months. A zoned fishing area is located upstream in both arms of

the lake.

Lake Farmer

Lake Farmer serves as primary source of raw water for the City of
Yanceyville and is located on Country Line Creek southwest of the
town. Access to the lake is via a new road running west from SR 1156
(Old Hwy. 62) about 3 miles from Yanceyville (Caswell Co.). The lake
covers 369 acres and was filled in 1983. The N.CW.R.C. stocked Lake
Farmer in 1984 with largemouth bass, bluegill and redear sunfish. The
lake will open to public fishing in 1986 and should provide anglers with
excellent fishing.



High Point Lake

High Point Lake, a primary source of raw water for the City of High
Point, is an impoundment of the Deep River located in the city with
access at the boat dock off US 29-70A (Guilford Co.). The lake covers
approximately 356 acres and was placed in the small lakes program in
1968. Dominant game fishes present are bluegill, pumpkinseed,
crappie, Morone hybrids and largemouth bass. Many nice stringers of
crappie are caught during the spring months. Largemouth bass fishing is
considered fair to good with a few lunker bass taken during the early
spring months. Hybrid bass fishing is good and the lake held the state
record a few years ago. Other species found in the lake are shellcracker,
bultheads, robin, pickerel and carp. Several large carp and channel
~ catfish are caught each year. Excellent pier fishing is available for
panfishing in the cove adjacent to the marina. The lake has been stocked
occasionally with threadfin shad to provide adequate forage for crappie.

Electrofis'hingﬁ'u one method that ﬁshenes biologists use to sample fish populations

Lake Higgins

Lake Higgins, a secondary raw water source for the City of
Greensboro, is located north of the City on Bush Creek (tributary of
Reedy Fork Creek) with access off SR 2135 via US220 north (Guilford
Co.) and covers 287 acres. It was placed in the small lakes program in
May 1968. Largemouth bass fishing is fair with an occasional lunker
taken throughout the year; however, most of the fish caught average
around 12 inches in length. Threadfin shad are stocked frequently to
provide forage for crappie and largemouth bass. Lake Higgins also has
been stocked with channel catfish and Morone hybrids. Hybrids are
caught frequently with some fish topping the scales at 10-12 pounds.
Nice stringers of 3 to 4-pound channel catfish often are caught during
late spring and summer months. The crappie fishing is considered fair to
good by local anglers with the best fishing occurring in the spring of the
year around brush piles and bridge crossings. Higgins is closed to fishing
on Mondays during the fishing season. Pier fishing is available at the lake.
Night fishing was started in 1985 for one day a week during the summer
months. This should provide excellent fishing opportunity for hybrid
bass and catfish species. Fishing licenses are sold at the lake.

' Lai(e Holt

Lake Holt, formerly called Lake Butner, serves as a primary source of
raw water for the City of Butner. The lake is located on Knapp of Reeds
Creek northwest of the town with access off SR 1004 near the
intersection of SR 1103 and SR 1112 (Granville Co.). Lake Holt covers
330 acres and is surrounded mostly by game lands property which
provides a scenic background. Ten kinds of fish have been collected in
fish samples conducted by the N.C.W.R.C. with bluegill, pumpkinseed,
white perch, yellow perch and largemouth bass being numerous. Large-
mouth bass fishing is considered fair by local anglers with average size
around 12-14 inches. Stringers of white perch averaging 8-10 inches are
frequently caught in 6-8 feet of water over rocky shoals during the
spring months. Channel catfish have been stocked into Lake Holt and
are a favorite with many local anglers.
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‘ Reference 26 .

NUS CORPORATION AND Svwurmeiecinoc TELECON NOTE

CONTROL NO. F4-8803-58 DATE: May9, 1988 TIME: 3:00p.m.

DISTRIBUTION:

Glass, E. H. Co. Landfill
Cone Mills Corp. - White Oak Plant

L

BETWEEN: Don Grubbs OF: Guilford Co. Water Dept. PHONE: (919) 373-2055
Greensboro,N.C. ' .

AND: Joan Dupont, NUS Corporation

Yean Pupet 51707

DISCUSSION:

The Guilford County Water Department obtains its water supply from Lake Townsend, Lake Higgins, and Lake
Brandt. The county has two raw water lines; water from Lakes Brandt and Higgins is treated at Mitchell and
water from Lake Townsend is treated at Townsend. Water from the different lines is probably combined
somewhere in the distribution system; Mr. Grubbs said he would have to check pipeline maps to verify this. The
water system has approximately 66,000 accounts (i.e., connections).

Inside the city limits of Greensboro, approximately 99.9% of the people are served by the county water system.
Water is also provided by the county in its service areas outside the city limits; however, residents outside the
city limits are not required to be hooked up to the water and sewer lines. Mr. Grubbs did not know how to find
out which residents were not hooked up, other than going through individual account records.

From the dam at Lake Townsend, Gunlford County’s water service lines go south. Mr. Grubbs was not sure
whether areas north of Guiiford’s service areas (i.e., south of Lakes Townsend and Jeannette) are on wells and
septic tanks. Residences along service area boundary lines are served by county water. There are no other
water service areas lmmedlately north of Guilford County’s water service areas; the next closest water service
area to the north is located in Reidsville, in Rockingham County.

Lake Jeannette was formerly called Richland Lake, among other names. It is owned by the Cone Mills

Corporation and has been developed by the company as a residential area. The residents are on Guilford County
water.

Groundwater wells in the Greensboro area are approximately 150 feet deep or deeper; Mr. Grubbs has a well
that is approximately 360 feet deep and supplies good water. He did not know the depth of the water table.
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Site Name: Union 0il Southeast Terminal
Site Number: NCD 000 609 974

!Reference'27A

Site Location: Greensboro, N.C.

Guilford County

Latitude: 36 04 39.0
Longitude: 79 55 24.5
Date: October 21, 1992
Calculation Results
Distance from Population Number of Households
Site Location Per Ring Cumulative Per Ring Cumulative
0 to 1/4 mile 36 36 18 18
>1/4 to 1/2 mile 190 226 142 160
>1/2 to 1 mile 1,426 1,652 935 1,095
>1 to 2 miles 10,769 12,421 5,668 6,763
>2 to 3 miles 10,543 22,964 4,564 11,327
>3 to 4 miles 21,668 44,632 8,730 20,057
Note: The populatlons 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 partlally w1th1n
the ring, the per cent area of the block within the rlng
was multiplied by the population and household densities

of the block.
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MEMO

DATE:

TO:

FROM;

Ref. 28

October 16, 1992

File

Harry Zinn %7

Employee Count _

Union Oil Company, S.E. Terminal
Greensboro, Guilford County, North Carolina
NCD 000 609 974 ’

On October 16, 1992 I talked to Mr. Rob Piatt, (919-299-2611) of Union Oil, Southeast
Terminal concerning the number of employees at the facility. Mr. Piatt informed me that there
are presently 3 full-time employees. I also asked what the source of water was at the facility.
Mr. Piatt said that a well supplied the water, however, bottled water was supplied for drinking
since the well cannot be used for this purpose.

HZ\gj
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EXPLANATION OF SPECIES STATUS CODES

The attached output from the N.C. Natural Heritage Program
database is a listing of the elements (rare species, geologic
features, natural communities, special animal habitats) known to
occur in your geographic area of interest. Following is an
explanation of the four columns of status codes on the righthand
side of the printout.

STATE STATUS

Plants: ’ )
From Sutter, R.D., L. Mansberg, and J.H. Moore. 1983.

Endangered, threatened, and rare plant species of North Carolina: a
revised list. ASB Bulletin 30:153-163, and updated lists of the Natural
Heritage and Plant Conservation Programs. ‘

E = Endangered PP = Primary Proposed

T = Threatened SR = Significantly Rare

~ SC = Special Concern '

E,T,and SC species are protected by state law (the Plant Protection and
Conservation Act, 1979); the other two categories indicate rarity and
the need for population monitoring, as determined by the Plant Conserva-
tion and Natural Heritage Programs.

Animals: ‘
From Cooper, J.E., S.S. Robinson, and J.B. Funderburg (Eds.).
1977. Endangered and Threatened Plants and Animals of North Carolina.
N.C. Museum of Natural History, Raleigh, NC. 444 pages + i-xvi, and
updated lists of the Natural Heritage Program. A

E = Endangered SC = Special Concern
T = Threatened UNK= Undetermined
S

R = Significantly Rare EX = Extirpated

FEDERAL STATUS

From Endangered & Threatened Wildlife and Plants, April 10,
1987. 50 CFR 17.11 & 17.12. Department of Interior. Established
by the Endangered Species Act of 1973, as amended.
E = Taxa currently listed as Endangered
T = Taxa currently listed as Threatened
PE Taxa currently proposed for listing as Endangered-
PT Taxa currently proposed for listing as Threatened
Taxa under review for possible listing ('"candidate species"):
Cl Taxa with sufficient information to support listing
Cc2 Taxa without sufficient information to support listing



GLOBAL RANK (STATE RANK)

The Nature Conservancy's system of measuring rarity and
threat status. "Global" refers to worldwide, "State" to

statewide.

Gl

G2
G3

G4

G5

GU

GX
Q

T

Critically imperiled globally because of extreme rarity
or otherwise very vulnerable to exinction throughout

its range.

Imperiled globally because of rarity or otherwise
vulnerable to extinction throughout its range.

Either very rare and local throughout its range, or
found locally in a restricted area.

Apparently secure globally, though it may be quite rare
in parts of its range (especially at the periphery).
Demonstrably secure globally, though it may be quite
rare in parts of its range (especially at the periphery).
Possibly in peril but status uncertain; need more
information.

Believed to be extinct throughout range.

a suffix attached to the Global Rank indicating questionable
taxonomic status. '

an additional status for the subspecies or variety; the
G rank then refers only to the species as a whole.

State rank codes follow the same definitions, except substitute
the words, "in the state," for '"globally" or "throughout its

range."
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08/30/89 .
MORTH CAROLINA NATURAL HERITAGE FROGRAM ELEMENT LIST
state fed state olob
scientific and commor name atat stat rank rari
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DENTARIA MULTIFIDA SR S1 G50
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MEMO

DATE:
TO:

FROM:

Ref. 30

October 16, 1992
File
Harry Zinn/%ﬂ

Child Day Care Facilities

Union Oil Company, S.E. Terminal
Greensboro, Guilford County, North Carolina
NCD 000 609 974

On October 16, 1992 I reviewed the Alphabetical Listing by County of Child Day Care
Operations in Private Homes and Facilities, published by the North Carolina Department of
Human Resources, Division of Facility Services on May 17, 1990. No Day Care Centers were
listed in the vicinity of the site.

HZ\gj
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Ref. 31
MEMO
DATE: October 14, 1992
TO: File
FROM: Harry Zinn %
RE: Greensboro Water Supply

Union Oil Company, S.E. Terminal
Greensboro, Guilford County, North Carolina
NCD 000 609 974

On October 14, 1992 I talked to Mr. Richard Hoffman, (919-373-2074) of the
Greensboro Department of Public Works, Water and Sewer Department about the expansion of
the Greensboro water system since 1989. Mr. Hoffman stated that several of the water mains
have been extended on the western side of Greensboro, however, most of the new connections
have been made to new subdivisions with only a few of the existing groundwater users in this
area being connected to the supply system. Therefore, the map of the Greensboro water supply
system, supplied by Mr.Donald Grubbs of the Greensboro Water and Sewer Division in 1989,
will be used for the groundwater population count.

HZ\gj
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Ref. 32
MEMO
DATE: October 15, 1992
TO: File
FROM: Harry Zinn %f
RE: Greensboro and High Point Water Supplies

Union Oil Company, S.E. Terminal
Greensboro, Guilford County, North Carolina
NCD 000 609 974

On October 15, 1992 I talked to Mr. Richard Hoffman, (919-373-2074) of the
Greensboro Department of Public Works, Water and Sewer Department about the source of
water for the Greensboro water system. Mr. Hoffman stated that the Greensboro water system
uses surface water supplied by impoundments on the Reedy Fork Creek, Beaver Creek, and
Horsepen Creek. All of these intakes are located upstream of either site.

I also talked to Mr. Tom Gore, (919-883-3167) of the High Point Water Department
concerning the source of water for the High Point water system. Mr. Gore stated that presently
all of the water for their system is withdrawn from High Point Lake, referred to as City Lake.
Oak Hollow Lake, located upstream on the Deep River, is used as a supplemental stand-by
source. The High Point system currently services 32,500 connections.

HZ\gj
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By H.J.Zinn NCDEHNR Superfund Section
10/23/92

Union 0il Southeast Terminal

NCD 000 609 9
Water Supply

Domestic Wells

Radius House Count Density
0-1/4 7 2.44
1/4-1/2 10 2.44
1/2-1 7 2.44
1-2 154 2.44
2-3 383 2.44
3-4 524 2.44

Community Wells and Others

Radius Population Cum. Populati
0-1/4 17 17
1/4-1/2 0 17
1/2-1 240 257
1-2 0 257
2-3 112 369
3-4 0 369

Total Groundwater Population

Radius Population Cum. Populati
0-1/4 34 34
1/4-1/2 24 . 58
1/2-1 257 315
1-2 376 691
2-3 1047 1738
3-4 1279 3017

74
Population

Population

on

Cum. Population
17
41
58
434
1369
2648

Airport Mobile Home Park

PWS ID 0241116

PWS ID 0241193

on
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Ref. 34
MEMO
DATE: October 15, 1992
TO: ~ File

FROM:  Harry Zinn 275

RE: Fisheries on the Deep River

Union Qil Company, S.E. Terminal
Greensboro, Guilford County, North Carolina
NCD 000 609 974

On October 15, 1992 I talked to Ms. Sherri Brunt, (919-449-7625) a Biologist of the
North Carolina Wildlife Resources Commission, concerning fishing on the Deep River, High
Point Lake, and the tributaries feeding the Deep River in the vicinity of the site. Ms. Brunt
stated that no fishing occurs on the unnamed tributary which runs from the site to the East Fork
Deep River. Light fishing occurs on the East Fork Deep River as well as on the Deep River
itself. High Point Lake is heavily fished for striped bass, largemouth bass, catfish, and crappie.

