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) . : Ref. 2

SOUTHERN WOOD PIEDMONT
HAZARDOUS WASTE INVESTIGATION .. .
GULF, NORTH CAROLINA
EPA ID NO. NCO053488557
ESD NO. 83-190
MAY 31, 1984

INTRODUCTION

A hazardous waste site investigation was conducted at the Southern Wood

Piedmont .site in Gulf, North Carolina, on September 21, 1983, by Messrs. .

Charles Till and Ted Vaughan of the US-EPA, Region IV, Environmental Services
Division (ESD). This investigation was requested by the US-EPA, Region IV,
Air and Hazardous Materials Division (AHMD). Mr. Ed Gibbs, representing
Southern Wood Piedmont and Mr. Tom Karnoski, representing the North Carolina
Department of Human Resources (NC-DHR) were present during the investigation.

The site is an abandoned landfill that was once used as a wood preserv-
ing facility. The process equipment has bee? dismantled and removed. After.
the process equipment was removed, the site and the process waste lagoons were
covered with £ill. Various wood'preservati%es were used in the operation,
but creosote was the major preservative utilized. '

) The objective of the investigation was to determine if hazardous wastes

were migrating off-site via surface drainage. Soll samples were collected
from selected locations on and off-site. Surface water samples were not
collected because there was no surface water. Groundwater samples could not
be collected- because there were no known wells (private or public) in the
immediate vicinity of the site. Temporary monitoring wells could not be
installed because the water table at the. site was approximately 40-50 feet
below the ground surface..

SUMMARY

Nine soil and sediment samples were collected from selected locatioms
on and off-site. All of the samples contained organic compounds (except for
the sample from the southeast edge of the site, SWP-008) that were positively
identified and quantified with concentrations ranging £from 1,100 ug/kg to
2,500,000 ug/kg- All of the organic compounds detected during this investi-
gation were associated with wood preserving (i.e., creosote and PCP). The
of f~site sediment samples collected in Little Cedar Creel and the adjacent
floodplain .contained many of the same organic compounds that were detected in
the on-site sediment and soil samples,-but in lower concentrations ranging from
2,200 ug/kg to 19,000 ug/kg. L. e
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STUDY AREA

The site is located in the small cowmunity of Gulf approxirately 10
s from the town of Sanford, North Carolina (figure 1). The site consists
of approximately 80 acres, and is bordered to the north by Little Cedar
Creek, to the south by a clay mining operaticn, to the east by woods and to
the west by residential areas. The site is divided into two sections by
railroad tracks that run through the site in an east/west direction. The

-plant!s main processing areas were located south of the railroad. All of the

waste materials generated from the preserving operations were stored in waste
lagoons jocated in the area north of the railroad track. Almost all of the
drainage from the site flows north toward Little Cedar Creek via two on—site
interconnecting drainage ditches (figure 2). ) '

Geology

The rocks on site are assoclated with the Cumnock formation of the'Deep
River basin geologic belt which lies along the eastern edge of the Piedmont
Plateau in Chatham County. This Deep River basin geologic belt is a part of
the Newark group of Upper Triassic age. The rocks consist of fine—grained
siltstones and sandstones (l). The upper portions (west) of the site along
the drainage ditch and railroad cuts revealed outcrops of siltstone and
sandstone. The.rocks in the middle and lower portions of the site have been
decomposed by differential weathering. The soils on-site are silt and. clay
sandy loams (1). The .groundwater table in the area of the site is 40 to 50
feet below the ground surface according to state personnel (Tom Karnoski,
NC-DBR). The community of Gulf has it's own water system, so there were no
private wells in the vicinity of the site from which to collect groundwater
samples. Surface water samples could not be collected because the on—site
drainage ditches and Little Cedar Creek (intermittent stream) were dry.

RESULTS AND DISCUSSION

During this investigation nine soil and sediment samples were collected.
Five-of the nine samples’ were collected on site. The remaining four samples
were collected off-site in Little Cedar Creek and the Little Cedar Creek
floodplain (figure 2). Sampling location descriptions are given in table 1l.

The analytical data summary is givern in table 2. The complete analytical

data sheets are included in the Appendix.

The surface soils on-site had been hauled in or woved from different
locations on-the site making it very difficult tc interpret the metals data
in terms of original soil and fill wmaterial. All of the samples collected
contained nearly the same merals with approximately the same range of con~
centrations (table 2).

. _All of the extractable organié‘compounds.detécted in the samples col—~
lected during -this investigation were polynuclear aromatic hydrocarbons
(coal-tar derivatives) except for pentachlorophenol and its related compounds.

The purgeable organic’compounds detected are commercial solvents and related

compounds which were used in the wood preserving process.
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On-Site Sampling Locations

Sampling location SWF-003 was located in the large drainage ditch (that
received almost all of the site drainage) on the east side of the site.
Drainage collected in this ditch flows north into Little Cedar Creek. A
composite sediment sample (swp- 003) was collected in the ditch bed vwhere
sediment had been deposited. Pentrachlorophenol (110,000 ug/kg) and seven
PNA compounds were positively identified and quantified with concentrations
ranging from 3,200 ug/kg to 16,000 ug/kg.. Four other PNA compounds were
positively identified with estimated concentrations. One purgeable organic
compound (tetrahydrofuran) was tentatively identified with an estimated

concentration.

Sampling location SWP-004 wzs located on the east side of the site in
the area where the buried waste lagoon no. b6 was reportedly located. The
sample was collected from a depth of 7 to 7.5 feet (approximate bottom of
lagoon). Ten PNA compounds were positively identified and quantified with
concentrations ranging from 260,000 ug/kg to 2,900,000 ug/kg. Ten other PNA
compounds were either tentatively identified or positively identified, all
with estimated concentrations. Four purgeable organic compounds were posi-
tively identified and quantified with concentrations ranging from 1,100 ug/kg
o 5,600 ug/kg. Five other purgeable organic compounds were tentatively

identified or positively identified, all with estimated concentrations.

Sampling location SWP-005 was located on the east side of the site adja-
adjacent to and south of sampling location SW-004. This location was in the
approximate area of waste lagoon no.. 5. A soil sample (SWP-005) was col-
lected from a depth of 5 to 6 feet (zpproximate bottom of lagoon). Nine PNA
compounds were positively identified and quantified with concentrations.
ranging from 690,000 ug/kg to 2,000,000 ug/kg. Ten other PNA compounds.were
tentatively identified or positively identified, all with estimated- concen-
trations. Five purgeable organic compounds were positively identified with
quantifiablé concentrations ranging from 2,000 ug/kg to 10,000 ug/kg. . Four
other purgeable organic compounds were tencatively identifled or posltively
identified, all with estimated concentrations. :

‘Sampling location SWP-007 was 1ocated on the south central portion of
the site south of the railroad. This area was the plant's main operations
and processing area. A composite soil sample (SWP-007) was collected from this
area. Pentrachlorophenol and eleven PNA compounds were positively identified
and quantified with concentrations ranglng from 53,000 ug/kg to 1,100,000
ug/kg. Eight other PNA compounds were positively ldentified or tentatively
identified, all with estimated concentrations. Six purgeable organic com-
pounds were positively identified or tentatively identified, all with esti-

mated -concentrations.

Sampling location SWP-008 was located on the southeastern portion of the
site along the site boundary. This.area (used mostly for storage) was se-
lected to determine if waste materials were migrating from the operations
area. A composite sediment sample (SWP-008) was collected from various
depositional points in this area. The sample contained no PNA compounds.

Two purgeable organic compounds were. tentatively identified with estimated

concentrations (table 2).
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Off—-Site Sampling
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Sampling location SWP-00l1 was located in Little Cedar Creek approxi-
rately 200 feet downstream (downgradient) from the confluence of Little Cedar
Creek and the on-site drainage ditch. A sediment sample (SWP-001) was col-
lected from a depositional area in the streambed. . Four extractable organic

'compounds (PNA's) were positively identified and quantified with concentra-

tions ranging from 2,200 ug/kg to 3,800 ug/kg. Four other organic compounds
(PNA's) were positively identified with estimated concentrations. One purge-.
able organic compound (tetrahydrofuran) was tentatively identified with an

estimated concentration.

Sampling location SWP-002 was located in Little Cedar Creek where the
large on—site drainage ditch drains into Little Cedar Creek. A sediment
sample (SWP-002) was collected im a depositional area at this confluence
point. Four PNA compounds were positively identified and quantified with
concentrations ranging from 2,200 ug/kg to 4,300 ug/kg. Four other PNA
compounds were positively identified with estimated concentrations. Tetra-
hydrofuran (purgeable organic compound) was tentatively identified with

an estimated concentration.

. Sampling location SWP-006 was located in the Little Cedar Creek flood-
plain adjacent to the landfill on the north side of the site. This area
received direct drainage from the northern edge of the landfill. A sediment.
sample SWP-006 was collected in the floodplain. along the toe of the landfill.
Three PNA compounds were. positively identified and quantified.with. concentra=~
tions ranging from 2,200 ug/kg to 4,300 ug/kg (table 2). Five -other PNA
compounds were positively identified with estimated. concentrations.. Two
purgeable organic compounds. (cyclohexanone and tetrahydrofuran)- were tenta~
tively identified with estimated concentrationms..

Sampling location SWP-009 was located in Little Cedar Creek upstream (up-
gradient) from the site at the Pottsboro Road Bridge (figure 2). Ten PNA
compounds were positively identified and quantified with concentrations -
ranging from 2,500 ug/kg to 19,000 ug/kg. Two other PNA compounds were posi-
tively identified with estimated concentratidms. Tetrahydrofuran was tenta-
tively identified with an estimated concentration.

METHODOLOGY

All of the soil samples: were collected in accordance with standard
operating procedures of the Engineering Support Branch, ESD (2). All lab-
oratory analyses were conducted by the Analytical Support Branch,® ESD, in
accordance with standard procedures and protocols of the Branch (3).