HZ\gj
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Reference 35-

Water Resources Data
North Carolina

Water Year 1988

U.S. GEOLOGICAL SURVEY WATER-DATA REPORT NC-88-1
Prepared in cooperation with the North Carolina Department
of Natural Resources and Community Development, and

with other State, municipal, and Federal agencies
57 -4Yd00
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02099000 EAST FORK DEEP RIVER NEAR HIGH POINT, KC

CAPE FEAR RIVER BASIN

LOCATION,~-Lat 36°02°15%, long 79°56°46°, Guilford County, Hydrologic Unit 03030003, on left bank 5 ft upstream
trom bridge on Secondary Road 1541, 3.3 mi upstream from High Point Dam, and 5.2 mil northeast of High Point

College, High Point,

DRAINAGE AREA.--14.8 mi?,

PERIOD OF RECORD,--July 1928 to current year,

REVISED RECORDS.--WSP 1723:

GAGE,--Water~stage recorder. Datum of gage is 764,02 ft above Natlonal Geodetlc Vartical Datum of 1929.

1929(M).

WDR NHC-80-1:

Drainage area.

pipe extended to downstream side of bridge since Mar, 1, 1934.

REMARKS ,~--No estimated daily discharges,

season,

above 1,600 £ft¥/s on basis of contracted-opening measurement of peak flow.

also occurred June 168, 1988. Mimimum discharge, 0.6 ft3/s, result of temporary regulation,

1.0 ftd/s, Aug. 8, 1977.

Records good,

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988, DAILY MEAN VALUES
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JNN FEB
14 1
22 10
20 13
51 85
26 29
15 17
10 14
15 13
12 12
11 12
10 11
10 12
14 10
14 9.2
11 11
10 15
1 10
50 9.5
49 13

109 13
36 11
21 9.4
16 9.2
14 10
20 a.8
18 8.5
13 8.5
11 8.2
1 8.0
1 ——
10 ——

21.8 14.2
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10 8.0
1.70 1.03

MAR APR
7.9 8.7
7.7 8.6
7.8 8.4
8.0 14
7.9 9.5
7.5 10
7.7 14
1.7 11
11 9.0
15 8.1
11 7.7
9.1 16
12 11
9.3 8.7
8.3 8.1
7.8 8.1
1.7 7.3
9.8 8.5
22 46
11 18
10 12
8.9 10
8.7 9.4
8.7 9.9
11 7.6
23 7.3
16 7.5
12 11
1n 7.2
9.8 6.7
9.2 ——
10,5 10.9
23 46
7.5 6.7
.82 .82
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STATISTICS OF MONTHLY FLOW DATA FOR PERIOD OF RECORD, BY WATER YEAR (WY)

MEAN 11.0 11.3
NAX 9.8 3.2
(124 1960 1920
MIN 1.89 2,35
(WY) 1942 1942

SUMMARY STATISTICS

AVERAGE FLOW

HIGHEST ANNUAL MEAN

LOWEST ANNUAL MEAN
HIGHEST DAILY MEAN
LOWEST DAILY MEAN

INSTANTANEOUS PEAK FLOW
INSTANTANEOUS PEAK STAGE
INSTANTANEOUS LOW FLOW
ANNUAL RUNOEF (INCHES)

10 PERCENTILE
50 PERCENTILE
95 PERCENTILE

* See REMARKS,

16.4
48.3
193)
3.5)
1942

22.9 21.5
2.9 8).0
1978 1979
.32 6.49
1942 1931

24.8 19.2
106.3 1.6
1975 19927
6.76 3.52
1967 1942

FOR 1988 WATER YEAR
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Slight diurnal fluctuation at low flow during growing
Maximum discharge, 6,300 ft3/s, gage height, 10.87 ft, from floodmark, from rating curve extended
Maximum discharge, 496 £t?/s,
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CAPE FEAR RIVER BASIN

‘02099500 DEEP RIVER NEAR RANDLEMAN, NC

LOCATION.-~Lat 35°54°06°, long 79°51°05°, Randolph County, Hydrologic Unit 03030003, on left bank 500 ft downstreanm

from bridge on Secondary Road 1929, 0.2 m! downstream from Coltrane’s Mill, 0.5 mi south of Guilford County line,

4.8 mi upstream from Muddy Creek, and 7 mi north of Randleman.

DRAINAGE AREA.~-125 mil,

PERIOD OF RECORD,--October 1928 to current year,

REVISED RECORDS,--WSP 782:

GAGE.~~Water-stage recorder.

192%-30.

wse

1383

1934-35, 1941,

WSP 1723:

1929(M).

WDR NC-81-1: Drainage area.

Datum of gage is 638.11 ft above National Geodetic Vertical Datum of 1929 (levels
by U. $. Army Corps of Enginesers).

REMARKS,--No estimated daily discharges.

Coltrane’s mill.
02099096) ,

Records good.

Large diurnal fluctuation at times at low flow caused by

Some regulation by Oak Hollow Reservoir and High Point Lake (stations 02098495,
City of High Point diverted an average of 16.9 ft?/s for municipal water suppl

during water year;

15.7 £t3/s was discharged as treated effluent into Richland Creek above station and 6.1 It¥>l into Rich Fork

Creek in Pee Dee River basin.

Maximum discharge, 20,000 ft3/s, gage height, 32.2 ft, from floodmark, from rating

163

curve extended above 7,100 ftd/s on basis of contracted-opening measurement of peak flow at bridge 1.5 ml upstream,

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1987 TO SEPTEMBER 1988, DAILY MEAN VALUES

DAY ocT nov
b3 27 21
2 21 18
3 19 25
4 18 20
H 18 18
6 22 53
7 57 74
8 25 n
] 22 49
10 19 147
11 17 273
12 22 113
13 18 86
Y} 23 81
15 19 80
16 24 47
17 19 33
10 20 4"
19 20 30
20 19 22
21 16 40
22 21 "
23 21 77
24 20 47
25 20 33
26 19 25
27 43 209
28 48 117
29 24 109
30 21 83
k>) 20 ———
MEAN 23.3 70.9
MAX 57 213
MIN 16 18
IN. .21 «63

STATISTICS OF MONTHLY FLOW DATA FOR PERIOD OF RECORD, BY WATER YEAR (WY)

MEAN 68,1 78.6
MAX 458.5 354.1
(WY) 1960 1986
MIN 5.78 9.56
{WY) 1931 1932

SUMMARY STATISTICS

AVERAGE FLOW

HIGHEST ANNUAL MEAN
LOWEST ANNUAL MEAN
HIGHEST DAILY MEAN
LOWEST DAILY MEAN
INSTANTANEOUS PEAK FLOW
INSTANTANEOUS PERK STAGE
INSTANTANEODS LOW FLOW
ANNUAL RUNOFF (INCHES)
10 PERCENTILE

50 PERCENTILE

95 PERCENTILE

* See REMARKS,

DEC

110

11
442
24
1.02

127.5
389.2
1933
16.8
1934

JAN

194
644
19
15
19

FEB

95,1
438
44
.82

.5 230.9
.9 584.2
37 1960
.8 38.6
42 1986

60.5
144
39
«56

215,17
697.2
1975
54.4
1967

FOR 1988 WATER YEAR

70,5

865
1
1440
8.61
4.3
7.66
143
47
15

Jan 20
Jul 23
May 17
May 17
Nov 26

APR

12.2
254
43
.64

164.6
528.5
1936
217.6
1985

MAY

102.9
444.9
1978
23.5
1977

JUN

78.5
351.0
1982
16.7
1933

84.9
465.1
1975
17.2
1947

AUG

77.1
310.7
1949
17.1
1945

FOR PERIOD OF RECORD

124.5
229.9
45.9
12000
1.2
20000*
32.2¢
0.5
13.5
238
51
12

Sep 25
Nov 12
Sep 25
Sep 25
Nov 28

1978
1967
1947
1933
1947
1947
1931

76,4
542.8
1947
10,5
1941
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HYORIC SOILS OF
NORTH CAROLINA -- CONTINUED

REVISED OCTOBER 1989

(THE "HYDRIC CRITERIA NUMBER” COLUMN INDICATES WHAT CAUSED THE SOIL TO BE INCLUDED IN THE HYDRIC LIST.
SEE THE “CRITERIA FOR HYDRIC SOILS" TO DETERMINE THE MEANING OF THIS COLUMN.)

-~
o

| HIGH WATER  |PERM. |

o [ FLOODING [HYDRIC|___CAPABILITY |

o [ORAIN-|___TABLE [WITHIN] | | [CRI- |  CRITICAL  |CLASS |

SERIES AND SUBGROUP | TEMPER- |AGE | | " |20 | FREQUENCY | DURATION  |MONTHS |TERIA |  PHASE | AND |
| ATURE  [CLASS | DEPTH [MONTHS |INCHES| ' | - | " |NUMBER| . CRITERIA |suB~ |

1 | | | B ] | | L [cLass |

I [ [ | ! I | | | [ | |

TREBLOC (MS0086) |THERMIC | P |0.5-1.0|JAN-APR| <6.0|NONE-COMMON  |V.BRIEF |OAN-APR|2B2  |NONE,RARE,O0CCAS| 3W |
TYPIC PALEAQUULTS - | [ | | | | | I | |FREQ - | W |
I | I | I I J | I I I

| | I I I I I I I I I |

TUCKERMAN (AR0061) |THERMIC | P ]0.5-1.5]DEC-APR| <6.0|NONE-COKMON  |V.BRIEF-LONG |DEC-APR|282,4 ]0-1% RARE ] 3w |
TYPIC OCHRAQUALFS l | | | ] | | | | |1-3% RARE | 3w |
' | | | | | | } | | |FREQ,V.BRIEF, | 4&W |

I I I I I I | | [ | BRIEF,0CCAS | I

I I I I | I , I ‘ I I | | |

UNA (M50021) [THERMIC | P [0.5-1.0[NOV-APR| <6,0|COMMON |BRIEF-LONG  [JAN-KAR|2B2,4 |OCCAS | 3w |
TYPIC HAPLAQUEPTS | | | ] | | ] | | |FREQ | |
- | | I I |- | | I I |

UNA, PONDED (MSO116)  |THERMIC | P ]|+2 -0.5]JAN-DEC} <6.0|FREQUENT ]V.LONG | OAN-DEC|2B2,3, JALL | ™ |
TYPIC HAPLAQUEPTS | | | [ ] [ ] | |4 | | |

I I I I ! | | | | I ! |

WASDA (NC0007) |THERMIC - | VP |0 -1.0|NOV-MAY| <6.0|NONE-RARE | | [2B2  |UNDRAINED | & |
HISTIC HUMAQUEPTS ] | ] | } | ] | ] | DRAINED | W |
| I I I I I I I I I I I

WEEKSVILLE (NC0004) |[THERMIC | VP |0 -1.0|DEC-MAR| <6.0|NONE-RARE | | |2B2  [ORAINED | W |
TYPIC HUMAQUEPTS | ] | | | | | | | | UNDRAINED | & |
I | I | | | | I I I . [ |

WEHADKEE (NC0052) [THERMIC | P [0 -1.0|NOV-MAY| <6.0|COMMON [BRIEF |NOV-JUNj2B2  |DRAINED | v |
TYPIC FLUYAQUENTS | | | | | | | | | |UNDRAINED [ 6w |
I [ I I I I l I I | I

WESTON (AR0062) |THERMIC | P [0.5-1.5|DEC-APR| <6.0[NONE | | |82 [ALL [ 3w |
TYPIC OCHRAQUULTS ] | | iy | ] | | | | ] |

: , [ I [ [ | [ I I I |
WILBANKS (NC0101) [THERMIC | VP |0 -1.0[NOV-MAY| <6.0|FREQUENT | BRIEF [NOV-MAR|2B2  |DRAINED | & |
CUMULIC HUMAQUEPTS | N | | | | | | JUNDRAINED | e |
I I I I I
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GUILFORD COUNTY, NORTH CAROLINA 41

t—35 to 40 inches; brownish yellow (10YR 6/8) clay loam; few fine
distinet red mottles; weak medium angular blocky structure; firm,
sticky and plastic; few thin faint patchy clay films on faces of peds;
many medium white (10YR 8/1) weathered fragments of rock; very
strongly acid; gradual wavy boundary.

—40 to 50 inches; mottled brownish yellow (10YR 6/8), white (10YR
8/1), and red (25YR 4/8) clay loam; massive; firm, slightly sticky
and slightly plastic; common medium white weathered fragments of
rock; 85 percent saprolite; very strongly acid; gradual wavy bounda-

ry.
2—50 to 72 inches; mottled brownish yellow (10YR 6/8), red (25YR
4/8), and white (10YR 8/1) clay loam; massive; friable; 90 percent
saprolite; very strongly acid.

The solum ranges from 24 to 48 inches in thickness. Depth to bedrock
more than 60 inches. '

| The Ap horizon is brown or yellowish brown sandy loam or fine sandy
oam.

The B2t horizon is yellowish red, strong brown, or yellowish brown
ay or sandy clay. The B3 horizon is yellowish red, strong brown, or
rownish yellow clay loam or sandy clay loam. The B horizon is strongly
acid or very strongly acid. -

The C horizon is sandy loam, sandy clay loam, or clay loam.

Wehadkee Series

The Wehadkee series consists of poorly drained,
lnoderately permeable soils that formed in alluvium
erived from schist, gneiss, granite, phyllite, and other
metamorphic and igneous rocks. These soils are on stream
ood plains. Slopes are 0 to 1 percent. '
Typical pedon of Wehadkee silt loam approximately 3.5
iles southwest of Kimesville on State Road 3343, 200
feet north of State Road 3343, and 155 feet west of Stink-

llng Quarter Creek:

Ap—0 to 8 inches; brown (10YR 5/3) silt loam; few fine distinet yel-
) lowish red mottles; weak medium granular structure; very friable;
. many fine roots; few fine flakes of mica; medium acid; elear wavy
l boundary. - -

B21g—8 to 12 inches; grayish brown (10YR 5/2) silt loam; common fine
distinet yellowish red mottles; weak medium subangular- blocky
structure; friable, slightly sticky and slightly plastic; many fine and
few medium roots; few fine flakes of mica; medium acid; clear wavy
boundary.

.’g,

fine distinct dark brown mottles; weak medium subangular blocky
-Structure; friable; few medium roots and root channels; few fine
l flakes of mica; medium acid; gradual wavy boundary.
B23g_16 to 20 inches; gray (10YR 6/10) silty clay loam; few fine
distinct dark brown mottles; weak medium subangular blocky struc-
e ture; friable, slightly sticky slightly plastic; few fine flakes of mica;
'l medium acid; gradual wavy boundary, ’
i B2ig_ 20 to 48 inches; gray (10YR 5/1) loam; few fine distinct brownish
o yellow mottles; weak medium subangular blocky structure; friable,
slightly sticky and slightly plastic; few fine flakes of mica; slightly
X acid; gradual wavy boundary, i
M Ce—48 to 80 inches; gray (10YR 6/1) loam; few fine distinct yellowish
brown mottles; massive; friable; common fine and medium white
soft fragments; few fine flakes of mica; slightly acid.

. The solum ranges from 30 to GO0 inches in thickness. Depth to bedrock

3‘ More than 60 inches. Few to many fine flakes of mica occur
Toughout the profile.

.The A horizon is gray, dark grayish brown, grayish brown, or brown

8t loam or fine sandy loam. .

silt }lle B2 horizon is gray, grayish brown, or light brownish gray loam,

e aarq 0, sandy clay loam, or silty clay loam. The B horizon is medium
- 3cid to neutral,

e C horizon is sandy loam or sand, commonly mixed with gravel.

£ B22512 to 16 inches; light brownish gray (10YR 6/2) silt loam; few

Wilkes Series

The Wilkes series consists of well drained, moderately
slowly permeable soils that formed in residuum
weathered from diorite, hornblende schist, and related
rocks that are moderately high in,content of ferromagne-
sian minerals or that formed in a mixture of acidic and
basie rocks. These soils are on side slopes that generally
border drainageways. Slopes are 6 to 45 percent.

Typical pedon of Wilkes sandy loam, 6 to 10 percent
slopes, approximately 3 miles east of High Point on State
Road 1141, between Register Creek and Deep River, and
30 feet east of State Road 1141 and 30 feet southeast of
power pole: '

Ap—0 to 7 inches; dark brown (10YR 4/3) sandy loam; weak medium
granular structure; very friable; many fine roots; few fine pores;
common small gravel; slightly acid; clear smooth boundary.

B1-—-7 to 11 inches; brownish yellow (10YR 6/6) sandy loam; few small
pockets of sandy clay loam; few fine distinct strong brown mottles;
weak medium subangular blocky structure; friable; few fine and
medium roots; few fine pores; common small gravel; medium acid;
clear wavy boundary. .

B2t—11 to 18 inches; yellowish brown (10YR 5/6) clay loam; moderate
medium angular blocky structure; firm, sticky and plastic; few
medium roots and root channels; few fine pores; common thin
distinct discontinuous clay films on faces of peds; medium acid;
clear wavy boundary.

C1—18 to 26 inches; yellowish brown (10YR 5/8) clay loam; massive; fri-
able; many fine and medium white and black weathered fragments
of rock; 85 percent saprolite; medium acid; clear wavy boundary.

C2—26 to 52 inches; yellowish brown (10YR 5/6) loamy coarse sand;
massive; very friable; 90 percent saprolite; slightly acid.

The solum ranges from 10 to 20 inches in thickness. Depth to bedrock
is 40 to 80 inches. ) '

The A horizon is dark brown, yellowish brown, dark grayish brown,
pale brown, and grayish brown sandy loam or loam.. . .

“The B1 horizon, if present, is strong brown or brownish yellow sandy
loam, sandy clay loam, or loam. The B2t horizon is brownish yellow, light
olive brown, or yellowish brown clay, clay loam, or sandy clay loam. The
B3 horizon, if present, is olive brown or strong brown sandy clay loam
or clay loam. Reaction is medium acid to neutral.

The C horizon is sandy loam or coarse loamy sand.

Classification

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965. -
Readers interested in further details about the system
should refer to the latest literature available (5, 6).

The system of classification has six categories.
Beginning with the broadest, these categories are order,’
suborder, great group, subgroup, family, and series. In
this system the bases for classification are the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis. In table 17 the soils of the
survey area are classified according to the system.
Classes of the system are briefly discussed in the follow-
ing paragraphs.



areas. Slope, runoff, erosion, and slow permeability
Sare the main limitations in the use and management of
 soil.
This soil has moderate potential for tobacco, corn,
pybeans, and small grain. Minimum tillage and crop
¥ residue management help to control runoff and erosion.
B Conservation practices such as maintaining sod in
B @rzinageways, constructing terraces and diversions, strip-
eropping, establishing field borders, contour farming, and
Ming crop rotations that include close-growing crops also
help to conserve soil and water. The potential for hay and
pasture plants such as ladino clover, red clover, fescue,
and sericea lespedeza is moderately high. Proper pasture
management helps to ensure adequate protective cover,
ich reduces runoff and controls erosion.
The potential for most urban uses is low because of
W permeability and low strength. The potential is
derate for recreation areas because of slow permeabili-

d needleleaf trees. The dominant trees are white oak,
.oak, post oak, northern red oak, southern red oak,
N!ck,)?ck oak, cedar, maple, hickory, loblolly pine, short-
pine, and Virginia pine. The main understory species
.dogwood, holly, and sassafras. There are no major
Emitations in the use and management of this soil for
vodland. Capability unit IVe-3; woodland group 3o.
VaD—Vance sandy loam, 10 to 15 percent slopes.
1S well drained soil is on narrow side slopes on uplands.
® mapped areas are 3 to 10 acres or more in size.
Typlcally, the surface layer is brown sandy loam about
lnd.les thick. The subsoil is 34 inches thick; the upper
‘15 mottled strong brown clay, and the lower part is
ttle.d brownish yellow clay loam. The underlying
Material, to a depth of 72 inches, is mottled brownish yel-
» White, and red clay loam.
iy Inc_luded with this soil in mapping are a few small areas
of soils that have a clay loam surface layer. Also included
&re a few small areas of Appling, Cecil, and Enon soils.
~2N€ organic-matter content of the surface layer is low.
:ormeability is slow, available water capacity is low, and
. shrink-swell potential is moderate. Reaction of the
. il IS strongly acid or very strongly acid. Depth to
ck is more than 60 inches. The seasonal high water
le is at g depth of more than 6 feet.
g "0St areas of the soil are forested. The rest are in
_P&?ture: Slope, runoff, erosion, and slow permeability are
g v.mg‘mam limitations in the use and management of this

e

This sqil has low potential for crops because of slope
erosion, It has low potential for hay and pasture
Proper pasture management helps to ensure
tmequate Protective cover, which reduces runoff and con-
erosion.
- 1€ potential for most urban and recreation uses is low
. rause of slow permeability. ,
“ang 1S s0il has a moderately high potential for broadleaf
"¢ heedleleaf trees. The dominant trees are white oak,

This soil has moderately high potential for broadleaf

GUILFORD COUNTY, NORTH CAROLINA , 23

black oak, post oak, northern red oak, southern red oak,
blackjack oak, cedar, maple, hickory, loblolly pine, short-
leaf pine, and Virginia pine. The main understory species
are dogwood, holly, and sassafras. There are no major
limitations in the use and msnagement of this soil for
woodland. Capability unit IVe-3; woodland group 3o.

VuB—Vance-Urban land &omplex, 2 to 10 percent
slopes. This complex consists of areas of Vance soils and
Urban land so small or so intricately mixed that it was
not practical to map them separately. The complex con-
sists of about 40 to 60 percent Vance soils and about 30 to
50 percent Urban land.

Vance soils are well drained and are on side slopes on
the uplands. Typically, the surface layer is brown sandy
loam about 6 inches thick. The subsoil is 34 inches thick;
the upper part is mottled strong brown clay, and the
lower part is mottled brownish yellow clay loam. The un-
derlying material, to a depth of 72 inches, is mottled
brownish yellow, white, and red clay loam.

Urban land consists of areas where the original soil has
been cut, filled, graded, paved, or otherwise changed to
the extent that most soil properties have been so altered
that a soil series is not recognized. These areas are used
for shopping centers, factories, municipal buildings, apart-
ment complexes, parking lots, or other uses where
buildings are closely spaced or the soil is covered with
pavement. Slope is generally modified to fit the needs of
the site. The extent of site modification varies greatly.
Many areas have had little disturbance, and many areas
have been cut or filled. _

Included in mapping are a few areas of Appling and
Cecil soils. 4

Determination of use and management of these areas
generally requires onsite investigation. Not placed in in-
terpretive groups. ’

Wh—Wehadkee silt loam. This nearly level, poorly

drained soil is on broad flood plains along creeks and
streams. The mapped areas are 4 to 50 acres or more in
size. .
Typically, the surface layer is brown silt loam about 8
inches thick. The subsoil is 40 inches thick; the upper part
is mottled grayish brown silt loam, the middle part is
mottled light brownish gray silt loam, and the lower part
is mottled gray silty clay loam and mottled gray loam.
The underlying material, to a depth of 80 inches, is mot-
tled gray loam.

Included with this soil in mapping are a few small areas
of soils that have a loam or fine sandy loam surface layer.
Also included are a few small areas of Chewacla soils.

The organic-matter content of the surface layer is
medium. Permeability is moderate, available water capaci-
ty is medium, and the shrink-swell potential is low. Reac-
tion of the subsoil is medium acid to neutral. Depth to
bedrock is more than 60 inches. The seasonal high water
table is at or near the surface. This soil is frequently
flooded for brief periods.

Most areas of this soil are forested. The rest are domi-
nantly in pasture. Wetness and flooding are the main
limitations in the use and management of this soil.
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Ref. 38
MEMO
DATE: October 14, 1992
TO: File

FROM: Harry Zinn W

RE: Natural Heritage Program Visit
Union Oil Company, S.E. Terminal
Greensboro, Guilford County, North Carolina
NCD 000 609 974

On October 14, 1992 I went to the Natural Heritage program office to investigate the
possible location(s) of threatened or endangered species in the vicinity of the site. No threatened
or endangered species were listed in this area.

~
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lReference 39

MEMORANDUM

To: Supérfund Section Staff

' From: Hal Bryson ?@9
' pate: August 17, 1992

A'Subject: Update on Status of Well Head Protection Programs in N.C.

-

carl Bailey of the DEM's Groundwater Section has provided me
with the following information regarding the establishment of Well
Head Protection Areas (WHPAs) in North Carolina:

- currently there are no WHPAs in North Carolina.

-~

- A number of local governments in the state have been funded
by EPA "demonstration grants" to initiate the development of local
Well Head Protection Programs; however, the ‘formal designation of
WHPAs can not be initiated until the Groundwater Section has a
program approved by EPA —- such approval would grant authority to
the DEM to formally establish WHPAs in local areas..

'~ Formal approval by“EPA'bfdﬁﬁéAG}SQﬁdééfé; Section's WHPA
Program is expected within 12 to 18 months.
- Counties currently attempting to develop local WHPA programs

include Bladen, Buncombe, Columbus, Gaston, Lee, Moore, Randolph,
Robeson, Scotland, and Stokes.

The Superfund Section should contact Mr. Bailey in another
year or so to update this information.

HCB\whpamem



APPENDIX A
ANALYTICAL DATA

Sampling was performed by NUS Corporation on June 12 and 13, 1991.
The samples were analyzed, however, no record of the results are in the
files received by the North Carolina, Superfund Section. A data validation
package is in the file.



' NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY
TDD NO: Fr4-9105-21

ADDRESS: 6801 WEST MARKET STREET
: GUILFORD COUNTY
GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS
PHONE: (919)299-2611

CASE NUMBER: 16599
PROJECT NUMBER: 91-727
SAS NUMBER:

SAMPLE CODE: Uo-73-0 {

SAMPLE LOCATION:
ﬂ/lﬂ Blpr¥ #or

SAMPLED BY:
1) ALVIN WILLIAMS 3)LARRY GRIER 5) 7)
2) RON YOUNG 4) scoTT SINGLETON 6) 8)
DATE SAMPLED: 6-]3 -91 TIME: 0760  ugs
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS - | CONTAINERLOT # | SAMPLE NO. TAG NO.
1 |80z, GLASS EXT. ORG. DBC 4-
1 1407, GlASS VOA DBC 4
1 1807, GLASS METAL/CYANIDE MDBF 4-
WATER SAMPLE
NO.[| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. bBC (3 |+ 509 ‘lLC:
2 |40ML VIAL GLASS VoA DBC (03 -rt/’? qg
1|1 Liter Polypropylene . | METALS MDBF-F _ r—é{"é ,D
1 | 1 Liter Polypropylene CYANIDE MDBF_ 4.
FIELD MEASUREMENTS
Prepared by: REMARKS: TIME: '
Date Prepared: COND.{gmhos/cm):
Log Book #: - pH:
F4-2936
TEMP.:




NUS CORPORATION SAMPLING FIELD SHEET |

SITE:
TDD NO:

UNION OIL COMPANY
F4-9105-21

ADDRESS: €801 WEST MARKET STREET
GUILFORD COUNTY

GREENSBORO, NORTH CAROLINA

- CONTACT: CHARLIE WELLS
PHONE: (919)299-2611

SAMPLED BY:

1) ALVIN WILLIAMS
2) RON YOUNG

DATE SAMPLED:

3) LARRY GRIER

6- 12 -91

4) scCOoTT SINGLETON

CASE NUMBER:
PROJECT NUMBER:
SAS NUMBER:

16599
91-727

SAMPLE CODE: Uo-T3-0[3

SAMPLE LOCATlON;
’/P}fj&%k #o/s

5) | 7)
6} 8)

TiME: 0700  yps

SOIL/SEDIMENT SAMPLE

NO.| CONTAINER ANALYSIS *- . CONTAINER LOT # | SAMPLE NO. TAG NO.
1 }|802Z., GLASS ~ EXT. ORG. DBC 4-
1 a0z, GLass VoA pec &Y 4 508672
1 lgoz. Glass METAL/CYANIDE | MDBF 4.
WATER SAMPLE
NO.] CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. bBC 4-
2 |40ML VIAL GLASS VOA DBC 4-
1|1 Liter Polypropylene METALS .- MDBF | a
1 |1 Liter Polypropylene CYANIDE MDBE 4-
FIELD MEASUREMENTS
"| Prepared by: REMARKS: | TIME:
Date Prepared: COND.{gmhos/cm):
Log Book #: pH:
F4-2936 :
TEMP.:




" NUS C ORPORA TION SAMPLING FIELD SHEE T

SITE: UNION OIL COMPANY : CASE NUMBER: 16599
TDD NO: F4-9105-21 B PROJECT NUMBER: 91-727
SAS NUMBER:
ADDRESS: 6801 WEST MARKET STREET | SAMPLE CODE: vo- 3 &(
. GUILFORD COUNTY SANPLE LOCATICN: '
GREENSBORO, NORTH CAROLINA ggsg,e;/,qu /3[9,1//{_

CONTACT: CHARLIE WELLS

PHONE: (919)299~-2611
SAMPLED BY:
1) ALVIN WILLIAMS 3) LARRY GRIER &’/! 5) 7)
2) RON YOUNG 4) sCOTT SINGLETON ©6) 8)
DATE SAMPLED:  g-/2-91 TIME: 0700  4gs
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER " ANALYSIS - CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |80z, GLass - EXT. ORG. il | .__|oBC 4-
1 407, GLASS VOA . DBC 4-
1 1807, GLASS _ | METAL/ICYANIDE MDBF _a.
WATER SAMPLE
NO.| CONTAINER ANALYSIS [ CONTAINER LOT # | SAMPLE N’0 TAG NO.
1 |1 GALLON GLASS EXT. ORG. bBC (é%ﬂ 4-
2 |40ML VIAL GLASS VOA DBC W/{ 4.
1 |1 Liter Polypropylene METALS ’ |  |mose 03 | +50949
1 |1 Liter Polypropylene CYANIDE | wmpee &b > |4~ 50

FIELD MEASUREMENTS

Prepared by: REMARKS: T"Y\E:
Date Prepared: COND.(gmhos/cm):
Log Book #: . . pH:
F4-2936
TEMP.:




' NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY - CASE NUMBER: 16599
TDD NO: F4-9105-21 : PROJECT NUMBER: 91-727
SAS NUMBER: ,
ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE: UO-MU)‘ /5
GUILFORD COUNTY SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA MoiTor, NG well 15

CONTACT: CHARLIE WELLS

PHONE: (919)299-2611

SAMPLED BY:
1) ALVIN WILLIAMS 3)LARRY GRIERO\(/@ 5) 7)
2) RON YOUNG 4) SCOTT SINGLETON 6) 8)
DATE SAMPLED: 6-]3-91 TIME: |Z45 wums
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS CONTAINERLOT # | SAMPLENO.|  TAGNO.
1 |80z., GLASS EXT. ORG. DBC 4-
1 140z, GLASS VDA DBC a.
1 1807 GLASS METAL/CYANIDE MDBF 4-
WATER SAMPLE |
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. oec 3/ 4- 50863
2 [40ML VAL GLASS VOA pec 3/ |#*LY L5
1 | 1 Liter Polypropylene METALS . MDBF 3/ Kéz, ‘
1 |1 Liter Polypropylene CYANIDE MDBE 3/ 4 (7]
FIELD MEASUREMENTS
Prepared by: REMARKS: TIME:
O .
Date Prepared: » }L/Z B[;C}AJL COND.{gmhos/cm):
Log Book #: — pH:
F4-2938
TEMP.:




" NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: . 16599
TDD NO: F4-~-9105-21 : : PROJECT NUMBER: 91-727
- SAS NUMBER:
ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE: UO- mu 14
' GUILFORD COUNTY : SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA MONITORING U_]EH /L@

CONTACT: CHARLIE wm.ﬁs

PHONE: (919)299-2611

SAMPLED BY: :
s duwe w8 g
DATE SAMPLED:  g-/43 -91 - TIME:  [300 ugs
SOIL/SEDIMENT SAMPLE _

NO.| CONTAINER ANALYSIS . | CONTAINERLOT # | SAMPLE NO. TAG NO.
1 |80z, GLASS EXT.ORG. _ * DBC 4-
1 1407, GLASS VoA - DBC 4

807. GLASS METAL/CYANIDE MDBF 4.

WATER SAMPLE
NO.| CONTAINER “ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
T |7 GALLON GLASS EXT. ORG. ‘ : pBC 29 4-5p Q68
2 |40ML VIAL GLASS VOA pec 32 |*C g 70
1|1 Liter Polypropylene METALS mosr 32 |4 7/
1 |1 Liter Polypropylene CYANIDE |moee 2% | 4720 |
FIELD MEASUREMENTS
Prepared by: REMARKS: TIME:
Date Prepared: | H Z (3 5 f{ kE COND.{pmhos/cm):
Log Book #: _ pH: :
F4-2936 -
TEMP.:




' NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599
TDD NO: r4-9105-21 * PROJECT NUMBER: 91-727
SAS NUMBER: ‘
ADDRESS: €801 WEST MARKET STREET SAMPLE CODE: Uo-Muj-07
GUILFORD COUNTY SAMPLE LOCATION;
GREENSBORO, NORTH CAROLINA MO T 1 NG UJé /( #237
o

CdNTACT: CHARLIE WELLS
PHONE: (919)299-2611

SAMPLED BY: .
1) ALVIN WILLIAMS 3) LARRY GRIERXA 5) 7)
2) RON YOUNG . 4) scOTT SINGLETON 6) - 8)
DATE SAMPLED: 6-{3 -91 TIME: /320 wums
SOIL/SEDIMENT SAMPLE
No.| conTAINER ANALYSIS . | CONTAINERLOT # | SAMPLE NO. TAG NO.
1 |80z, G6LASS EXT. ORG. , DBC 4-
1 1407, GLASS _ VoA DBC 4A-
1 180z GlLASS METAL/CYANIDE MDBF 4.
WATER SAMPLE
NO. CONTAINER ANALYSIS — T CONTAINER LOT # | SAMPLE NO. TAG NO.
A . . : -
1 |1 GALLON GLASS EXT. ORG DBC 4
2 |aomL viAL GLASS VOA . : DBC 4- .
1 |1 Liter Polypropylene METALS . MDBF 3 3 4-5 Og 73
1 |1 Liter Polypropylene CYANIDE . MDBF 4-
FIELD MEASUREMENTS
Prepared by: REMARKS:/ c S TIME:
Date Prepared: /’ COND.(gmhos/cm):
Log Book #: ] . pH:
F4-2936 - '
TEMP.:




" NUS CORPORATION SAMPLING FIELD SHEET

CASE NUMBER:
PROJECT NUMBER:
SAS NUMBER:

16599

UNION OIL COMPANY A
91-727

F4-9105-21

SITE:
TDD NO:

SAMPLE CODE: uo-Mi- 0F
SAMPLE LOCATION:

MOToL10G 1EL] WF

ADDRESS: 6801 WEST MARKET STREET
GUILFORD COUNTY
GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS

PHONE: (919)299-2611
SAMPLED BY: |
1) ALVIN WILLIAMS 3) LARRY GRIERg'd )] 7)
2) RON YOUNG 4) SscCOTT SINGLETON 6) 8)
DATE SAMPLED: __ ¢-/3 -91 TIME: 0845 ums
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |8 0z., GLASS EXT. ORG. DBC 4-
1 1407, GLASS voa _ DBC 4
11807, GLASS METAL/CYANIDE MDBF 4.
WATER SAMPLE
NO.] CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. X679/ (3 osc 5/ “£0G5] £7
2 |40ML VIAL GLASS VOA £0225033 lose 5/ | #53. 59555
1" | 1 Liter Polypropylene METALS / _x_g,gq_/_g.és? '0 MDBE 5/ "4—‘57'1 5?
1 |1 Liter Polypropylene CYANIDE 7 %@%97‘-01’6“7 o moer 5| .4':57' A
M| X01580/3 | ’
X01580/3
FIELD MEASUREMENTS
Prepared by: REMARKS: TIME:
Date Prepared: Mﬁml X’E COND.{gmhos/cm): 2'5() X /D
Log Book #: Ca-2036 W/// pH: 5&
TEMP.: 12




' NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599
TDD NO: F4-9105-21 ' ' PROJECT NUMBER: 91-727
SAS NUMBER: :
ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE: iQ'_M
GUILFORD COUNTY SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA 5@( MEN @+ N7

CONTACT: CHARLIE WELLS

PHONE: (919)299-2611

SAMPLED BY: lb
Jjapes s ey x5y o
DATE SAMPLED:  ¢-/3 -91 TIME: /325 uRs
SOIL/SEDIMENT SAMPLE

NO.| CONTAINER ANALYSIS | CONTAINERLOT # | SAMPLE NO. TAG NO.
1 |80z, GLass | Exr.oma. _|oeec 3¢ | 45087¢
1 la0z. class VoA __Ipec 39 |.a ZB47¢
1. 1807 . GLASS METAL/CYANIDE i MDBF 3 L} -4¢A 7’{2‘/[’75
| WATER SAMPLE

NO] CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. , DG -

2 |40ML VIAL GLASS VOA - DBC -

1 |1 Liter Polypropylene METALS " ImpsE 4-

1 |1 Liter Polypropylene CYANIDE | MDBF 4

FIELD MEASUREMENTS

Prepared by: REMARKS: TIME: ‘

Date Prepared: W COND.{gmhos/cm):

Log Book #: ' pH:

F4-2936
TEMP.:




' NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY 'CASE NUMBER: 16599
TDD NO: r4-9105-21 PROJECT NUMBER: 91-727
SAS NUMBER: |
ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE; U0-5p -0 |
. GUILFORD COUNTY SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA SED/ e fat 2Y,
CONTACT: CHARLIE WELLS
PHONE: (919)299-2611 '
SAMPLED BY:
1) ALVIN WILLIAMS 3) LARRY GRIER 5{15 7
2) RON YOUNG 4) scoTT SINGLETON 8
13 &b e
DATE SAMPLED: __ ¢-/% 01 TIME: /000  ums
SOIL/SEDIMENT SAMPLE
NO.] CONTAINER ANALYSIS - CONTAINER LOT # { SAMPLE NO. TAG NO.
1 |8 0z.. GLASS EXT.ORG. O[(g({ 02.3 pBC 50 4-509¢3
1 laoz. gLass VOA Wo2240/3 loeec 50 | L= 44
1 _lgoz. gLass veraveyanpe L1O/6 40 23 |mpsr S0 e 45
WATER SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. bBC 4-
2 |40ML VIAL GLASS VOA DBC 4-
1 -{ 1 Liter Polypropylene METALS MDBF 4-
1 {1 Liter Polypropylene CYANIDE MDBF_ 4-

Prepared by:

Date Prepared:

Log Book #:

F4-2936

FIELD MEASUREMENTS

REMARKS:

TIME:

COND.(ymhos/cm):

pH:

TEMP.:




" NUS CORPORATION SAMPLIN

UNION OIL COMPANY
F4-9105-21

SITE:
TDD NO:

ADDRESS:

6801 WEST MARKET STREET

GUILFORD COUNTY

GREENSBORO,

CONTACT: CHARLIE WELLS

NORTH CAROLINA

CASE NUMBER:

PROJECT NUMBER:

SAS NUMBER:

SAMPLE CODE:

G FIELD SHEET

16599
91-727

uo-ss-o/

SAMPLE LOCATION:

SURFACE So,| #o |

PHONE: (919)299-2611
SAMPLED BY: |
v s Shumsar emmcld g o
DATE SAMPLED: 6-/2.-91 TIME: /%45 uRs
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |soz.. GLass * EXT. ORG. 0164023 pec 3¢ | 45590/
1 a0z qlass VOA Wo22953 loec 3¢ |le b2
1 1807. GLASS mETALCYANDE | G690 23 mbBF 3 ( 403
WATER SAMPLE
NO': CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. “TAG NO.
1 |1 GALLON GLASS EXT. ORG. DBC 4-
2 |40ML VIAL GLASS voAa DBC 4-
1.-| 1 Liter Polypropylene METALS MDBE 4-
1 |1 Liter Polypropylene CYANIDE MDBF 4-

Prepared by:

Date Prepared:

_|Log Book #:

F4-29386

FIELD MEASUREMENTS

REMARKS:

TIME:

COND.{gmhos/cm):

pH:

TEMP.:




' NUS CORPORATION SAMPLING FIELD SHEET

SITE:
TDD NO:

ADDRESS: ss'oa. WEST MARKET STREET

UNION OIL COMPANY
F4-9105-21

GUILFORD COUNTY

GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS

PHONE:
SAMPLED BY:

1) ALVIN WILLIAMS
2Z2) RON YOUNG

DATE SAMPLED:

(919)299-2611

3) LARRY GRIERow
4) scoTT SINGLETON

6-/2~91

16599
91-727

CASE NUMBER:
PROJECT NUMBER:
SAS NUMBER

SAMPLE CODE: U0-SS-02

SAMPLE LOCATION:
SULFACE Sor| %02

B5) - 7)
6 . 8)
TIME: /5 /0 urs

SOIL/SEDIMENT SAMPLE

NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |8 0z.. cLAss EXT. ORG. 0164023 psc 33 4- 50907

1 |40z, Glass VoA (J022%0¢3  |oec 39 4 08

1_lg oz Glass metarcyanpe | 0164023 moer 39 | « 09

WATER SAMPLE

NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. - 4-

2 |40ML VIAL GLASS ~ VOA DBC , 4-

1.7| 1 Liter Polypropylene - METALS MDBF 4.

1- | 1 Liter Polypropylene CYANIDE MDBF e

Prepared by:

Date Prepared:

Log Book #:
F4-2936

FIELD MEASUREMENTS

REMARKS:

\

TIME:

COND.(gymhos/cm):

pH:

TEMP.:




NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599

TDD NO: r4-9105-21 PROJECT NUMBER: 91-727
SAS NUMBER: -

ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE: U0-55-03

GUILFORD COUNTY SAMPLE LOCATION:

GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS

PHONE:
SAMPLED BY:

1) ALVIN WILLIAMS
2) RON YOUNG

DATE SAMPLED:

(919)299-2611

3) LARRY GRIER é‘/ﬁ

4) scoTT SINGLETON

__8-/7. -91

_SURFACE So;{ Ho 3

5)
6)

7)
8)

TIME: _/5 25 ums

SOIL/SEDIMENT SAMPLE

NO.| CONTAINER ANALYSIS - CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |80z, GLAss EXT. ORG. 8164623 pec_40 4-509i%

1 |40z, GlLAass VOA W02290/3 loe 40 | 4 ¢

1 lsoz aiass metarcvanpe | 6764623 lwosr 40 | & /5

WATER SAMPLE

NG| CONTAWNER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. DBC a-

2 |40ML VIAL GLASS VOA DBC a-

17| 1'Liter Polypropylene METALS MDBE 4-

1 |1 Liter Polypropylene CYANIDE MDBF _ 4-

Prepared by

REMARKS:

Date Prepared:

Log Book #:
F4-2936

FIELD MEASUREMENTS

TIME:

COND.{gmhos/cm);

pH:

TEMP.:




SITE:

TDD NO:

ADDRESS:

NUS CORPORATION SAMPLING FIELD SHEET

UNION OIL COMPANY

F4-9105-~21

6801 WEST MARKET STREET

GUILFORD COUNTY

GREENSBORO,

CONTACT: CHARLIE WELLS

PHONE:
SAMPLED BY:

(919)299-2611

3) LARRY GRIER "L‘/’A

NORTH CAROLINA

CASE NUMBER:
PROJECT NUMBER:
SAS NUMBER:

16599
91=-727

SAMPLE CODE: U0-55-0%
SAMPLE LOCATION:

SURFACE S6/) #0¢

.’123 :g;zgoglxqguws 4) SCOTT SINGLETON g; . g
DATE SAMPLED: 6-/7 -91 TIME: /545  urs
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |8 0z., GLASS EXT. ORG. Ol164023 |psc 43 4-50922
1 laogz. GLass . VOA W62729613 lbee 43 | 4 23
1 |80z alass meravcyanpe | 8169023 mosF_¥3 | 4 2¢
WATER SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. bBC 5
2 |40ML VIAL GLASS VOA DBC 4-
1 |1 Liter Polypropylene METALS MDBE 4-
1 |1 Liter Polypropylene CYANIDE MDBF 4-

Prepared by:

Date Prepared:

Log Book #:

F4-2936

FIELD MEASUREMENTS

REMARKS:

TIME:

COND.(gmhos/cm):

pH:

TEMP.:




" NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY
TDD NO: Fr4-9105-21
ADDRESS: 6801 WEST MARKET STREET

GUILFORD COUNTY
GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS

CASE NUMBER:
PROJECT NUMBER:

SAS NUMBER:

16599
91-727

SAMPLE CODE: U0- 53 -05
SAMPLE LOCATION:

SURFACE So/| #o5

PHONE: (919)299-2611
SAMPLED BY: ,
s oy aom? g 4
DATE SAMPLED:  g-/3 -91 TIME: 0525 wums
- SOIL/SEDIMENT SAMPLE

NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |8 0z., GLASS EXT. ORG. O0/6¥023 lpsc Y'Y 4-50925
1_lao0z. class VOA w0z229073 losc 4¢ 2

1 180z class veravcyanpe | O0/c¢ 023  wosr 44 | 427

WATER SAMPLE

NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. DBC 4-

2 |40ML VIAL GLASS VoA DBC 4-

1 |1 Liter Polypropylene | METALS MDBE 4-

1 |1 Liter Polypropylene CYANIDE MDBE 4-

FIELD MEASUREMENTS

Prepared by:

REMARKS:

Date Prepared:

Log Book #:
F4-2936

TIME:

COND.(umhos/cm]}:

pH:

TEMP.:




' NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599
TDD NO: F4-9105-21 ’ , PROJECT NUMBER: s1-727
‘ SAS NUMBER: . o

GUILFORD COUNTY SAMPLE LOCATION:

ADDRESS: 6801 WEST MARKET STREET | SAMPLE CODE: U0-5SS-0 6
' GREENSBORO, NORTH CAROLINA SURFACE Soy [ ZOC

CONTACT: CHARLIE WELLS

PHONE: (919)299~2611

SAMPLED BY:

1) ALVIN WILLIAMS 3) LARRY GRIERJ’% 5) 7
2) RON YOUNG 4) scoTT SINGLETON 6) 8

DATE SAMPLED: -3 -91 C TIME: /275 . Hrs

SOIL/SEDIMENT SAMPLE

)
)

NO.] CONTAINER ANALYSIS | CONTAINER LOT # | SAMPLE NO. TAG NO.

1 |8 o0z. GLass | extorae. | O (G#ng pec Y6 _4-50 931

1_la oz class 'VOA (0229313 lose Y& | 43

WATER SAMPLE

NO.| CONTAINER ANALYSIS CONTAINER LOT # SAMPLE NO. TAG NO.

1 |1 GALLON GLASS EXT. ORG. : 4-
DBC

2 | 40ML VIAL GLASS VOA ' D'Bc 4-

1 | 1 Liter Polypropylene METALS : MDBF 4-

1 11 Liter Polypropylene CYANIDE MDBF 4-

FIELD MEASUREMENTS

Prepared hy: _ REMARKS: TIME:

Date Prepared: COND.{gmhos/cm):

Log Book #: pH:

F4-2936

TEMP.:

i

i

I

i

i

i

I

i

.

B Lileor cnss veraucyanpe | 0169023 woar 4l |« 33
I , ,
i

i

I

i

i

1

i

i



NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599

TDD NO: F4-95105-21 PROJECT NUMBER: 91-727
SAS NUMBER:

ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE: U0-55-07

GUILFORD COUNTY
GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS

SAMPLE LOCATION:

SUWFALE S0 07

PHONE: (919)299-2611
SAMPLED BY: | |
vy e Sy sl g 4
DATE SAMPLED:  ¢- -91 TIME: /200  ygs
SOIL/SEDIMENT SANIPLE .
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |8 oz., GLass EXT. ORG. 06302 .3 pec 4§ - | a-450937
1 _lao0z. gLass VoA W062290/3 loee Y€ 4= 3%
1 {807, GILASS METAL/CYANIDE 0 165023  |woer 4§ | & 39
WATER SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. BC 4
2 |40ML VIAL GLASS VOA DBC 4.
17| 1 Liter Polypropylene METALS MDBE 4-
1 |1 Liter Polypropylene CYANIDE MDBE 4-

Prepared by:

Date Prepared:

Log Book #:

F4-2936

FIELD MEASUREMENTS

REMARKS:

TIME:

COND.(gmhos/cm):

pH:

TEMP.:




. GREENSBORO,
CONTACT: CHARLIE WELLS

- SITE: UNION OIL COMPANY
TDD NO: Fr4-9105-21
ADDRESS: €801 WEST MARKET STREET

GUILFORD COUNTY

NORTH CAROLINA

' NUS CORPORATION SAMPLING FIELD SHEET

CASE NUMBER:
PROJECT NUMBER:
SAS NUMBER:

16599
91-727

SAMPLE CODE: uo-SS -0
SAMPLE LOCATIO

SURFACE So¢ |

PHONE: (919)299-2611
SAMPLED BY:
g st g 4
DATE SAMPLED: 6-]3 ~91 TIME: //4) HRS
SOIL/SEDIMENT SAMPLE

NO.| CONTAINER ANALYSIS = | CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |80z, GLass EXT. ORG. 1 0163623 - lpse 6/ 4-5085¢
1 _laoz. glass VOA W02290/2 lpsec 6/ P

1 1807 GLASS merarcvanpe 0163023 mpaE 6 | 4+ 58

WATER SAMPLE

NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. DBC 4-

2 |40ML VIAL GLASS © VOA pBC 4-

1| 1 Liter Polypropylene METALS MDBE 4-

1 |1 Liter Polypropylene CYANIDE MDBEF 4.

FIELD MEASUREMENTS

Prepared by:

REMARKS:

Date Prepared:

Log Book #:
F4-2936

TIME:

COND.{gmhos/cm):

pH:

TEMP.:




" NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599
TDD NO: F4-9105-21 PROJECT NUMBER: 91-727
' o SAS NUMBER:
ADDRESS: 6801 WEST MARKET STREET ‘ SAMPLE CODE: U0-5S3- 0|
GUILFORD COUNTY . : - SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA : jUBSUBFFJCcS 50,/ H, /

CONTACT: CHARLIE WELLS

PHONE: (919)299-2611

SAMPLED BY:
1) ALVIN WILLIAMS 3) LARRY GRIER‘;{A 5) ‘ 7)
2) RON YOUNG 4) scOTT SINGLETON 6) o 8)
DATE SAMPLED:  g-/Z -91 | TIME: /#55  uns
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS - CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |80z, GLAsS . EXT. ORG. 8l6Y 0273 pBC 37 4-5090¢
1 140z, GlLASS VoA Wo229813 lose 37 |405
1 a0z . Glass meravcvanoe 10764023 Imoer 37 | 4 0C
WATER SAMPLE
NO.] CONTAINER ANALYSIS CONTAINER 10T # | SAMPLE NO. "TAG NO.
1 |1GALLONGLASS EXT. ORG. X DBC 4-
2 [40ML VIAL GLASS VOA DBC 4-
1. | 1 Liter Polypropylene METALS ' MDBF 4-
1 |1 Liter Polypropylene CYANIDE _|mper 4.
FIELD MEASUREMENTS
Prepared by: REMARKS: , TIME:
Date Prepared: ' /YMTB/‘;L . COND.{gmhos/cm):
Log Book #: . Duf))'eﬁré ' pH:
F4-2936
TEMP..:




NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY

TDD NO: F4-9105-21

ADDRESS: 6801 WEST MARKET STREET
GUILFORD COUNTY
GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS

PHONE: (919)299-2611

SAMPLED BY:

1) ALVIN WILLIAMS

2) RON YOUNG

DATE SAMPLED:

3) LARRY GRIER;M 5)
4) SCOTT SINGLETON ©6)

6-/72-91

TIME:)

'PROJECT NUMBER:

CASE NUMBER: 16599
91-727

SAS NUMBER:

SAMPLE CODE: U0-53-02
SAMPLE LOCATION:

SUBSUREACE __Soi | #0727,

7)
8)

/575 wms

SOIL/SEDIMENT SAMPLE

CONTAINER LOT #

TAG NO.