. C.).
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TABLE 1

SAMPLING LOCATION DATA
SOUTHERN WOOD PIEDMONT
GULF, NORTE CAROLINA

Depth Type of
Field I.D. Date Time Description (Feet) Sample
swp-001 9/21/83 1200 Little Cedar Creek Surface " Sediment
downstream from site
swp-ooz 9/21/83 1210 Conflﬁence of site Surface Sedimenf
' : o drainage ditch and : .
Little Cedar Creek
'SWP-003 0/21/83 1215 Large drainage ditch  Surface Sediment
" SWP-004 9/21/83 1315 0ld waste lagoon 7 to 7.5  Soil
No. 6
SWpP-005 9/21/83 1330 0ld waste lagoon 5 to 6 Soil
No. 5
swp-G0é 9/21/83 1315 Little Cedar Creek Surface Sediment
floodplain,. north
‘side of site
SWe-007 9/21/83 1445 0ld operations area. Surface Soil
SWP-008 9/21/83 1540 SE edge of site . Surface.  Sediment
Swp-00° 5/21/83 1600 ‘Littie Cedar Creek Surface Sediment
. .. at Pictboro Road
Bridge
o Q
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P. 0. Box 3447

. : T Spartanburg, S. C. 29304
) : -1 » Ref.3 s

Phone 803/576-7660

Southern Wood Piedmont Company

11-M-1.10
June 4, 1981

U.S. ENVIRONMENTAL PROTECTION AGENCY
Region IV - Sites Notification

345 Courtland Street, N.E.

Atlanta, Georgia 30308

Gentlemen:

Enclosed are Superfund notification forms for Southern Wood Piedmont
Company's eight sites in the Southeastern United States. We have tried

to provide you with the most accurate information available on these
forms.

The volumes of buried waste are estimates based on what our long—-term
employees remember about the various sites involved. All the volumes
are -calculated using a concentration factor of 207 actual waste. There-
fore, the figures reported are for 1007 concentration.

Our weod-treating plants are eungaged in long—-term wood preservation. Our
products include crossties, switchties, utility poles, lumber, bridge timber,
crossarms and industrial floorblock., Preservatives used are coal tar creogsote,
‘pentachlorophenol in diesel fuel, and chromated copper arsenate (CCA).

If you have any additional questions, please let us know.

Sincerely,

SOUTHERN WOOD PIEDMONT COMPANY
. Burdell

Director
Envirommental Affairs

CAB:kwm

ce: (w/o Enc.) C., A, Counsil

C. E. Martin
BE. I. Warrington

M. A. Roldan

“M. T. Breen - Atlanta
R. H. Watts - Stamford
E. F. Button - Stamford

Enclosures



+EPA Notification —"

United States
Environmental Protection
Agency

Washington DC 20460

‘lazardous Waste Si- ™

This initial notification information is
required by Section 103(c} of the Compre-
hensive Environmental Response, Compen-
sation, and Liability Act of 1980 and must
be mailed by June 9, 1981.

Pleass type or print in ink. if you need
additional space, use separate sheets of
paper. Indicate the letter of the item
which applies.

Person Requsred to Notity:

ITT Rayonier, Inc.

Enter the name and address of the persgn  N2me
or organization required to notify. Sreer P. 0. Box 45165

City Atlanta State GA Zio Coda 30320
Site Location: :

i South Wood Piedmont Compan

Enter the commc;n name {if known) and Name of Site thern pany
actual location of the site.

Street 2139 State Road

City ‘Gulf County (hatham Stare  NC Zio Code 27256

Person to Contact:

Enter the name, title {if applicable), and
business telephone number of the person

Name (Last. First and Tilel Burdell,.Charles-Dir. Environmensal Affairs

-

to contact regarding information Prone  404/996-1460

submitted on this form.

Dates of Waste Handling:

Enter the years that you estimate waste From (Years 1946 To vean 19 _8_0

treatment, storage, or disposal began and
ended at the site.

I
|
i
'
i
i
i
1
'
i
'
|
I
).
1
I
i

Waste Type: Choose the option you prefer to complete

Option |: Select general wasts types and source categories. If Option 2: This option is available to persons familiar with the
you do not know the general waste types or sources, you are Resource Conservation and Recovery Act (RCRA) Section 3001
encouraged to describe the site in ltem I—Descnp!xon of Site, regulations (40 CFR Part 261).
General Type of Waste: Saurce of Wana: Specific Type of Waste:
Place an X in the appropriate Place an X in the appropriate EPA has assigned a four-digit number to each hazardous waste
boxes. The categories listed boxes. listed in the regulations uncer Section 3001 of RCRA. Enter the
overlap. Check each applicable appropriate four-digit number in the boxes provided. A copy of
category. the list of hazardous wastes and codes can be obtained by
contacting the EPA Region serving the State in which the site is
located.
1. m(Orgamcs 1. O Mining
2. O Inorganics 2. O Construction X001
3. O Soivents 3. I Textiles
_It-091
4. & Pesticides 4, O Fertilizer
5. O Heavy metals 5. O Paper/Printing I [
6. O Acids 6. G Leather Tanning - .
7. O Bases 7. O Iron/Steel Foundry |
8. 00 PCBs 8. O Chemical, General
a, O Mixed Municipal Waste 9. O Plating/Polishing .
10. O Unknown 10. O Military/Ammunition
11. O Other (Specity) 11. O Electrical Conductors
- 12, O Transformers -
- 13. O Utility Companies
14, O Sanitary/Refuse
15. O Photofinish
16. O Lab/Hospital
17. O Unknown
18. KXOther (Specify)
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D) ADD TO STARTING LATITUDE: 335 ©32:'30. O "+

Ref. 4

LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2
LI USING ENGINEER’S SCALE (1/60)

SITE NAME: Souttara Wood Pedmart Co. CERCLIS #: AMeD 053 488 SS7

AKA: SSID:
ADDRESS: SR 2139

city: (G-uiF STATE: MC ZIP CODE: 27256
Asrrz REFERENCE POINT: Former tood Treafmet Process rAree

USGS QUAD MAP NAME: (ol/ds#en  A/C  TOWNSHIP: ____ N/S RANGE: ____ E/W
SCALE: 1:24,000 MAP DATE: _ [9 89 _ SECTION: 1/4 1/4 1/4

MAP DATUNM: @ 1983 (CIRCLE ONE) MERIDIAN: _ )

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

LONGITUDE: ]9 o /S ' 00~ LATITUDE: 3S° 20°‘ 00"
COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5’ GRID CELL:
LONGITUDE: 19 o /3 + 00~ LATITUDE: J%c¢ 22+ 30~

CALCULATIONS: LATITUDE (7.5' QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE REF POINT: 200

B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS:
A x 0.3304 = 66 . 08~

C) EXPRESS IN MINUTES AND SECONDS (1‘= 60"): /| * 06. 08~
[ ' 06.09 =

SITE LATITUDE: 35 ¢33 735. O

CALCULATIONS: LONGITUDE (7.5’ QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REF POINT: 285
B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS:

. axo0.3304=99./6 -

C) EXPRESS IN MINUTES AND SECONDS (1‘'= 60"): [ *3Y. 16~

D) ADD TO STARTING LONGITUDE: Qe IS+ -00. O~ + | *3Y.16 =

SITE LONGITUDE: 1G9 e 6 3Y. O~

INVESTIGATOR: é— D_ QMQPQ/ DATE: | ."'I/ZB/T?
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' " Ref. §
North Carolina Department of Human Resources
Division of Health Services
P.O. Box 2091 ¢ Raleigh, North Carolina 27602-2091
James G. Martin, Governor ‘ Ronald H. Levine, M.D., M.P.H.
David T. Flaherty, Secretary ‘ State Health Director -

24 November 1987

Mr. Bob Holman

NC Dept. of NRCD-DEM
Water Quality Plannlng
PO Box 27687

Raleigh, NC 27611

- Dear Bob:

RE: Southern Wood Piedmont Company
NCD 053 488 557

In response to your questions: about the impact of this facility on
the proposed downstream water intake, I have reviewed:our files and talked .
with USEPA about past waste handling practices:and about closure actions at
Southern Wood Piedmont. The facility began-operations-in 1946 as a wood
preserving plant using creosote, pentachlorophenol, and chromated copper
arsenate. The wastes were handled by an 8000.GPD non-discharge type waste

water treatment facility which included storage-settling ponds, aeration

lagoons, and a spray irrigation area (NC DEM Permit No. 3931). In 1980 the
facility was closed by dismantling the plant, by evaporating the liquids
remaining in the lagoons by increased spray irrigation (NC DEM Permit No.
3931-R), and by regrading and seeding the land. In 1981 the company filed a
Notification of Hazardous Waste Site (CERCLA 103(C)) with USEPA.

In September 1983 the site was investigated by a Field Investigation
Team (FIT) from USEPA. They sampled soil from the old lagoon areas and from
the drainage ditch that carries run-off into Cedar Creek. They also sampled
Cedar Creek sediment upstream and downstream of the confluence of the drainage
ditch and Cedar Creek, sediment at the confluence, and sediment from the
floodplain upstream of the confluence. " Their sample analyses show plainly
that contamination from wood treating chemicals exists in the soil in the old
lagoon areas and along the drainage ditch. However, the data do not clearly
show that stream sediment in Cedar Creek is contaminated with chemicals that

originated at the wood treating site.

I contacted Ms. Giezelle Bennett of USEPA, Region IV, (404) 347-3402,

~who told me that the site achieved a Hazard Ranking System (HRS) score of

15.57 based on data gathered by the USEPA FIT. This score is insufficient to
warrant the site's inclusion on the National Priorities List (NPL), and



Mr. Bob Holman

" 11-24-87

Page 2

-'presently, USEPA is taking no remedial action there. 1In the future some

clean-up may be directed by either USEPA or by the state agency responsible
for old hazardous waste sites, particularly since the new intake is just under
three stream. miles downstream of the site.

In summary, the FIT data show contamination by extractable organic
compounds in the soil of the site and in the sediment of Cedar Creek. These
contaminants are within three miles upstream of the proposed intake. It may
be prudent to move ‘the intake upstream of the confluence of Cedar Creek and
the Deep River and therefore upstream of any contamination that could come -
from the Souther Wood Piedmont facilivty.

I have included copies of appropriate parts of our file. If you have
any questions, please call me at 733-2801 or Ms. Giezelle Bennett at (404)
347-3402.

Sincerely,

o ,(/;,Z-/ e
Grover Nicholson,:GeOIOgistf
CERCLA. Unit

Solid. and Hazardous: Waste: Management Branch.
Environmental.Health Section-

GN/ds/0400b/67-68
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. Geology and Ground Water in the

Durham Area, North Carolina
By

GEORGE L. BAIN

ABSTRACT
The Durham area is in the north-central part of the Piedmont

_physiographic province -and consists of Chatham, Durham,
Orange, Person, and Randolph Counties—a total of 2,605 square

miles. In'1960 the area had a population of 269,641.

The Durham area is geologically complex. Most of it lies
‘within the so-called Carolina slate belt, which consists of slightly

- metamorphosed, volcanic, and sedimentary rocks. The volcanic

and sedimentary rocks are tightly to openly folded and are fault-
ed and intruded by igneous plutons. The volcanic rocks are felsic
to mafic in composition. The plutonic igneous rocks range in
cqmpdsition from granite to gabbro. The area outside the Caro-
lina slate belt is underlain by mica gneiss, mica schist, and horn-
blende gneiss, and by younger rocks of Triassic age.

Ground water in the area is obtained from drilled, bored, and
-dug wells and from springs. It is stored in secondary openings
such as the planes of schistosity, joints, and cleavage of the un-
weathered rocks or in the voids of the overlying porous mantle

of soil and weathered rock. The relative abundance of secondary-

openings for the storage and transmission of ground water is
not necessarily related to any particular rock type or mapped
unit in the area.

At least three factors—rock type, depth of weathering,'and -

topography—govern the potential yield at any one place in the
Durham area. A statistical treatment of the well data shows
that the two highest average yields, 0.20 and 0.18 gallon per

" minute per foot of uncased hole, are in granodiorite and gran-.

ite. .Depth of weathering is shown to have a greater influence
on yields from' the metavolcanic, and argillite-graywacke units

- than it has on yields from the triassie, and granite and granodio-

rite units, which appear to reflect topographic control.
Comparison of yields from different topographic situations




Coal is interbedded with the Triassic rocks in southern Chat-
ham County in economic quantities (Reinemund, 1955), but it
is not being mined at the present time. Copper deposits occur

" in Person County, and in Chatham County near Harpers Cross
Roads, but they are not economically important under present
market conditions. '

b {thlsi:report 2. 605 'quare mlles.'
1960 Buregut"of;theiCensus report the Durham

M 30 o

f..269'v741* “ory
Ny (‘k n

Climate

Comparison of U. S. Weather Bureau records at five stations
for the 30-year period 1931-60 reveals that the Durham arca
' has a normal annual temperature of 60.1° F. Records of pre-
cipitation for the same period show that the normal annual
precipitation at nine stations ranges from a maximum of 45.14
in. at Moncure in Chatham County to a minimum of 42.65 in.
at Durham in Durham County. The normal monthly precipita-
tion and temperature at the Chapel Hill station are plotted on
figure 2.

Physiography and Drainage

The Durham area is within the Piedmont physiographic
province: According to Fenneman (1938), the Piedmont is an
uplifted peneplain in various stages of dissection, having a gen-
eral slope from the mountains toward the Coastal Plain. In the
southern part of Durham County and in the eastern part of
Chatham County (pl. 2) the Piedmont upland is interrupted
by a distinct lowland developed on weak Triassic rocks.

Topographic coverage is available for approximately one-
tenth of the report area. Where coverage is not available, relief
is estimated to rarely exceed 300 feet and to average about 50
feet per mile. An exception i3 in the vicinity of the Uwharrie
Mountains in Randolph County, where relief commonly is in
excess of 400 feet per mile. The Piedmont upland slopes from
850 feet in northwestern Randolph County to 180 feet in south-

, A eastern Chatham County, and from 700 feet in northeastern
meri r'fo mﬁnm ry: hxghway con-- et . Orapge County to 250 feet in eastern Durham County.
: o ' Surface water, derived from direct runoff and ground-water

. . discharge, is drained by four major stream systems—the Pee
' " Dee, the Cape Fear, the Neuse, and the Roanoke Rivers (fig. 3).

"~ Randolph County is drained by the. Uwharrie River, which
: empties into the Pee Dee River, and by the Deep River, which
.+ - empties into the Cape TFear River. The Deep River, which
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According to Range in Depth

Average yield of wells in the argillite-graywacke unit

) Yield (gallons per minute)
Range in tiumber of Average Average
depth wells depth uncased
(feet) (feet) depth_1/ Average per foot Per foot of
(feet) of well uncased hole
0-100 49 73.7 37.9 7.4 0.10 0.20
0-150 64 87.1 51.3 7.2 .08 .14
0-200 72 96.6 60.8 7.5 .08 .12
0-283 74 160.6 64.8 7.4 .07 .11

_l/Average casing degth

for zrgillite-grayvzcke unit is 35.8 feet.

Accordi‘ng to Topographic Llocation

Topogrfphic Number of Average Average Average Yield (gallons per minute)
location wells depth casing depth uncased
(feet) . (feet) depth Average Per foot Per foot of
(feet) of well uncased hole
Hill 16 112.0 42.6 69.4 9.4 0.08 0.14
Knoll 11 100.5 40.1 60.4 4.8 .05 .08
3lope 18 92.4 32.2 60.2 4,1 .04 .07
Flat 15 " 86.6 36.2 50.4 10.3 .12 .20
Valley and 4 101.2 10.5 90.7 5.7 .06 06
draw .
Table 4. Average yield of wells in the Triassic unit
According to Range in Depth .
Yield (gallons per minute)
° Range in Number of Average Average _
depth wells depth uncased
(feer) (feert) depth_1/ Average Per foot Per foot of |
feet) of well uncased hole
. 0-160 50 78.1 - 5L.6 7.4 0.10 0.14
0-150 94 99.0 72.5 7.1 .G7 .10
' 0-200 99 102.4 75.9 7.1 -.07 .09
0-~300 106 112.0 85.5 7.2 .06 .08

_1/average casing depth for the Triassic uait is'26.5.

According to Topographic Location

Topographic Number of Average Average average Yield (gallons per minute)
location vells depth casing depth uncased
(feer) (feer) depch Average Per foot Per -foot of
(feet) of well uncased hole
Hill. 22 125.2 25.4 95.8 5.3 .07 0.08
Knoll 25 121.6 35,1 87.5 6.2 .05 .07
Slogpe 25 101.4 20.6 80.8 9.3 .09 .12
Flat 23 127.5 27.8 99.7 7.0 .06 .07
Valley and 10 162.1 27.4 6.7 11.1 .11 .15
draw




RN Table 5. Average yield of wells in the granite and granodiorite unit
N
nccording to Rznge iu Depth
- Yield (g 3 per mi
Range in tlumber of Average Average £ (gallons per minute)
depth wells depth .uncased
(feet) (fecet) depth_1/ Average Per foot ver foot of
(feer) . of well uncased hole
0-100 59 63.1 27.1 7.9 0.12 0.29
0-150 75 75.8 39.8 8.0 .10 .20
0-400 81 86.8 50.8 8.2 ' .09 .16

_1/Average casing depth for the zraaite and granodiorite unit is 36.0 feec:.

According to Topographic Location
Topographic Number of Average Average A'verage Yield (gallons per minute)
location wells depth casing depth . uncased -
 (feet) (feet) depth Average Per foot Per -foot of
(feet) of well uncased hole
Hill 37 94.4 3.5 59.9 7.5 .| o.08 1 0.12
Knoll 14 103.3 42.3 _ 6l.0 10.4 .10 .17
Slope 18 68.4 " 31.6 36.8 6.9 .10 .19
Flat . 12 69.7 "34.3 35.4 8.8 .13 .25
Figure 14. Average yield per foot of uncased hole of the lithologic units
according to range in depth. . :
. Metavolcanic Argillite-graywacke . Triassic Cranite and
. 5 unit unit imit granodiorite
0.33 . umit
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Figure 18. Relation ()r.d(“ll”l of weathering to average yield of the granite
:md.' granodiorite unit in diferent topographic situations,
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brittle, quartz veins are well fractured. Consequently, they
store and yield their water freely compared to the surrounding

" rock. Many of the wells having high yields in the Durham arca

are in quartz veins. Most large quartz veins were observed to
dip steeply to the northwest. Care should be exercised in locat-
ing a well on or near a quartz dike so that the well will inter:
seet the dike below the water table. Figure 21 illustrates a
drilled well that intersects both fracture systems and quartz.
dikes. A well drilled at position B will penctrate a quartz dike,
but the dike will be devoid of water at this point because of
its position above the water table.

Where practicable, wells should be spaced far enough apart
to avoid mutual interference through pumping. How far apart
they should be spaced depends on the pumping rate and per-
meability of the surrounding rock.

The Triassic rocks in the Durham area are intruded by nu-

.merous diabase dikes that are dense and impermeable. Where

cut by transverse streams or located downgradient from the

- direction of groundwater movement, dikes tend to impound

ground water behind them. One such dike which is very large
is just northwest of the junction of the Eno and Little Rivers
in' Durham County. Yields in the Triassic rocks north of this
point are greater than average.

Relative Water-Yiclding Propertics of the Map Unils
General Conditions

The rocks of the Durham area include igneous, metamorphice,
and highly indurated sedimentary rocks in which secondary
interstices are the principal storage spaces for ground water.

The factors which have determined the distribution and rela-
tive abundance of secondary interstices in the Durham area
are complex and interrelated. They include the composition of
the rock, the degree of dynamic metamorphism, the relative
ability of the rocks to weather, the degree to which the. rocks

‘have been intruded by quartz dikes, and the relative posilion

of the rock with respect to drainage systems. Thus, the occur-
rence of suitable secondary openings for the storage and trans-
mission of ground watér in the Durham area. is not necessarily
related to any particular rock type or lithologic unit. Tor ex-
ample, an acid tuff may be a good aquifer in one locality be-
cause it is deeply weathered and well jointed, but the same tufl

51
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depth are more tightly pressed together with increasing depth
owing to the weight of overburden.