NO.| CONTAINER ANALYSIS SAMPLE NO.
1 |80z, GLass _EXT. ORG. 0 (64023 lpec 39 . | 4-5¢9/0
1 a0z, cLass VOA wW02290/(3 |ose 39 /|
1 |soz. Glass meravcyanpe | 0764023 Vi _Iwoer 39 | &2
|
|
WATER SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER L?T # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. | oBC 4
2 |aomL viAL GLASS VoA | DBC 4
1 |1 Liter Polypropylene METALS i MDBF 4-
1 |1 Liter Polypropylene CYANIDE | MDBF 4
|
. |
FIELD MEASUREMENTS

Prepared by:

Date Prepared:

Log Book #:
F4-2936

REMARKS:

TIME: ’

COND.(pr:nhoslcm):

pH:




' NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599
TDD NO: Fr4-9105-21 PROJECT NUMBER: 91-727
SAS NUMBER:
ADDRESS: 6801 WEST MARKET STREET | SAMPLE CODE: U0-5B-03
GUILFORD COUNTY SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA SUBSURFACE Soi{ To7
CONTACT: CHARLIE WELLS ,
PHONE: (919)299-2611 |
SAMPLED BY: |
1) ALVIN WILLIAMS 3) LARRY c;nrf.psy*éj 5) 7)
2) RON YOUNG 4) scOTT SINGLETON 6) - 8)
DATE SAMPLED: 6-/7 -91 TIME: /53 wms
' |
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |80z, GLASS EXT. ORG. O/LY0 2_3’ DBC ‘/[ 4509/
1 140z, GLass VOA Wo2259013 lpec Y/ e /7
|
1- 1807 Glass metaLcvanne | O/ 640231 |mpsr 9// s /S
|
|
WATER SAMPLE |
ND.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. ' f bBC 4-
2 |40ML VIAL GLASS VOA " lpose 4-
1.*{1 Liter Polypropylene METALS ' lmoee 4
1 |1 Liter Polypropylene CYANIDE ' MDBF 4-

Preparad by:

Date Prepared:

Log Book #;
F4-2936

FIELD MEASUREMFNTS

REMARKS:

TIME: ,

COND.(pnﬁholem):-

pH:




' NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599
TDD NO: Fr4-~-9105-21 PROJECT NUMBER: 91-727
A . ' . | SAS NUMBER:
|

ADDRESS: 6801 WEST MARKET STREET ' SAMPLE CODE: U0-S3- 8¢

GUILFORD COUNTY ' SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA SUBSURFACE Soif #0 o

CONTACT: CHARLIE WELLS

PHONE: (919)299-2611

SAMPLED BY:

1) ALVIN WILLIAMS 3)LARRY GRiERyA 5) ' 7)
2) RON YOUNG 4) scoTT SINGLETON ©6) 8)

DATE SAMPLED: __ -/ -81 TIME: | /555 uRs

 SOIL/SEDIMENT SAMPLE

. . |
NO.| CONTAINER ANALYSIS - CONTAINER LOT # SAMPLE NO. TAG NO.

1 |8 o0z. GLASS ext.ore. | 0/649023! lose 42 - | 4-509/9

., |
1 1402z, GLASS VOA ©w02290/3 |poBC ﬂ 4-2.0

|

WATER SAMPLE

NO.| CONTAINER ANALYSIS CONTAINER LOIT # SAMPLE NO. TAG NO.

1 |1 GALLON GLASS EXT. ORG.
. DBC

2 140ML VIAL GLASS VOA DBC 4.

1 {1 Liter Polypropylene ‘METALS MDBF | 4-

|
|
|
;
1 |1 Liter Polypropylene CYANIDE ’ MDBF 4-
|

|

FIELD MEASUREMFNTS

Prepsared by: REMARKS: TIME: ’

Date Prepared: _ COND.(unﬁhoslcm):

Log Book #: | A pH: }

F4-2936

1
1
1
1
|
1
i
1
1
B |oloor qnss veracvanne [ 074023 | lwoer 42 | 4. 21
1
i
i
1
1
i
i
1
1



' NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599
TDD NO: F4-9105-21 PROJECT NUMBER: 91-727
' SAS NUMBER:
. ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE: U0-5083-05
GUILFORD COUNTY . SAMPLE LOCATION: -
GREENSBORO, NORTH CAROLINA SUBSURFACE Soi'( A 5

CONTACT: CHARLIE WELLS

PHONE: (919)299-2611

SAMPLED BY:
aoy wmoone gy el 2
DATE SAMPLED:  g-j3 -91 TIME: 8830 upe
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS . | CONTAINERLOT # | SAMPLENO.|  TAG NO.
1 |80z, GLASS EXT. ORG. 01696723 loec 45 | a-5092¢
1 |40z, GLAsS VoA woz29013 Joec 75 |4 29
1 1oz qiass METALCYANIDE | O/ € $623 MDBF ¥5 | »- 30
WATER SAMPLE
NG CONTAINER ANALYSIS CONTAINER LOT # | SAMPLENO.| _ TAG NO.
1 |1 GALLON GLASS EXT. ORG. | oBC 4-
2 |aomL viAL GLASS VOA DBC 4-
1 {1 Liter Polypropylene METALS . MDBE -~ | 4
1 |1 Liter Polypropylene CYANIDE MDBF 4
FIELD MEASUREMENTS
Prepared by: REMARKS: | TIME:
Date Prepared: COND.(gmhos/cm):
Log Book #: ‘ ‘ pH:
F4-2936

TEMP.:



' NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599
TDD NO: r4-9105-21 PROJECT NUMBER: 91-727
o SAS NUMBER:
ADDRESS: 6801 WEST MARKET .STREET SAMPLE CODE: vo-$B-0¢
GUILFORD COUNTY SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA SUBSULFACE SD/I#O .

CONTACT: CHARLIE WELLS

PHONE: (919)299-2611

SAMPLED BY:
P Jumoami. 8 L. B
DATE SAMPLED:  g-/3 -91 TIME: /225  urs
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS . CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |8 0z., GLass ExT.ORG. " | O 6%‘013 pec 47 4-5093Y4
1 1402, Glass VoA (Woz29J3 losc 47 1435
1 la0z. glass _wrraveyanipe | O/ ‘% 023 Imoee47 | .4 30
WATER SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. DBC 4
2 laomLviaLGLass . | voa DBC 4.
1 {1 Liter Polypropylene METALS - - MDBE 4.
1 |1 Liter Polypropylene CYANIDE | MDBF 4
FIELD MEASUREMENTS
Prepared by: REMARKS: TIME:
Date Prepared: . COND.(gmhos/cm):
Log Book #: pH:
F4-2936
TEMP.:




~

NUS CORPORATION SAMPLING FIELD SHEET

COMPANY

PHONE:
SAMPLED BY:

SITE: UNION OIL
TDD NO: F4-9105-21
ADDRESS:

6801 WEST MARKET STREET
GUILFORD COUNTY
GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS
. (919)299~2611

3) LARRY GRIER ;Cé

CASE NUMBER:
PROJECT NUMBER:

16599

SAS NUMBER:

91~727

SAMPLE CODE: Uo-S5 07
SAMPLE LOCATION:

SUBSURFACE _Soi[F 0T

;;:ggxgog;gmws '~ 4) SCOTT SINGLETON (55; g;
DATE SAMPLED: 6-]3 -91 TIME: JLID Hms
. SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS . CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |80z, GLASS EXT. ORG. 0163023  |ppe 49 | a-509¢6
1 |40z, glass VoA Ws22901> lose 49 | ay/
1. 1807 GlASS meTALcYanDE | O [6362% |woer %9 a’2
WATER SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLOQ GLASS EXT. ORG. bBC 4-
2 |40ML VIAL GLASS VOA DBC 4-
1 1 Liter Polypropylene METALS MDBF - 4-
1 |1 Liter Polypropylene CYANIDE _|mpBE 4-

Prepared by:

Date Prepared:

Log Book #:

F4-2936

 REMARKS:

FIELD MEASUREMENTS

TIME:

COND.(gymhos/cm}:

pH:

TEMP.:




1) ALVIN WILLIAMS 3) LARRY GRIER y'b

2) RON YOUNG 4) scoTT SINGLETON

DATE SAMPLED:

SITE:
TDD NO:

ADDRESS:

- NUS CORPORATION SAMPLING FIELD SHEET
CASE NUMBER:

UNION OIL COMPANY
F4-9105~21

6801 WEST MARKET STREET

GUILFORD COUNTY

GREENSBORO,

CONTACT: CHARLIE WELLS

PHONE:

SAMPLED BY:

(919)299~2611

6-/3 -91

NORTH CAROLINA

PROJECT NUMBER:
SAS NUMBER:

16599
91-727

SAMPLE CODE: Uo- S3-0%
SAMPLE LOCATION:

SUBSULFRCE 501/ #0F

5)
6)

TIME: /|50 Hms

7)
8)

SOIL/SEDIMENT SAMPLE

NO.| CONTAINER ANALYSIS . | CONTAINERLOT # | SAMPLE NO. TAG NO.
1 |8 0z., cLass EXT. ORG. 10163023 losc 62 | 250859
1 140z, Glass VOA 0163023 loge 62 | a0
1 1807 Glass werarcyanpe | 063623 mMoBe G2 | ¢/
WATER SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 6ALLON GLASS EXT. ORG. oBC 4-
2 |aomL VIAL GLASS VOA DBC 4-
1 ‘11 Liter Polypropylene METALS MDBF " fe
1 |1 Liter Polypropylene CYANIDE MDBF 4-

Prepared by:

Date Prepared:

Log Book #:

F4-2936

FIELD MEASUREMENTS

REMARKS:

TIME:

COND.{(gmhos/cm):

pH:

- L.TEMP,:




NUS CORPORATION SAMPLING FIELD SHEET |
SITE: UNION OIL COMPANY CASE NUMBER: 16599

TDD NO: F4-9105-21 PROJECT NUMBER: 91-727
: . SAS NUMBER:

ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE: Uo-mw 2
GUILFORD COUNTY SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA ' MON‘?ZEJ;\jq Wl #62

_ 1 .

CONTACT: CHARLIE WELLS

PHONE: (919)299-2611

SAMPLED BY:
1) ALVIN WILLIAMS  3) LARRY GRIERO‘.‘/’U 5)- 7)
2) RON YOUNG 4) SCOTT SINGLETON 6] 8)
DATE SAMPLED:  g-/3 -01 ‘TIME: /4 %5 ugs
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS. CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |80z, GLASS EXT. ORG. DBC ] a
1 laoz. cLass VOA | ' DBC | 4
1 1802 GLASS METAL/CYANIDE MDBF 4-
WATER SAMPLE
Mo. CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. X029(0/3 ose 55 45047,
2 }40ML VIAL GLASS VOA : 302550 33 DBC 55 <+ 77 79
1|1 Liter Polypropylene ~ | METALS - IX0i550/3 . ImpBe 55 |+ 19
1 |1 Liter Polypropylene CYANIDE X0!580/3  |moee 55 |+ F0
FIELD MEASUREMENTS
Prepared by: REMARKS: TIME:
Date Prepared: COND.(uymhos/cm): 77,‘ )(IO
Log Book #: | pH: 375
F4-293§' - TEMP.. 32,1




 NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: . 16599
TDD NO: F4-9105-21 PROJECT NUMBER: 91-727
, - SAS NUMBER: :
ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE: UO-N\UJ‘D3
~ GUILFORD COUNTY _ SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA © MoniToee wWEl Fo3
T

- CONTACT: CHARLIE WELLS
PHONE: (919)299-2611

SAMPLED BY:
1) ALVIN WILLIAMS 3) LARRY GRIERV\{’y 5) 7)
2) RON YOUNG 4) scoTT SINGLETON 6) - - 8)
DATE SAMPLED:  g-/%-91 . " TIME: /255 Hms
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |8 0z., GLASS EXT. ORG. | DBC |
1 1402, GLASS VOA _ ' DBC . | 4.
1 1807, Glass _METALICYANIDE MDBF 4.
WATER SAMPLE
NO.| CONTAINER ANALYSIS | CONTAINER LOT # | SAMPLENO.| = TAG NO.
1 |1 GALLON GLASS EXT. ORG. X029/6 /3 pec .58 +5099 |
2 |40ML VIAL GLASS VOA 30255033 |ose 5€ |*91 93
1 (1 Liter Polypropylene | METALS X0/580/3  lwosr 5§ 4—-9‘({ :
1 |1 Liter Polypropylene CYANIDE X0(58013 lwoer 58 | 495
FIELD MEASUREMENTS
Preparad by: REMARKS: TIME:
Date Prepared: ‘ ) COND.lgmhos/cm): 4;33 ]UO
Log Book #: pH: 5; /(‘l
ra-29s3e _ TEMP.: 74,‘1



NUS CORPORATION SAMPLING FIELD SHEET

SITE:
TDD NO:

ADDRESS:

UNION OIL COMPANY
F4~9105~-21

6801 WEST MARKET STREET

GUILFORD COUNTY

GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS

CASE NUMBER:
PROJECT NUMBER:
SAS NUMBER:

16599
91-727

SAMPLE CODE: uo-Mw 9 ¢
SAMPLE LOCATION:

MoNiTsRING el 6 ¢

PHONE: (919)299-2611
SAMPLED BY:
1) ALVIN WILLIAMS 3) LARRY GRIER 5{ 4 5) 7)
2) RON YOUNG 4) scoTT SINGLETON 6) 8)
DATE SAMPLED:  ¢- /201 TIME: /[0  urs
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS | CONTAINER LOT # | SAMPLE NO.. TAG NO.
1 |80z, GLASS EXT. ORG. DBC | 4-
1 1402, GLASS VOA DBC 4.
1 1807 GLASS METAL/CYANIDE MDBF 4-
WATER SAMPLE
NO.] CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. X0 2.9/0/3 e 5L 45094)
2 |40ML VIAL GLASS VOA B025503 DBC 5L -krgzi £3
1.-] 1 Liter Polypropylene METALS X0/580/3  |lmper &L | 4 S¢
1 | 1 Liter Polypropylene CYANIDE 7(5 /580]3 MpBE 5 |4 %5
| FIELD MEASUREMENTS
Prepared by: REMARKS: TIME:
Date Prepared: COND.{gmhos/cm}: / 74 X[0
Log Book #: pH: 5,05
Rk Tew. 75




NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599
TDD NO: ra-9105-21 PROJECT NUMBER: 91-727
SAS NUMBER:
ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE: U0-MyJ-05
GUILFORD COUNTY SAMPLE LOCATION: .
‘GREENSBORO, NORTH CAROLINA Mo 7009 WEI #6585
FRORACT: g e ' -
SAMPLED BY:
1) ALVIN WILLIAMS 3) LARRY GRIERO.{ 5) 7)
2) RON YOUNG 4) ScOTT SINGLETON 6) 8)
DATE SAMPLED:  g-/3-91 TIME: /|25 ums
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS .. CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |soz., cLass EXT. ORG. | DBC 4-
1 1407, GLASS VOA DBC 4
11807 _ GLASS METAL/CYANIDE MDBF 4-
WATER SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS ‘EXT. ORG. 029613 pBC 57 450980,
2 |40ML VIAL GLASS VOA B02550 323 pec 57 |*§7 Y
1 .} 1 Liter Polypropylene METALS X0158013 mpeeS 7 | 439
1 |1 Liter Polypropylene CYANIDE X015801/3  |moeeS7 | & 20
FIELD MEASUREMENTS
Prepared by: REMARKS: TIME:
Date Prepared: COND.(ymhos/cm): 720|% O
Log Book #: pH: i ,IL( «
F4-2936 —— 5




' NUS CORPORATION SAMPLING FIELD SHEET

SITE: " UNION

TDD NO: r4-910
ADDRESS:

OIL COMPANY
5~-21

6801 WEST MARKET STREET

GUILFORD COUNTY

GREENSBORO,

" CONTACT: CHARLIE WELLS

CASE NUMBER:
PROJECT NUMBER:

16599
91-727

SAS NUMBER:

SAMPLE CODE: uo-Mu- 0
SAMPLE LOCATION:

NORTH CAROLINA

Monypens_well %09

PHONE: (919)299-2611
SAMPLED BY:
1) ALVIN WILLIAMS 3)LARRY GRIER AN 5) 7)
2) RON YOUNG 4) SCOTT SINGLETON 6) 8)
DATE SAMPLED:  g-/3-91 - 1imE: 0925 ugs
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS = | CONTAINER LOT # | SAMPLE NO. - TAG NO.
1 |8 0z., GLass EXT. ORG. ' pec____ | &
1 {40z, Glass VoA DBC 4
1 1807 GLASS METAL /CYANIDE MDBF 4-
WATER SAMPLE
NG.] CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 [1 GALLON GLASS EXT. ORG. X029/0/3 losc 52 - | “5094/
2 |40ML VIAL GLASS VOA @ 255033 lose 52 |*( Z,J (3
1" |1 Liter Polypropylene METALS - X0158073 |wose 52 {-4-¢¢
1 |1 Liter Palypropylene CYANIDE X0/1580(3  |mper 32 |+ (5
FIELD MEASUREMENTS
Prepared by: REMARKS: TIME: ,
Date Prepared: COND.(gmhos/cm): 2, 25 5(/ O
Log Baok #: pH: "'{, 7?
T472938 TEMP.: 171




'NUS CORPORATION SAMPLING FIELD SHEET

SITE: . UNION OIL COMPANY
TDD NO: Fr4-9105-21 :
ADDRESS: 6801 WEST MARKET STREET

GUILFORD COUNTY
GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS

CASE NUMBER:

PROJECT NUMBER:

SAS NUMBER:

16599
91-727

SAMPLE CODE: Uo-Muw-/2

SAMPLE LOCATION:

MON I TOAING WEIl - 12

PHONE: (919)299-2611
SAMPLED BY:
1) ALVIN WILLIAMS . 3) LARRY GRIER(%H - B) 7)
2) RON YOUNG 4) scoTT SINGLETON ©6) 8)
DATE SAMPLED:  ¢-/3 -91 TIME: 0750 ums
SOIL/SEDIMENT SAMPLE

NO.| CONTAINER ANALYSIS . CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |8 0z., GLASS EXT. ORG. DBC 4-

1 1407, GLASS VOA DBC 4.

1 1802 GIASS METAL/CYANIDE MDBF 4-

WATER SAMPLE

NO.] CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. X029]013 . 450971
2 |aoML vIAL GLASS VOA B025503 |osc 5¢ 472 73
1. |1 Liter Polypropylene METALS X0i5§0/3 mpBf £ §- |4 7¢

1 |1 Liter Polypropylene CYANIDE X0I1580/3 mpose 54 | A4 15

FIELD MEASUREMENTS

Prepared by: REMARKS: TIME:

Date Prepar.ed: COND.{(ymhos/cm): Z'é’] X 1D

Log Bock #: pH: 5, 3"‘

F4-2936 S 73




" NUS CORPORATION SAMPLING FIELD SHEET

SITE:
TDD NO:

UNION

ADDRESS: 6801 WEST MARKET STREET

OIL COMPANY

F4-9105-21

GUILFORD COUNTY

GREENSBORO,

CONTACT: CHARLIE WELLS

PHONE:
SAMPLED BY:

1) ALVIN WILLIAMS
2) RON YOUNG

DATE SAMPLED:

(919)299-2611

3) LARRY GRIER«%H
4) scOTT SINGLETON

6-/3-91

CASE NUMBER:
PROJECT NUMBER:

16599
91-727

SAS NUMBER:

SAMPLE CODE: Uo- Mw- (3
SAMPLE LOCATION:

NORTH CAROLINA

MoLiTEenq_WE]! 13

5)
6)

7)
8)

TIME: O 935 urs

SOIL/SEDIMENT SAMPLE

NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |8 02Z., GLASS EXT. ORG. DBC 4-

1 140z, Guass VOA DBC 4

1. 1802 GLASS METAL/CYANIDE MDBF 4.

WATER SAMPLE

NO.] CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. Y02916/3 |osc 53 45064 (
2 |40ML VIAL GLASS VoA B0755033 |oec 573 4], 68
1 |1 Liter Polypropylene METALS 7(0 /3 0/3  |mpBE 53 A ?

1 |1 Liter Polypropylene CYANIDE A6(59013 mpee 33 | <70

FIELD MEASUREMENTS

Prepared by: REMARKS: TIME:

Date Prepared: COND.(pgmhos/cm): 341110

Log Book #: pH: S 35

F4-293s TEMP.: 1.7




NUS CORPORATION SAMPLING FIELD SHEET

SITE:
TDD NO:

UNION

ADDRESS:

OIL COMPANY

F4-9105-21

6801 WEST MARKET STREET

GUILFORD COUNTY

GREENSBORO, NORTH CAROLINA

CONTACT: CHARLIE WELLS

CASE NUMBER:
PROJECT NUMBER:

SAS NUMBER:

SAMPLE CODE: Uo- Mu-i17

16599
91-727

SAMPLE LOCATION:

Mori Toemq el %17

PHONE: (919)299-2611
SAMPLED BY:
1) ALVIN WILLIAMS 3) LARRY GRIER 5) 7)
2) RON YOUNG 4) scoTT SINGLETON 6) 8)
DATE SAMPLED: 6. /3 -01 TIME: /0/O wWRs
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS 'CONTAINER LOT # | SAMPLE NO. | TAG NO.
1 |80z, GLASS " EXT. ORG. DBC 4-
1 140z, GLASS VQA pDBC 4.
L1 180z glass _ METALCYANIDE MDBF 4
WATER SAMPLE
NO.| CONTAINER ANALYSIS CONTAINER LOT # | SAMPLE NO. TAG NO.
1 |1 GALLON GLASS EXT. ORG. V02916/2 |osc 59 45095,
2 |40ML VIAL GLASS VOA L0 255033 |pBc 59 44 Zl 9¢
1| 1 Liter Polypropylene METALS XA580(3 |moeesg | A9F
1 |1 Liter Polypropylene CYANIDE X0[580/3 moee 59 | #5000
FIELD MEASUREMENTS
Prepared by: REMARKS: TIME:
Date Prepared: COND.(ymhos/cm}: J’ (; j (o0
Log Book #: pH: Q1 [ L
T472938 TEMP.: :75. 1




NUS CORPORATION SAMPLING FIELD SHEET

SITE: UNION OIL COMPANY CASE NUMBER: 16599
TDD NO: r4-9105-21 PROJECT NUMBER: 91-727
SAS NUMBER:
ADDRESS: 6801 WEST MARKET STREET SAMPLE CODE: Uo-MwW-{¥
GUILFORD COUNTY SAMPLE LOCATION:
GREENSBORO, NORTH CAROLINA Mo76Rmg (WE/ #@ 2%
GONTACT: cmasze s -
SAMPLED BY: |
1) ALVIN WILLIAMS 3) LARRY GRIER \yﬂ 5) 7)
2) RON YOUNG 4) scoTT SINGLETON 6) 8)
DATE SAMPLED:  g-/3 -91 TIME: _/0/5 _ HRs
SOIL/SEDIMENT SAMPLE
NO.| CONTAINER ANALYSIS . | CONTAINER LOT # | SAMPLE NO. TAG NO.
1_|80z., GLASS EXT. ORG. DBC 4-
1 140z, GLASS VOA. DBC 4.
1 1807, GlASS METAL/CYANIDE MDBE 4.
WATER SAMPLE
NO.] CONTAINER ANALYSIS CONTANER LOT # | SAMPLENO. TAG NO.
1 }1 GALLON GLASS EXT. ORG. XD 27/0/3 ose OO 454 35[
2 |40ML VIAL GLASS VOA 558 3> |pse 6O 52 53
1 |1 Liter Polypropylene METALS X580/ 2 mper &0 a- 5¢
1 |1 Liter Polypropylene CYANIDE XI580/3 mper €0 4 £5
FIELD MEASUREMENTS
Prepared by: REMARKS: TIME:
E—, COND.(umhosieml:  |1,92, K[00
Log Book #: |pH: -577
F4-2936 —— 1
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| @ M& | | | NUS cm!onnau
oo -~ RECEIPT FOR SAMPLES ' e e
Region & Field tavestigation Team : | : TUCKER,GA 30088 -
PﬂOC‘l‘ NO. ' PROJECT NAME '_ _ AME & LOCATION OF FACILV/SITE —
2 | U 0/\) O Ca : 680 wWesT MARKET ST

| SAMPLERS: (SIGNATUR

?
§
\
||t

 LpeepBoko, NoeTH CAkolinr

Ty
S ] e oS ‘-~
O+l oate | Tine STATION LOCATION/OESCRIPTION _|conamens Y OR N L SAMPLE TAG NO.S/REMARKS

[{EIEIEMIN SURFACE Soil HO 0 | N _[4-5090] 02 03 -

spol |efizlnssl Ix|svasvrence 3ol #ol | © | N 04,0500 DLES AE €94 INUS

S0216/121/5/0] |XISURFACE So1l #02 10 _loz | TACA'S PEFEL 10 STATIoN
SBo2 Wiz li515] Ix|SuBsuREACE Soil #02. /2 #Foe SAmple_ZDevr
SSOD|Gl[2|1525] |X|SURFACE Spr( # 0

SB o#A¢//21/530 [R|SuBsvrmcE so #03 ] - _

SBOY 161121)555] [X|SUBSURFALE 50/ ﬂ'oy e
SSo¥ lolizlisys] X Suerpce sor/#oy¥ _ ~ I
1S505 {¢fi3 |0825| |X|surmace sodl oS5 e
15805 Lf13 10830] x| SUBSURFACE Soil #05 3 _
5506 |p13 |1225] [X|SURFACE Soi{ FOG -
SBOC |o)/3 XISV 5u£.ﬁac5 BEYEZIR L
SS07 l6//311200] [X|Suesace sor( #67 | - -
&Jasu/emc:: " S0i{ PO .

SDO] m 551m6n17“#01 T -
SSO¥ _oli3 o] | X| SveFACE sl #oY . _
SBOS {403 |/150] | A SUBSURFACE 50,( % _
-y

: | SPLIT SAMPLES RECEIVED BY [] OR DECLINED BY £ DATE/TIME
- PRINT) Cirf;g‘ﬁ_g_j_ & wWELeS 6’;5;,;?_’

i SIGN} - o bt f JfC - TELEPHONE
TITLE TC INAL NP R 6T - 7(7-}3F-26(

- DISTRIBUTION: Otiginal to Coordinator Field Files: Copy to facility/site representative . |
NO. 4-0534

-
7

k -

Y L
¢ -




@ CORPORAATION ' | NU3 CORPORATION

| e UMITEDSTATES : | - R AM PLES | 1927 LAXESIDE PARKWAY
ENVIRONMENTAL PROTECTION AGENCY | SUITE 614

| Region 4 Field Investigation Team | | N _ TUCKER, GA 30084

PROJECT NO PROJECT NAME . o AME & LOCATION OF FACILY/SITE

9 o1/ CoMPAR - - .
same!s (ZG%AZJHE) | NION ] ‘Zi‘ [:O/,fz’/ 1 ég Ol UJEST /W?/&kc"’ 5/
o ﬂm-;l M LREENS BORL, NORT, H (’ﬁ/ﬂo/wﬁc

"o, SPLIT N -
oF AMPLES) | |
STATION LOCATION/DESCR!PTION CONTAINERSI'v OR N _SAMPLE TAG NO.S/REMARKS

"
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L Y ] '
» .
.