The average depth of all wells inventoried in the Durham
area is 99.2 feet. Wells drilled to depths below 200 feet are not
usually successful in obtaining large additional quantities of
water. There are notable exceptions, but if enough water is not
obtained at 200 feet of depth, the prospective well owner is .
advised to drill three or more wells rather than one well 600 0.19
{eet deep. |

The thickness of weathered material above solid rock appar- ’
ently has a very significant effect on yield in the Durham area.
In some places it may be more important than either topog-
raphy or rock type. The relation of weathered material to yield
in different topographic situations is shown graphically in fig-
ures 15-18. '

Yields from wells in the argillite-graywacke and metavol-
canic units appear to be directly proportional to depth of weath-
ering except on the slopes, where the somewhat anomalous
yields are probably due to influent seepage from upslope. A
thick section of weathered material serves both as a reservoir
for increased infiltration and as an aquifer. Depth of weather-
ing appears to have little relation to yield in the Triassic and
granite and granodiorite units. However, at least 50 percent of
the wells in granite and granodiorite obtain their water from
the weathered upper surface. The effect of depth of weathering
on yield in these units is probably masked by the topographic
eflect.

The effect of rock type on yield has already been shown
(tables 2-5). The relative ability of the different rock: units to
yield water can be directly related to the type, size, and amount
of original openings and to the ease with which secondary open-
ings are produced by weathermg processes and dynamlc meta~
morphism,

Secondary pore spaces such as joints, planes of schistosity,
and cleavage planes are important for storage and transmittal
of water in the Durham area. Figure 21 illustrates how water
percolates downward through fracture systems to a drilled well.
TPigures .11, 19, and 20 illustrate several types of secondary
pore spaces.

Quartz veins are important sources of ground water in the
Durham area. Because quartz (commonly called white flint) is

16 . : . ‘ A7
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Tigure 15. Relation of depth of weathering to average 'yicld of the meta-
-volcanic unjt in different topographic situations.
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ppm. T'otal hardness ranged from 11 ppm to 492 ppm 'and the
median was 102 ppm. Chloride ranged from 0.2 ppm to 311 ppm
and the median was 12 ppm.

Analyses of water from selected wells in this unit are listed

in tables 9, 12, 15, 18, and 21.

Argillite-Graywacke Unit A
The argillite-graywacke unit includes interbedded argillite,
graywacke sandstone, graywacke conglomerate, and felsic' tuff.
Analyses of water from selected wells in this unit are listed in
tables 9, 15, 18, and 21.

The waters from this unit are principally calcium and mag-

nesium bicarbonate and calcium chloride types. One sodium
chloride type water and one sodium bicarbonate water were
analyzed. The inherent low sodium content of shales and argil-
lites probably accounts for the low sodium concentrations in
the ground water from this unit.

Iron ranged from 0.04 ppm to 1.4 ppm. The median for iron
was 0.15 ppm. Total hardness ranged from 33 ppm to 1340 ppm
and the median was 63 ppm. Chloride ranged from 3 ppm to
750 ppm and the median was 16 ppm.

Granite and Granodiorite Unit
The granite and granodiorite unit includes plutonic igneous
rocks which range in composition from the typical granite
through granodiorite. This unit also includes small bodies of
diorite and xenoliths of volcanic rock too small to map. Analy-
ses of ground water from selected wells in this unit are listed
in tables 9, 12, 15, 18, and 21.

The water from granite and granodiorite is predomm:mtly

a-calcium bicarbonate type (46%). Sodium and magnesium bi-
carbonate types constitute 23 and 30 percent, respectxvely, of
‘the waters analyzed from this unit. The relative proportions of
sedium, calcium, and magnesium in this unit are quite similar
to those of the metavolcanic unit, indicating that their bulk
compositions are approximately the same.

Triassic Unit

The rocks of Triassic age are principally continental and
consist of maroon to reddish-gray sandstones, shales, siltstones,
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conglomerates, and fanglomerates. Waters from this unit differ
from those of the other map units in that there are an equal
number of calcium and sodium bicarbonate types and no mag-

‘nesium bicarbonate types. One each of the sodium 'md calcium

chloride types was present.

Analyses of water from selected wells in the Triassic unit
are listed in tables 9 and 12.

Iron ranged from 0.01 ppm to 0.90 ppm, and the median was
0.15 ppm. Total hardness ranged from 46 ppm to 524 ppm, and

- the median was 158 ppm. Chloride mngcd from 12 to 384 ppm,

and-the median was 75 ppm.

Summary and Conclusions

The chemical character of the ground water 'in_ the Durham
area shows little relation to the rock units. Water from the

‘Triassic unit usually contained. more dissolved solids than

water from the other units. Water from the metavolcanic unit
is similar to that of the granite and granodiorite unit. Calcium
and sodium chloride water was found in a few wells in the
‘metavolcanic, argillite-graywacke, and Triassic units. Bromide
occurred in association with excessive chloride in two wells in
the metavolcanic unit. Objectionable amounts of iron were re-
ported in some samples from the metavoleanic unit. Ground
water in the area is of the sodium, calcium, and magnesium -
bicarbonate type, and is suitable for most domestic, municipal, -
and industrial uses.



COUNTY DESCRIPTIONS

Chalham County
(Area 707 square miles; population 26,785)

Chatham County is the southeasternmost county in the Dur- -

ham area. It is bounded on the north by Alamance, Orange,
and Durham Counties, Lo the west by Randolph County, to the
south by Moore and Lee Counties, and to the east by Harnett
and Wake Counties. Pittsboro, the county seat, is the second
largest Lown in Chatham County. Siler City, near the Randolph-
Chatham County line, is the largest town, with a .population of
4,455 according to the 1960 Bureau of the Census report. Other
towns in the county are Bennett, Goldston, and Moncure.

The county is drained by the Deep, Rocky, Haw, and New
ITope Rivers. The Haw and Deep Rivers become the Cape Fear
River at their confluence south ol Moncure.

The lopography of Chatham County is similar to that of
other counties in the Piedmont province. The upland surface
generally slopes toward the southeast and is submaturely dis-
secled by southeastward-flowing antecedent streams. A topo-
graphic lowland has developed on the Triassic rocks in the east-
ern and southeastern parts of the county. Highest elevations
occur along a northeastward-trending ridge between Siler City
and Pittshoro and on the large granite pluton between Bynum
and Chapel Hill. The lowest altitude is along the Cape Fear
River on the Chatham-IIarnett County line.

"The economy of -the county depends largely on its agriculture.
The production of broilers is quite important and one of the
Jargest poultry-processing plants in the State is at Pittsboro.
Other agricultural products include tobacco, corn, small grains,
and livestock. Textile plants are at Bynum, Pitts_boro, and
Siler City. , o -

Geology

Most of Chatham County is underlain by rocks of the meta-
volcanic unit (pl. 2), which include felsic to mafic pyroclastics,
flows, and interbedded sedimentary rocks. The voleanic rocks
are deeply weathered and poorly exposed. Where unweathered
they are dense, flinty rocks that break with a conchoidal frac-
ture and are green to gray in color. Tuffs ranging in texture
from glassy varieties to coarse agglomerates are present. Most
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interbedded sedimentary rocks in the metavolcanic unit appear

to be silicified argillite. They are aphanitic and glassy and. ave
easily confused with rhyolite flows. :

Rocks of the metavolcanic unit grade upward into a predom-
inantly sedimentary unit, which -is mapped as the argillite-
graywacke unit. The argillite-graywacke unit includes argillite,
slate, graywacke, sandstone, graywacke conglomerate, and mi-
nor amounts of tuff. The argillite-graywacke unit is exposed in
tightly folded, northeastward-trending synclines in the western
half of the county. The sedimentary rocks of the argillite-
graywacke unit are apparently overlain by andesitic tufls and
flows included in the mafic tuff and flow unit.

The sedimentary -and volcanic rocks have been intruded and
locally metamorphosed by igneous plutons of granite to grano-

- diorite composition. The largest of these plutons is north of

Pittsboro. Smaller plutons are exposed northwest of Terrells,
cast of Bynum, and south and east of Corinth. One outcrop of

. biotite schist is exposed in the southeastern tip of the county.

The eastern and south-central parts of Chatham County are
underlain by rocks of Triassic age. These rocks include maroon
to gray.arkosic sandstones, siltstones, shales, and fanglomer-
ates. The Triassic rocks dip to the southeast where they abut

against the Jonesboro fault. The Triassic rocks as well as the

surrounding volcanic-sedimentary terrane have been intruded
by diabase dikes of Triassic age.

Ground Water

All water used for domestic and industrial purposes in Chat-
ham County is obtained from wells or springs except in the-
towns of Pittsboro and Siler City, which utilize surface water.
Most dug wells obtain their water from the saprolite overlying
unweathered rock and they frequently go dry during periods of
drought. Drilled wells in Chatham County obtain their water
from fractures, planes of schistosity, and other secondary open-
ings below the water table, and are more dependable sources
of water than the dug wells. (See figs. 22 and 23.)

Data from 228 wells in Chatham County are summarized in
table 7. Comparison of yields in table 7 indicates that wells in
granite and granodiorite have three times the yield per foot of
well that wells in the argillite-graywacke unit have, and nearly
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Fable 7. Summary of. Vell Data in Chatham County according to Rock Type
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LL

P

{Tyre of well:

Table 8.

J,votred; D,dups

Records of Wells in Chatham County (Lonunuca,

(Reporeed hardiess:
Dr,drilled. R:lative yicld:

H,hard; M,mcdiuva; 3,soft)

pallons per minute per foot of uncased hole.)

--l-n-l-l-l-m-l-l-u-n-l-ﬂ-l-‘-l-l -~

i D";m w Yicld Reli“lfi" n 4 | Remask
Y H opog- Type | Depth| Diam. Water-bear o ster iel yie eporte emarks
“n:l.l Location Owrmer 1;- :g: 5:{’“ (l':.') :‘:‘:"r; av::lnhl e t:;;n)t l(e'\;e)l (gpm) p(elr-:l:o?) harduess
81 2,2 mi, W of |Leon Brooks--- | Slope--{-Dr--} 1L8 6 |“4afic suff-o- 28 |--=--| L 0.0 H 515;22:-‘
Pittsboro~-- reported.
82 L.l mi. WM of |J. Horace Flat---|-do--] 60| 6 And:;;tic LS 20 8 0.32 s
Pittsboro---| Mangume—m-—- tuff-meem -- e
83 |6.5mi. Wof |C.p. Clarke—- [Knoll--{-do--| 205| 6 |----- do------] 50 | 50 |20 0.36 Ay .
Pittsboro--- .
8k 3.7 mi. SE of |Floyd Bowers-- | Flat--=|-do--| L3| 8 [----- domemcam 15 1 13 6 0.21 5
511k Hope-=-
85 2.5 pi, SPZI K, C, Owens--- | Hlle-=|-do-~| 60} & (Argillite and 20 5 femmemem- 5
S11% Hope--- : Py - - 0.0 s 5
86 2.4 mi, E of bJ. E. lezon-—- |¥noll--{-do--]| 15§ L |Argiilite-ee=| 60 ]----- 5 . ) .
Siler City-- : .
87 S{ler Cityf)-'-- N, C. State Flat---|-do-~| 190 do 175 | owmem| 8 0.53 H Do
Highway-e--- ) d +
88 | 2.0 mi. MW of |L. W. Craig—- |Valley-|-do--| 120| 6 |--oe- do=-mame U et BEN IEL S B ol
Siler City--
89 L.5 mi. W of |C. A, Burke--- | Draw---{-do-- 33 6 |ewm=- doeenmcae 15 15 L.S 0.25 5‘
Siler City--| .
90 |33 mt Wor |C. K. Foxeomm |Hille|-do—-| 138] L |Mafic turr—-] 30 | o | 3 o031 S Repérted
Siler City-- ' ' corTo-
. sive,
91 2.0 mt, SW of { Fletcher Brooks Flat ~do-~ 712 6 |jArgillite and 20 20 1.5 003 | memamaan
Siler City-- felsic tuff s
92 2,0 mi, SE of | Chatham Poultry| Slope--|-do--| 100 6 [Andesitic 35 3 1 .02
Siler City-- tuffoaeonam W p “23 s
93 5.7 mi, E of |Jos. Johnson--- | Hill---|-do-- 60 6 do- ) e
. Siler City--| ’
9k 7.8 mi, E of |Walter Powers |--doe—-}-do--} 102| 6 }-----do-eee—- 80 | Jo | 2 s
Siler City-- . . .
95 6.0 mi, W 3 Jim Clark----= | ~-do-—-] -do--| 150 & |-—e-edommmemm 20 Lo 1 0.01 fummeeme -
Pittsboro--—
96 4.0 mi, S¥ of | Ed Johnson--—- { Flat——--do—m| L2] 36 }J-cce- . P — 2 { 32 s S
Pittsboro——-|
Table 8. Records of Wells in Chatham County (Continued)
(Rc;;or:cd hardness: ll,hird: M,medivm; S,soft)
(Type of well: B,bored; D,dug; Dr,drilled. Relative yicld: gallons per minute per foot of uncascd hole.)
Depth Relative
Well Location Owner Topog- Type | Depth| Diam. Water-bearing of Water | Yield yleld Reported Remarks
no, raphy of [({5) eter tmaterial casing level | (gpm) | (gallons hardness
well . (in) | () [ . (1) per foot) .
97 2.2 mi, ¥Wof | Mres, J. A, H311—en{~Dr--| 60 | - 6 |Andesitic ] TR — 0.12 M
Pittsboro——- - Webster 21T S
98 0.8 mi, W of [F, C, Justice |a=-do---}-do--] L0 6 |Maric turree-| 56 | Lo .06 s
Pittsboro-< ] . : .
99 1.0 mi, M of | J, B, Reeves— | Knoll--| ~do--| 135 6 |Andesitic 125 | 30 |10 1400 Jemmemcan | Analysis
Pittsboro--d | ~1T ¢ S R in table,
100 Pittsboro--—- Town of Slope-~| -do-- | 117 6 [Mafic tuffe— 16 10+ |er~ecmec]acceecea} Observa-
Pittsboro--- . ’ tion.
. well,
101 Pittsboro-~e~d A, J, Booneee= | ~2dow=-}-do--| 36 [ Y0 P, 1. SN 0 s L 0,25 | memmmaam
102 | 2.8 mi. Eof |W. L. Manneie- | --do——|-do-| 70 | 6 |-—do{ 2 | 20 |3 | s
Pittsboto—m }
103 3.1 mi, Eof |H. D. Anose—-- { Flat-o-|-do——| 96 6 leemeedom-=e-=]| 28 | 30 | L.S «06 s
Pittsboro--d : : :
lok 3.5 mi,-E of |David L, Hi13~-o)-do-- | L7 6 |emceadommmeem 21 | ~==-={20 0.28 H Bad taste
Pittsboro---] Bichards—-e- . . regorted.
105 1.5 mi, SW of | C, ¥. and W, ¥W,] Knoll--|-do-~- | 207 6 {Triassic—w—ewe 77 30 9 0.30 s
- Seaforth Ward
1c6 2.2 mi, S of |Roy B, Farrar- |'=-do--o{-do-- | 135 L downem=m| 50 | 50 | 2.5 .03 M
Seaforth---- . .
107 2.6 mi, SE of | Dewey Poeem—ve | ~=do=-=|-do--| 110 [J [, - — 11 22 s J16 s
Seaforth-—-
108 b.3 ‘mi. SE of |Earl G, Good- | Draw-~-|-do--| 80 6 |em=m=dOmmee—{ L0 [. 8 |30 o7 5
- Seaforth win L.
109 4.6 mi. SE of |A, L. Barker- | Knolle-{-do-- { 215 6 feeeeedom—ee=] 20 | 22 | 3 .02 M
) Seaforthe——-|
110 3e2mi, Sof |Mrs, J. L. Slope--{-do-- | 109 6 |e-e-edom=——e=l 18 | 2k .06 H
Seaforth-—--] MathewS-em-- : :
1nm 2,7 mi, SW of | Sam Jones--~-- | Knoll--|-do=--| 92 6 |eemee-m L7 S— 39 15 .09 M Liz taste
Seaforthe-—| ) rezorted.
12 3.3 mi, &V of |Harold lasater | --do--—{-do-- | 207 6 Joeeem do. Lo | ko e09 | m~emecan | Use water
Seaforth---- - sof tener.
n3 3.3 mi. SW of |Mrs, Eva Tromas | Hi12--e]-do-- | 300 6 |Andesitic 50 | LS | 2.5 .05 s ‘
Seaforthe-—- BE 7Tl s R,




(1ype of well:

(Feparicu dutu,eas:

Bty lgihauluiag

o ,80
5 per mfinute por foot of uncused hole,)

3,5ered; D,duy; Dr,drilled. R:lative yield: gallens

D . elativ -
Well Location Owner Topor- Trpe | Depth| Diam. Wller-befninx :'?lh Water | Yield Ryie‘l:l ¢ Reported Reinarks
no. raphy of (fe)y eter material eaxing Jerel { (zpm) | (xallonn hardnesa
well (in.) (({D] ) . per [ool)
148 (5.1 mA. NE of | Cerald Rives--| Flat-s | -Dr--| 150 6 |Mafie tuff--- 20 17 1.5 0.01 M
Bear Creek--
1L9 3.9 mi. NE of | A, J. Mclaurin| Hill.- |-do--| 57 6 |-emm- dommeea= 21 25 8 .22 H
Bsar Creek-- . .
150 (1.0 mi, E of | McKinlew Marsh| Flat-- |-do--| L8 ] 6% do- 10 | 6 |eeememecfememmeam
Zonleg—ewrom
151 |Mt. Vernon J. E. P4ice~-—={ Slope- |=do--| LO L |Andesitic 2k 35 |35 2,00 s
Springsee=-- : tuffmmmmane '
152 1.2 mi, SW of | iugh Tillman-- | Hill-~ |-do--| &0 kL do 20 {5 [=~mm=mm- S
is“!t. Vernon
prings---a- )
153 [2.S mi, SW of |3, EZ. Webster | ~--do-- |-do--| &0 6 do 30 [ 9.5 {mmommmme S
ish.. Vérnon .
srings—e—a- . . .
158 6.1 mi, W of L. T. 8ray---- | Flat-~ }~do--| 67 6 {Tuff and | =—eem 19 5 ————— S
Bonlee—ewmma * graywacke-~ T
155 |Eonleecamcemea Jullian %Willimp Hill-~ | =do--| 125 Qu;:t.;agike ----- 25 10 —————] s
ic .
tuf fomme e
-156 |13 mi, NE of |L. T. Jones— | ==do-= | =do--] 11L 6 ]Felsic tuffee| eceee] 1k b B 5 Analysis
Bonletwmenma in teble.
157 }2.0 mi, NE of |J. J. Iveyece- | —=-do-- | =de-=| 92 6 |Tuffaceous 70 33 |16 0.72 S .
Bear Creek-- ’ argillite--
158 3.0 mi. N of 2omry Flelds-- | Slope- | -do--] 72 6 | Tuff breccia 28 2L 5.5 .13 5
=y
Coldston—=-« ' .
159 {5.9 mi. NE of |Beatrice Watsor] Flat-- | ~do-—{ 32 6 |Mafic tuffeee| c-eeeu} 11 IR P— — S -
Goldston-=e= . 1
160 (.l mi, S of W, L, Cheek--= | Hi11-~ | -do--{ 225 6 |Felsic tuff-- 25 35 2.5. 0.01 H
Pittsboro--- .
161 5.8 mi. S of H. L, Hardwood | Knoll- | -do=-] 96 6 |Mafic tuffeee] =——n=| 20 LR L S—— — S
Pittsboro-e- P
162 5.2 mi, S of Silas Williams,| Flat-- | -do--| 56 6 |Felsic tuffa~- 1 15 2.5 0.06) - &
. Pittsboro~ea Jreemecmam—— )
163 B.h mi. N4 of [Mrs. D, L, | H112~= {-do-=| 65 - 6 [Mafic tuffe-- 1} ss 8- 33 H
Moncure Burns ' .
Table 8. Records of Wells in Chatham County (Continued)
) . (Reported hardness: H,hard; M,medium; S,soft) .
(Typ‘e of well: E,bored; D,dug; Dr,drilled. Relative yield: pallons per mirute per foot of uncased hole.)
Well Location Owner Topog- Type | Depth] Diam Wat Depth 3 R.ehﬁve
no. b - er-bearing of | "Water | Yield yield Reported | R
raphy :!fn ) (L) al:r) material cz;::-): l(e{v:; (gpm) ’g.}:’nt,) ,l:l"’;nm em.ukx
16k [2.5 mi. NE of )G, F, Carreemm [ #11ee|-Dr—-| 82 | 6 |Triassic-——-- —-l1 | s s
¢ Moncure---- . :
1 Morry Oaks--—- |L, S, Howard-- | Knoll--}-do--| 115 6 do- 12 N 3
: o e L 1o [ 1.5] o.02] *H
166 0.}6‘emi. (S)a;.f | T. F, Williaps | Slope—-}-do——| 53 6 {Triassic 20 | 18 j12 ] 36 s
TY 8- shale and
. disbase-e—
T e ooy [ Sam Jonesmon | Flateof-do-- | 95 | 6 |Triassic—-| 20 | 29 [20 | o023
168 1.8 mi. E J. 7, Moore-— -] ~do-. —emdo ' .
¥ _ff T HOOre . xnull do-- l‘ho N 6 d 13 0.5 ———————— —— e Obgeng_tionv
‘Oncuret——w—- : " well
. 3
) analysis
i?g g:ywoog----- g. H. Covert-- | Slope-.| -do-- | 100 6 do 25 20 0.27 S i .t.able.
B o ¥ Burke-— f ——do-—-f-do--| Th | 6 [ome--do—e-—ef" 22 - 11 [ 2 Ol M iy taste
171 0.5 mi. N of Chatham County | Flat---} <do—| 120 L do- : reported,
Yoncure-a-- .Schools---t_y : 22 , LI B R An;nly:aiil
172 |Moncure-—-e.-- }jO0, M, Covert_- Slope--]-do-- | 100 [ do. 18 Bad tastee.
1713 5.,’.410 ni. Wof Sam W¥illiams-- | =—co~n-}~do~--| 63 6 JQuartz dike 8 M reported,
nCUTre=m—n in mafic
tuffececas -
h 3-&&&5 of | Virgl) Rives— | Hillo—o}-do--f 95 | 6 |Mafic turf-2-] 33 { Lo | 2 0.3 s
175 (2.3 mi, NE of |[Mrs. W, C, Mc- | Knoll~-] =do-m 23 |Felss — ) - ol
Colds tonmer M tane o 155 3 |Felsic tuff. Lo 1 L -0t i Ret;::;utgs‘
: te
& corro-
176 |Bear Creek--- | John A. Gilmord Draw do-- | 180 6 |ar ’ : sive,
- . -e=] =d0=-- glllite—m-a 10 |emeee 2 .01 s
177 1.6 mi. SW of | Mrs. E. M, Hileeof odo-- | 201 6 [Mafic tuff--- 30 27. 8 A1 S
18 s zonlee----- Leonarde——--
£ mi, SW ~ | e=doe—e| —=do=- .
s b gonle,,__‘_’f A B. Crilton co do—- | 157 6 |-----domme-ee| 30| 36 | 1 .01 H Lty tastz
9 1 mi. N of C. L, Welch do dom 92 6 loua re;eried,
v b o== | =~d0-~-| ~do-- rt2 dike 8o 32 10 .£3 s :
Bennett.—.- 11:_:! felsic
tuff or :
argillite--