N)

v

-

>
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3
o
>
-
m

m
: TIME E -

Mw-08 1613 los4s| W] Modioeivg ule/[ #0608 | O

Mw-09 1¢/13[0905] [X| momiToeng WeN*69 | o J, THG #3306 EA [WUS |

M- 1) leli3 10931 X Moo wen# il | o | TG B'S PEFER TO

M- 12 [6[1310959  [XIme TORING WE(* [ STATIoN 2 Fop SAmg

Mmw-2 1113 1]695] X ImoNiTaeimy wWell* o2 DT T

Mw-0416/13 [[110] IXIMoniToRiNg WE)® 04 7 o

Mw-05 14113 | 125] || MoN:iToRG wWel(# 05 .

mwp3 16/13 Y255 | x| MoNiToriNG " WET #03 T

MW7 ez [0 | X monteede WJENFTT o

MW 18 1613 /015 I /nb/\luoﬁwj wc//#/s N

- - i _
I | , - . i

N - R
RN - _ .

NN N S
bt - | _
S vy _
oy .

: - SPLIT SAMPLES nscews BY D OR occuuco ay (3G & W S DATE/TIME
war _ | paINT) C HTTE "3 W eELLS é, {3- ?'}IS '
W/ — ‘ 1 —TFiME —ts1GN | f UJ,LQQJ./ : TELEPHONE
= : A gt | TITLE TE’QNHM/Hf MANAGE. | T 2ap-rbll

DISTRIBUTION: Onginal to Coordinator Field Files: Copy to facility/site representative

NO. 4-0607
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United States Environmental Protection Agency . . Case Number |SAS No. (if applicable
o Contract Labcgatgry grogramA ngple Jll:‘ﬂgnggemem Office Organlc Traffic Report (it applicable)
| L - PO Box 818 lexandria, VA 22313 - ' y - _ | :
: 703-557-2490  FTS 557-2490 ' (For CLP Use Only) _ LS99 |

1. Type of Activity (Check one) 2. Region Number |Sampling Co. 4.60719 Ship 7d Carrier 5. Sample Description (Enter in Column A)
[3 ‘

Oene OO neo Dlra [Ast [ stsl FL 7 )

1. Surface Water

[(Jer Cdoam O ro Ost [ other(Specity){Sampler (Name) , . Airbill Number 2. Ground Water
Oest Oea. COrrs Ostra AN Wl Am 5 e #6333 ¢ & Rinsate
NO“% - |3 ShipToig g Of(ﬁmy Triple volume required for matrix 5 Soil/Sediment
i L PECLA ERYILOPMENTA {JNQ_ spike/duplicate aqueous sample. 6. Oil (SAS)
Site Name A) e c / AJ g 320 4‘{3 IF OR'D KMD, ch F Ship medium and high concentration 7. Waste (SAS)
JU__M( 0 __QJ LOMPR . __10s /.mBIA, md. 204¢ samples in paint cans. i?j']ff_ﬂ_sﬁs) ‘5‘3"_":.”!’_.) SR
City, State - Site Spill 1D | " IF VOA SAMPLE PRESERVED INDICATE IN -
(8 (C) (D E) - - G
CLP Com_:)en- RAS Analysis ¢ ( ' ul C ) g
Sample tration Spécial | Station Date/Time of C?-rf;er;%c:na;‘r:g
Number L=low 1,,54 | ana | Pest |ARO/ Handling Location Sample Sam ?e
(From labels) M=med - PCB | TOX | Collection P
UD__ | Number

MaTesx Dpcaldmw 09 elalay 0845 Impars1

WO v b345 " 572
Mmw/3 |9 pg35 | 4573
Imw/2 | o950 154
My 02 |~ 1 fOY5 ' 755
Mmwoyd | nio [MNMSe
mwgs S 1(25 ‘W /’57
MWb3 [\ 55 [\WIHS5P
Muw /1 “L”/Q/_Q \\!15?
MW (8 1efi3)q) 815 |\ 62
5568  ehala t14o |mOBF ¢|

SB80b8 /4 DRF & 2

HRRES

RRNNNANNNNEE

NERNRNRNNNNNENNES

-
-

RENNNNENNNES

Eﬂﬂg
NAN

R

"'I ‘
‘ “ ﬂ

\ ! . 1
| PR

l l

- .ol nCo nk-SMOCo White - Lab Co. v for Return to SMO Yellow - L ab -Conv



United States Enwronmenlal Protection Agency . . Case Number SAS No. (it applicable
* Contract Lal;%atﬁory g;'ggramm ngplev Aﬁggggaement Office .Organic Traffic Report- e ¢ applcatie)
o) ¢ exandria i . e ———
703-557-2490  FTS 557-2490 (For CLP Use Only) 6579 .

1. Type of Activity (Check one) 5. Sample Descrption (Enter in Column A)

LJene O neo dra Mst [ stst 1. Surface Water
COOer [Joam [drp [dst [ other(Specify)|Sampler (Name) 1 2. Ground Water

Oesi Clea  Jrrs O STPA A‘Z I//N 0‘):‘/ /ﬂ?m ¢ ;?:::f; ¢
Non-Superfund Program : / Thiple volume required for matrix Soil/Sediment

wﬂmmrww

_ |spike/duplicate aqueous sample. Oll (SAS)
Site Name 5{3 20 cdi/l-‘dﬁb ,epm) EU)C. F Waste (SAS)
Ship medium and high concentration ‘
- Uﬁ'jDﬂ Dj / (30 A) samples in paint cans. . Other (SAS) (Specify) X
ity, State -

IF VOA SAMPLE PHESEFNED INDICATE IN
COLUMN C WITH Y OR N.

See reverse for additional instructions.

1 (B) (E) - (F) (G)
CLP Concen- - C di
~ Sample tration Station DatefTime of CLP norganic
Number aolow BNA | Pest/1ARC/ Location Sample Sample
(From labels) H:mgh - {PCB | TOX U D~ Coltection Number
Iz 5s0( __|chzf3) 1445 {MDBF 3. _

G2k /55 mdBF 37
ssoZ  \uz/a (siol ! 38

SBo2. |\ (55 (! 3?
S.SQ_? SRRL, /525 tt ! jo
sgo3 |W“/ [530(wu 4
qSBO‘/ W/ 1555[ 0 47
Issoy  |™'7 is4s[v 1 4
sgot  |4fnla) o825 ‘/‘{
5505 |4l3l91 0930 1

SSOL CRLE /2?-5 L *l_(é
SBob |\t 235|047
15567 [\'" 1200|0148

15807 1el3la - sz10 [mogr 49
Sbol  l6f/3lq1 /600 |mwpF 5O

<K
K
:
5
N
5
2

SIS SO R S

EREREERRERAN
| |
| |

s iy e e et — "y i, —

— R N— . — —

|| e
NRRRV AN AN SIE)
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L] . [ - - . . - - . . . r
. 4 . ] L . . - 3 - - - . " A , " - N .
' = - - -
. . '

. United States Environmental Protection Agency . PR Case Number |SAS No. (if applicabie)
3Em Contract Laboratory Program  Sample Management Office lnorganlc Traftic Report (
- ' PO Box 818.  Alexandria, VA 22313 | o (For CLP Use Only) I A 57 ’ e

- 703-557-2490 FTS 557-2490

1. Type of Activity (Check one) 5. Sample Description {Enter in Column A}

4. Date S?ipped Carrier

: 2. Regipp Number |Sampiing Co.

{0ene Oneo Ora st Ostsr £[ g%‘; g f} ED EXfx 1. Surface Water
Der [(Qoam [ ro [ st [ other(Specify) [Sampler (Name) ' Airbill Number _ ] 2. Ground Water

Cesi Oea O rirs [ stra ALVIN U)f////}/"’f 6359 7&9/4 ~ 3. Leachate

Non-Superfund Program 3. Ship‘To: A"-’TDM IR BENN Double w b, a required for matrix 4. Rinsate .
. N ) SKI AWER Sm Al spike/duplicate aqueous sample. 3. g?w Seg'mem

Site Name . | | 200 jeedl\JD i E Shio e : 4 hiah concemia 6. Oil (SAS)

U 10 ld 0 CA M _ ip :ne lium and high concentration | 7. Waste (SAS) |
wAlTHAM MA 82254  [samples in paint cans. 8. Other (SAS) (Specify)

See reverse for additional instructions.

(F) (G) (H)

(¢)7) &0 7200

GREENSRRo. NC | -
| | (A) 1 (© (D) (E)

RAS Analysis

CLP

List . { tow Conc. . Corresponding
hslzmg: Preserv- Sow Spscial - Station Dagagr:mlz of - - Organic
| Handling Location c ollecitji on Sample
' Number

(From labels)

Nitrate/
{ Nitrite

|Fluoride

3




. [] - M o
" . * '] . ' .-
L] - - . N
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‘ " United States Environmental Protection Agency . . - Case Number |SAS No. (if applicable)
aEm . Contract Labocr)atory Prggram Samplevkﬂagaggment Office | Inorganlc Traffic Report - .
PO Box 81 Alexandria, 2231 S . o . .
: 703-557.2490  FTS 557-2490 | (For CLP Use Only) / b5 ?cf |

ed (Carrner

5. Sample Description (Enter in Column A)

1. Surface Water
Ground Water

J0ene Owneo O st [ srs

1. T'ypa 6! Activity (Check one) 2. Regizi Number [Sam .

Der [Joam O ro: st O owmer (Spscity) |Samplet (Name Airbjll Number

Ship medium and high concentration
samples in paint cans. |

Waste (SAS)
. Other (SAS) (Specity)

) ) ) 2.
Oest Opa  Orirs O stea ALViv w) [li4m 8035777614 3. Leachate
Non-Supertund Program - | ‘ Double volume required for matrix 4. Rir]sate .
spike/duplicate aqueous sample. 5. Soil/Sediment
Sita - 300 ‘chNb H/g 3. o1l (SAS)
8

Jal T MA 0225
C6l7) 870 7200

NiaN o1 ComPaNy. .
City,State " 3 . 1’
| Becenszes, NE

See reverse for additional instructions.

CLP. .Samplg Concen- . .
Descrip- | tration: . orresponding
sazgléer | 1 L=low Special Station Dalseaﬂn:n}: of Organic
(Frorl)"l labsls)' Handling Location P Sample

Collechon. Number

)

L ry25. (157
MW |\wu2s5 |t 58

[P )
r\.
RRERREEESERNRNRNRES

BRENEGaS







%N u s o ' . | ORD NUS CORPORATION |
CoRERATON s , CHAIN OF CUSTODY REC 1927 LAKESIDE PARKWAY
ENVIRONMENTAL PROTECTION AGENCY 7 . . ' -

» e . . : TUCKER, GA 30084
" Region 4 Field Investigation Team UCKE 3

ROESTIO 0| 727 Lo o whlliam [ A E 5351161 “"

2 CoolERS

PROJECT NAME/LOCATION

+

ANALYSES

r}"l" l.n' ;

s (MWD8 | 2] hi3Hp845 | [x| momiToemy well of 4lzlzl | | MOBFS| (450957376 |
Ky Iﬂ NEREREEREENER A
N\ e e #Y 7
M2 |2]el/3 695071 I I"
mwoz [ 2]6/s3 (1075 [ I\ AR 155 [ 79,80
‘_ \\115[0/ Y 95
7 Imwos (2 els ips [N T T #es gl (| ,
o MW3 |20elss fr2ss g Nt fF03 l g [ %95
7
n

srﬁgﬁon' oate | Tme [0} TAG NO./SAMPLE NO. ONLY
M) (3.1216/13 |0935] 1Y ° NAERERRRRRAREE; 3% 69,70
S o 42 III 54 [ 7973
o lmwod 1 20p/3 e NN Y e R L ,
. ! W57 Bff 9
w7 |2leh3 fow {14 AT B 155194 457000

I
MWIS 1216043 ol | X MoniTorig WEl 478 20cli) | | L L} 1] 18160 [4p085%, 55

- [sseg{elelr g0 sueace soi#oy [ | LI 111 etz
- [$Bow (¢ lelya {50 | [ suBserate sol @09 (| [ [ [ [ [ I ["eefel
* o ol W eseevanie pea e [ LT LTI s ey s

(M7 %[ Z]e]13 1300 A womiroemq JER #7821 || 1 | | || ["31/95057] 77

m
B

. A 1B M 7 Feg L s [73
5D021616/13 [1335 | I SEDmMENT * §2 T o3 /75— )
n&.'l':a,unsﬂsg ,5“ N2 ' DATE/TIME | RP%?E;\;ED BYF-ED. EXPLESS ?P%mmsu . - (gamn q.___t L
o oam P, | ' sam _Jwow
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1927 LAKESIDE PARKWAY

SUITEB14
TUCKER, GEORGIA 30084
404-938-7710

September 5, 1991

Mr. Harvey Allen

North Carolina Department of Health and Natural Resources

Superfund Section
401 Oberlin Road

Raleigh, North Carolina 27604

Subject: Data Transmittal
Union Oil Company, SE Terminal
Greensboro, North Carolina
TDD No. F4-9105-21

Dear Mr. Allen:

HNUS

CORPORATION

C-586-9-1-23

Enclosed is the complete analytical data package for the above subject site mspectlon If you have

any questions, please call me at (404) 938-7710.

Very truly yours,
-~

R. Roger Franklin

Director of Field Operations

RRF/gwn

Enclosure

cc:  Debbie Vaughn-Wright, EPA

G A Halliburton Company