Table 8. Records of Wells in Chatham County (Centinued)

(chox;ted hardress: Il,hard;b M,medium; 5,soft)
(Type of well: B,bored; D,dug; pr,drilled.  Relacive yield: gallons per minute per foot of unrcased hole.)
Depth W Yiel Rd‘“lzi" R 4 R .
- ; - T Depth ] Diam. Water-bearing of ster iel yicl eporte emarks
‘:v:!l Loeation Owner 11::\;;; }E; (QIDL‘) :l:‘;"r‘) material e:;;s: l(ef'l:; {xpm) p(.'r'}m’) hardness
180 {2.9 mi. N of |Mrs. B. F. knolle -Ire-| s0 | 6 [Felsic tuff--| 28 |-—--]10 o.L&| S
———— Browne——a——-
181 3-?22??';-3 of | & gfw';‘eague-- ‘H{11~--| -do-- | 170 L |Quartz dike 19 2L 16 S .03 S Ob::xﬁ?tion
Bennette———- : felsic tuff anal}.'sis
. in table.
182 |2.0mi. Nof |B. P. Philiips| Flat-o~do--|:33 | 6 |Felstc wugf—-| 30 | 56 | 6 061 B flealysis dn
Harper's . .
Crossroads--
183 13.2 mi, W of Paul Fesmire-- | =~do-—- ~do~-| 187 L | Mafic tuff--- 18 | -30 0.5 <00 s Slg:;lﬂ-m
Boar Creek--| reported.
18 .2 mi. SW of | Charles Tillmar Hill---{-do--| 22C 6 [Felsic tuff-- 23 25 2 .01 M
Bear Cresk-- y
185 |1.7 mi. S of | Talmadge Elkind Flat—-of ~do--| 130 13 Mfa;;gxi: 18 | 30 L.5 0k s
Bear Creek-- arg 8-
186 |1.3 mi. N of |W. F. Mosese—e | —edow--|-do--| 81 | 6 |Hafic tuff-—~| Lo | 15 | 2 05| M |Some iren d
Golds ton—e—- . ¥ reported,
167 |Coldston-emm-- | H, H. Elder O1Y.--do--- -do--| 2115 | 6 do o | 17
Company~—-- ' ) 6 0.03 M
188 (1.2 mi. ¥ of | Marion Williamd —-do---do--| 93 | 6 |---e-do-—-——=| 28 | 1 2 .
Goldston-—-- ) )
189 [3.2 i, NB of | Ju W. Posw—ov | Slope--{-do--| 55 | 6 [-----do--emme] 26 | 22 | 0.5 23| M
Goldston——~- : ) - . .
190 13.8 mis Bo | 4. B. Olaram—- | Hi11-- -do--| 200 | 6} |Felsic wuff--] 28§ 2574 2.5 02f--—- -
Goldstonee--= ) . :
191 [L.0'mi, NE of | L. W. Burnse--| Knolled ~do--| 65 6 |Triassic--——-] 20 | 27 | 22 .27 s
Gulfemacmoaa
152 7.0 mi. E of Johnson's Flat---{ -do--| 180 6 Argillitekand —emam=] 22 5 H
. Goldston---- Crocery———-- graywacke-~
193 |5.0 mi. NE of | Margaret ——o=ad] ~do--] 90 6 |Argillite——— 20 15 1. 0.01 M
Gulfmcmcaaan Gunter-ee—-- ;
19k |2.3 mi. 5 of | R. M. Coiten-- | =-do——d -do--| 95 6 | Triassicemmocfoncam- 0| 3 "
Merry Oaks--
Table 8. Records of Wells in Chdatham County' (Continued)
(.chorted hardness: H,hard; M,medfium; S,soft)
(Type of well: B,bored; D,dug; Dr,drilled. Relative yield: gallons per minute per foot of uncased hole.)
) ) Depth tative -
1::11 Location Owner Topog- Type | Depth| Diam. Wlter-be_ninz ?f Water | Yield R;i‘e‘ll;e Reported Remarks
. raphy of [(35] eter material casing |- level | (zpm) (gallons hardness
i well (in.) [¢43) [{{®] . per foot) .
195 1.30 r;iint:'h of |W. E. Pesle——i Flate-d-Dr—| 72 | 5 [Triassice-—-| 32| ko | 5.] o0.13 s
196 1.g° nd. t: of |C. H. Marks---{ Knoll-d -do--| 63 | & do 8 | 0.5fceam- s
197 o.gomri; W of | Fred L. Cross--| -—do--- -do--| 81 6 | -meeedommennn 19 ] 52 L.sl  o0.07 s’
198 " [Corinthmwmmemn | A, A, Marks---d —=do~--f ~do--| 67 6 |e-ea-dommeeme 30| 23} s o0k S [Seme iren
. reported,
199 l-!éomi. E of W, 0, Jeffries| Eille-o] ~do--{'118 6 |=-memdommeeea 28 2 0 .00 ) Obsoivation
rintheca-- : ) . wells
analysis -
. in table,
200 (1.8 mi."E of James Cross--- --do---{ -do--] 75 do H °
Corintheeme=
201 2.20:3.;;‘ SE of | C. R, Cotten--o -=do==-| ~do--| 101 6 |Schistemaceec foccaan L [ [ S
rintheoea- . . )
202 Z.EOI:i;thSE of J: L, Ragland-d --do---] -do--] 1L0 6 [~m~-- do=evem~| 100 70 13 0.33 S
203 5.2 a]}..i: of | Clyde Williams | Slope--| ~do--| 150 6 |Maric wre--o| 20 | Lo .1 00 s
204 |L.O zfi. E of C. V. Dowdy--~- Valley-| -do--} LS 6 | Triassic-ce-w 20 30 6 2L S Som‘a iron
——e——ae ‘ . reported,
205 3.2 mi. E of £, 0, Dowdy---- Flat~--| -do--| 100 [ do 20 5] mmmm H P
206 1.0 mi. E, of | Chataam Brick [ Valley-{-do--| $0 L do. 20 . T R ———
G C S and Tile-we—d ’ ' . ,
207 |Gl eemmmeao GuJéfo Creosot Flat---] -do--| 220 [ do. 25 h LY U H Analysis
MPALTY = ey ’ in table,
208 l.ldﬁl:i. N of Qm;rlei Z, Knoll--| ~do-- | L3 6 |emaaa COmmmmea 1 35 2 0.02 M .
————— raziereeea—d
209 1.5 ai. NW of | Marchison Storel =~do---f -do--{ 90 6 Zo. 20 s T M




(leported havd s il hardy Mymedieng 3,s50(t)
(Type of weil:  B,borad; D,duw; Dr,dvilled. Relative yicld: 3ailans per winute per oot of uncascd hole.)
Depth | Di Watet-bear! PP water | view | Toen S | Reporred | xemark
Y 0 . e e iame g ate ! epn
well Location Orrmer 1;-:?-; T?r’ H?.l) t:c’: a'::":-lanrln( cu:inx leulr ((;m) (x’lllum l\u?d;::n temarks
po. well (in) (1) () per fual)
210 |1.2 mi. SE of | Gaines Lumter | Knoll--|~Dr--| 110 6 |Felsic tuffec| e-eee 20 ) feemmme= -
Goldston---- Companya=wen )
211 1.3 mi, S of Thomas Martin- | Slope«-| -do--| 136 6 |eem-sdommanaa 3 s
Golds tone--- . .
212 |3.1 mi. SW of | G. J. Wilkde-~} Hille--] -do--| 100 6 |Argillitee—o 27 LS 2 0.03 S
CGoldstone-=~
213 |3.0 mi. SW of | Aubrey Fields-| Flat---f -do~--| 1LO 6 |Argillaceous 10 27 3.5 .03 S
Zear Creek-- _ fuffececae-
1L 12,9 mi. NE of | James Pnillips | --do---{ ~doc--| 100 6 |Telsic wuff-- 20 50 1 .01 H Liry taste
Harper's . reportad,
Crossroads-- .
215 [1.2 mi, SE of | Willie Scott-~- | Knoll--| ~do-- 57 6 |Mafic tuff and =---~| 20 | TR [— 5
' Harper's phyllite--a
Crossroads-- . . .
215 0.9 mi. N of Mossie Johnson | ~=do=--| ~do-~ 50 6 jMafic and 10 20 1 0.02 5
Harger's : Felsic tuff
Crossroads--
217 0.4 mi. S4 of | Jack Dark----- | Hill-=~] =do-=| 105] 6 |Bedded mafic 3| 25 3 .0k M
Harper's . tuffeenam-- :
Crossroads-- ] X
218 }Bennett-~e---- | Wade Brawer--- | Flate=- «do--| 1L9 6 {Felsic tuffe-| ——=wae| 20 6 |-amma— H Use water
softener;
some iron
’ - . reported,
219 |1.5 mi. SE of | M. 2, Manoss-- | Knoll-d -do-~| 155 6 |Mafic tuffe-- 20 19 3 0.02 H :
Eennettemeee . .
220 |3.0 mi. SE of | Archie Council | ~~do=-] =do-=-| 120 6 |Felsic tuff-- 22 16 0.8 +08 | ~===veav}Observation
EBennett man ' : well,
221 |1.8 mi. S of | Eugene Gaines- | -=do-=e] -do--| 77 6 |Mafic tuff--- 6 15 2 .03 H
Harper's
Crossroads--
Table 8. Records of Wells in Chatham Cbunty (Continued)
. . (Reported hardness: 'll,hard; M,medium; S,soft) .
(Type of well: B,bored; D,dug; Dr,drilled. Relative yield: gallons per minute per foot of uncased hole.)-
" . 3 Depth Relstive
Well Location Owner Topog- Type | Depth] Dizm- Water-bearing of Water | Yield yield Re;
no. . raph; ¢ 1) t o ported | Remarks
y :ell [¢{5] zi;.r) materisl c?;{n): l(el':; (zpm) p(e‘r‘}::"t’) h-rdnen'.
222 {3.5 mi. MW of | Daniel Wilson | Xnoll--Dr--]| 356 .6 ----‘ ------ :
L Carbontone-=| . _ 5 Argillite 15 |1 e s
22 o5 mi, SW ~edOmee] - . i
? gold.ston-gf- Rog;ﬁﬂand--— do do--1 263 6 do- 38 1 Jeeeneee S Observation
’ well;
analysis
- in table,
224 |2.8mi, S of |PRobert Palmer | Mille—d-do--] 218 | 6 |Triassice----) 30 | 50 | 2.5| 0.00|mmeere
225 |Carbonton~---- | Walter Heron-- Yalley-] -do 90 6 do.
e ——— S
226 13.3 mi, SE of [W. D, Wilson-- [ Hill-- | -do--] 60 | 6 |Mafic tuffe-- d 1 5
Harper's
Crossroads-- -
BTt [ Feod B Ptlligsedo- [odo- 150 | 6 |Felsie turr—| 20 [ 37 | 2.5) o002 5 [Some tron
Crossroads-- reported,
228 13.5 mi. SE of | Archie Council- Flat—- | -do.- 5 - }
Benne ttemomn e onet do. 135 6 [Mafic tuff--- 1o Lo o8 .00 X
229 J.ge :ni;ts: :f_ Mrs, Eert Brewed Draw-- | -do--} 232 6 --'--—do----_- 18 | ceeee| 2 .01 M
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' Quality of Water

Ground water in Chatham County is principally of the cal-
cium and sodium bicarbonate types and is suitable for most
domestic, industrial, and municipal purposes. Calcium and so-
dium chloride waters are present at some localities in the county.

Iron ranges from 0.00 to 5.0 ppm. Fifty percent of the wells
analyzed for iron had iron concentrations below the 0.3 ppm
maximum recommended by the U. S. Public Health Service.
Chloride ranged from 0.2 ppm to 384 ppm. Eighty percent of
the wells sampled had chloride concentrations below the 250
ppm limit recommended by Public .Health Service. Hardness
ranged from 5 ppm to 492 ppm. Analyses from 20 selected wells
in Chatham County are listed in table 9. . :
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Durham County
(Area 299 square miles; population 111,995)

.Durham County is the smallest county in the Durham area.

It is bounded on the north by Person County, on the west by

o4 Alamance County, on the south by Chatham and Wake Coun-

' ties, and on the east by Wake and Granville Counties. Durham,

the county seat, is the largest city in the Durham area and has

a population of 78,302. Other towns include Bethesda and Rouge-

mont. Most of the people in Durham County are employed by

-industry and supporting services in the city of Durham. The

American Tobacco Co. and the Liggett and Myers Tobacco Co.

are located in the city of Durham. The northern and eastern

parts of the county are still largely devoted to agriculture. To-

baceo, corn, small grains, and livestock are the chief agricultural
products. '

Durham County is drained by the New Hope, Neuse, Eno,
Little, and Flat Rivers. The confluence of the Eno and Flat
Rivers east of Fairntosh marks the beginning of the Neuse
River. = ‘ -

The topography of Durham County is dominated by a low-
land developed on Triassic rocks. The Triassic lowland, which
occupies most of the cournity, is bordered on the northwest and
the southeast by a distinct excarpment of the resistant volcanic
rocks. The undulating, submaturely dissected upland surface
developed on the resistant volcanic rocks is similar to that of
adjacent counties in the Piedmont province. This surface gen-
erally slopes to the southeast. The highest eclevations are in the
northern part, north and east of Rougemont. The lowest eleva-
tions are in the eastern part of the county along the Neuse River

and in the southern part of the county along the tributaries of
the New Hope River.

Geology

The northwestern third of the county is underlain by rocks
included in the metavoleanic unit (pl. 2). The metavoleanic unit
in Durham County includes felsic to mafic tuffs and flows and

-thin interbeds of sedimentary rock. Acidic volecanic rocks pre-
" dominate in a belt ranging from 2 to 4 miles in width along the
Triassic contact. Intermediate to hasic volcanic rocks crop out
in the northwest corner, and a narrow belt of voleanic rock
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Ref.7T Ko td .

I " Ronold H. Levine, MD., M.PH,
' . STATE HEALTH DIRECTOR

Ry

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

Date: February 25, 1983

Mr. Joe Horgan ) 2N
Southern Wood Piedmont Co. ’

P.0O. Box 5447 .
Spartanburg, N. C. 29304 Re: Faecility ID No. NCD053488557

f;,

Dear Mr. Morgan:

Based on information supplied by you we have processed and accepted at the State
level your request for the facility identified with the above ID number to re-

ceive the indicated change in classiflcation under RCRA:

Add As _Delete As
] - X generator
] X . ﬁranSportér
O O treater
] O stére_r »
Ul | "dislinos‘er
] il small gen"e'rator.

We are advising EPA'of the change in your status. Please notify us if there is
any further change in your operations which would again affect your status.
Your EPA ID NO. is& is notD being cancelled. :

Cordially,

g. é. Strickland, Head

Solld & Hazardous Waste Management Branch
Environmental Health Section

OowWs

cc: Doug MeCurry . . . )
EPA Region IV , This is to show that this plant is closed.

Emil Breckling
Larry Perry

DHS Form 3048 3/82

| L oo1
\\\\¥?olid & Haz. Waste Mgt. Branch _ :
. . A . . Soroh T. Morrow, MD, MPH.
GOVERNOR /DEPARTMEN'T OF HUMAN RESOURCES SECRETARY q

- James B. Hunt, Jr
STATE OF NORTH CAROLINA
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.Southern Wood Piedmont Company
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DIVISION OF ENVIRONMEWTAL MANAGEMENT {/,
’ /

August 20, 1980 &i

<

Mr. Joe Morgan, Envirommental Manager \;

P.0. Box 5447
Spartanburg, South Carolinma 29304

SUBJECT: Permit No. 3931-R
Southern Wood Piedmont Company
Gulf, North Carolina
Chatham County

Dear Mr. Morgan:

In accordance with your application received August 8, 1980, we are for-
warding herewith Permit No. 3931-R, dated August 20, 1980, to Southern Wood
Piedmont Company for the construction and operation of the subject non-dis-
charge type waste treatment facilities. :

. This permit shall be effective from the date of issuance until rescinded
and shall be subject to the conditions and limitations as specified therein.

If any parts, requirements, or limitations contained in this permit are
unacceptable to you, ;you have the right to an adjudicatory hearing before a
hearing officer upon written demand .to thé Director within thirty (30) days
following receipt of this permit, identifying the specific issues to be con-
tended. TUnless such-demand is made, this permit.shall be final and binding. .

N

One (1) set of approvad plans and apecifications ia baing forwarded to you.

. 7, 'Yours very truly,

Toaootwotw LT o Jteot: o - OriginaliSigned byssoine o L
ST PURERTONLR TS A ~ i

N 11 S. Grigg, Ditector

Enclosures

cc: Chatham County Haalth Dapartment. = . . - e e
Mr..Stan Taylor_ Regional Superviaor T L LT iea R
Mr. A. C. Turnage,,Jr.v/’ T R
Baleigh-Regional: Office MAnBGeT. ... .. . : .oc coven .o v o

DSTN:CB N . e S S A RS



NORTH CAROLINA
ENVIRONMENTAL MANAGEMENT COMMISSION
DEPARTMENT OF NATURAL RESOURCES & COMMUNITY DEVELOPMENT
RALEIGH ‘
PERMIT

— o e w—— e co—

For the Discharge of Sewage, Industrial Wastes, or Other Wastes

In accordance with the provisions of Article 21 of Chapter 143, General
Statutes of North Carclina as amended, and other applicable Laws, Rules and
Regulations

PERMISSION IS HEREBY GRANTED TO

Southern Wood Pisdmont Company
Chatham County

FOR THE

construction and operation of 8,000 GPD non-discharge type industrial waste-
water treatment facilities consisting of a monitoring system, runoff collection
systems for process areas and irrigation areas, gravity oil separator system,
storage-setting ponds and appurtensances in series with two (2) aerated lagoons
followed by a spray irrigation system with approximately 40 acras of properly
terraced frrigation. area, .80 that there shall not be any discharge of waste~
water to the surface waters of the State,

o

pursuant to the application received August 8, 1980, and in conformity with
the project plans, specifications, and other supporting data, subsequently
filed and approved by the Department of Natural Resources and Community Devel—
opment and considered a part of this Permit,

. This Permit shall be effective from the date of issuance until rescinded,
and shall be subject to the following specified conditions and lim4tationa.

‘1. - This permit shall become voidable unlesé—the faciiities are constructed

in accordance with the épproved.plana, speclfications gnd'other support—~
ing data.

- 2., This permit is effective only with respect to the nature and volume of

vastes described in the application and other supporting data.
3. The facilities shall be‘properly maintained and operated at all times.

4, This'permit is not transferable.

¢
o
o)
<V
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.¢ No. 3931-R

A‘BQ. 2

5.

7.

8.

9.

. 10.

11.

12.

13.

14.

This permit shall become voldable in the event of failure of the soil
to adequately absorb the wastes, and may be rescinded unless the
facilities are installed, maintained and operated in a manner which
will protect the assigned water quality standards of the surface waters,
and prevent any contamination of the ground waters which will render

then unsatisfactoty for normal use.

. In event the facilitiee fail to perform satisfactorily, the Permittee

shall taKe such:.immediate corrective action as may be required by this
Dep.:tment. .

Solids, sludges, or other pollutants removed or resulting from the waste~
water treatment process shall be contained and disposed of in such a
manner as to prevent any contamination of the surface or ground waters

of the State.

This 18 a Class II Wastewater Treatment Plant and the person in
responsible charge must hold a valid Grade II Certificate.

Diversion or bypasasing of the untreated wastewater from the treatment '
facilities is prohibited.

Terracing shall be provided for all wastewater application areas so that‘

all surface runoff will be returned to the treatment system.

Appropriate warning signs shall be posted around the wastawater treat— .

- ment areas.

Reports on the operations of the spray irrigation facilities shall be
submitted: to the North Carolina Division of Environmental Management at
regular intervals and in such form _and detall as may be required by the
Governing Board of tbe Division. of Environmental Management.

The application rate shall not exceed one (1) inch/acre/week. -

The Permittee, at least six (6) months prior to the expiration of this -
Permit, shall request its extension. Upon receis>t of the request, the
Commission will review the adequacy of the facilwities described therein,
and if indicated, will extend the Permit for such period of time and
under such conditions and limitations as it may deem.

Freeboard in the wastewater treatment facility basgins shall not be less
than two (2) feet at. any time.

Mbnitoring facilities including a groundwater tiomitoring well located
approximately 50 feet north of pond No. 7 shall be constructed, and
monitoring reports and data shall be submitted as required by the
Division of Envirommental Management, Water Quality Section.

-4
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JFmit No. 3931~-R
Page 3

.

Permit issued this the 20th day of August, 1980.

RORTH CAROLINA EVNIRONMENTAL MANAGEMENT COMMISSION
. Original Signed by :

L. P. BENTON, JR

Neil 8. Grigg, Director.
ivision of Environmental Management

By Authority of the Secretary of the Departme-:
of Natural Resources & Community Development

.-Permit No. 3931-R

oy s Y
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Ref. 8

PRELIMINARY EXPLANATORY TEXT FOR THE
1985 GEOLOGIC MAP OF NORTH CAROLINA

by

‘The North Carolina Geological Survey
; ] November 44,1988

§ Cont:actua;l' Report 88-1




Deep River Basin

. The Deep River Basin is. a northeast-southwest trending fault trough
filled with nonmarine sedimentary rocks’ of the Late Triassic Chatham Group of
the Newark Supergroup which were  been intruded by Jurassic age diabase
dikes and sheets. Strata in this basin generally strike nor*theast-southwest
and dip to the southeast. The basin ranges between 6 and 16 miles in width
and is approximately 150 miles long. The basin lies within the eastern edge
of the North Carolina Piedmont physiographic province. The northernmost
portion of the basin is near Oxford, North Carolina; the southern terminus is
in Chesterfield County, South Carolina, just south.of the North Carolina line.
The basin 'is surrounded by pre-Triassic metavolcanic -and metasedimentary
rocks of the Carolina Slate belt and by intrusive rocks of the Raleigh belt
along the northeast edge. Triassic rocks of the Deep River Basin occur in
Granville, Durham, Wake, Orange, Lee, Chatham Moore, Montgomery, Anson,
and Rlchmond counties. .

The Deep River Basin is subdivided into three sub-basins which are
separated by cross-structures. These sub-basins are, from north to south: -
the Durham basin, the Sanford basin, and the Wadesboro basin. Prouty
(1926) named the Durham and Sanford sub-basins. Traditionally, these three
basins have been referred to as the Deep River-Wadesboro Basin. Gore
(1986) included the Wadesboro basin in the Deep River Basin and ﬂﬂ.at
conventmn is followed in thJs report.

The southeastern border of the Deep Rlver Basm is structurally defmed
by the Jonesboro fault, a northeast-southwest trending high angle normal
fault that dips to the northwest. The fault was named by Campbell and
Kimball (1923) for the town of Jonesboro which is now within the Sanford city .
limits. Bain and Brown (1980) and Reinemund (1955) interpreted the
. Jonesboro fault to actually be a series of en'echelon block faults that step
down to the basin. Reinemund (1955) estimated the wvertical displacement
along the Jonesboro fault to be between 6,000 to 10,000 feet. The Wadesboro
- basin is terminated on the southeastern side by either a subsidiary branch of -
the Jonesboro fault or by an extension of the Governors Creek fault, an
intrabasinal structure of the Sanford basin (Randazzo and Copeland, 1976).
Small detached Triassic basins lying southeast of the Wadesboro basin in
Richmond County and possibly others to the north beneath Cretaceous Coastal
Plain "cover" are thought to be bounded on the southeast by a contmuaﬁon
of the Jonesboro fault (Randazzo and Copeland, 1976)

The Durha.m and Sanford basins are bounded on the northwest in part
by an unconformity between pre-Triassic crystalline rocks and sedimentary
rocks and in part by high angle normal faults of low .magnitude (Prouty,
1931; Reinemund, 1855; Harrington, 1958). The Wadesboro basin, on the
other hand, is bounded on the northwest by a series of closely spaced,
parallel, high angle normal faults (Swe, 1963).

The Colon cross-structure which separates the Durham and Sanford
basins was first recognized by Emmons (1852). Campbell and Kimball (1323)
named the feature and described it as a anticlinal warp that was
cross-faulted. The Colon cross-structure is located between the communities
of Moncure and Colon and is 8 miles long and 5 miles wide. Reinemund
(1955) thought that the Colon cross-structure developed by differential
subsidence of the Durham and Sanford basins. He speculated that initial
movement started before the end of Triassic sedimentation and that the
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structure was principally developed at the same time as the Jonesboro fauilt.
Bain and Brown (1980) thought that the Colon cross-structure was a negative

~ topographic feature during Pekin time and was later elevated

The Pekin cross-structure which separates the Sanford and Wadesboro
basins, was recognized by Mann and Zablocki (1961) on the basis of gravity
data. Mann and Zablocki (1961) interpreted the structure as being analogous
to the Colon cross-structure except that the Pekin cross-structure developed
more by faulting than by folding. The Pekin cross-structure trends.N25W
and is centered between the towns of Pekin and Harrisville (Randazzo and
Copeland, 1976). Randazzo and Copeland (1976) suggested that as much as
5,000 feet of sedimentary rocks have been eroded from this structure.

The Deep River Basin strata are. cut by two sets of post-depositional
normal faults: a° longitudinal set trending -northeast-southwest, roughly

_parallel to the Jonesboro fault, and a second set of cross faults which trend

northwest-southeast. This latter set is commonly followed by diabase dikes
(Campbell and Kimball, 1923; Reinemund, 1955; Bain and Harvey, 1917).
These post- deposmonal faults, in combination, break the basin up. into

rectangular, triangular, and diamond shaped blocks that usually are tilted .

south and southeast (Reinemund, 1855; Bain and Harvey, 1877). Cross faults
terminate the Deep River Basin to the south (Randazzo and Copeland 1976)
The northern terminus 1s "also formed by faults. '

Reinemund (1955) estlmated the thickness of sedlmentary rocks overlymg _

the Colon cross-structure to be 4,000-5,000 feet. He estimated the thickness
of sedimentary rocks to be 7,000—8,000 feet in the Sanford basin and: 10,000
feet in the Durham basin. Mann and .Zablocki (1961) estimated the thickness
of strata over the Colon cross-structure to be 2,000 feet, thickening to
6,100-7,700 feet in the Sanford basin and 6,100 feet in the Durham: basin:
'I‘hey esﬁmated the thickmess of strata in. the Wadesboro basin to 3,800 feet.
Bain and Harvey (1977) estimated the thickness of strata in the Durham basin
to be 6,800 feet in the vicinity of Apex in southern Wake County.

DURHAM BASIN .

The Durham basin is the largest and northernmost Triassic basin within

" the greater Deep River Basin. The Durbam basin is apprommately 52 miles
long and attains a maximum width of 16 miles.. The eastern margin is defined
" by the Jonesboro fault, a major northeast trending-high angle normal fault

which dips to the northwest. The western margin consists of unconformities
and minor northwest-trending high angle normal faults which dip to the
southeast. The southernmost boundary of the Durham basin -is the Colon
cross-structure. In the northernmost Durham basin, the eastern boundary
fault abruptly changes trend from northeast to north-northwest in the vicinity

‘of  Creedmoor. Wright Horton (personal communication, 1988) traced the

Jonesboro fault along its northeast trend into the Piedmont from this junction.
North of this junction the basin is probably .bounded by a north-northwest
trending cross fault that intersects the western boundary fault and terminates
the basin in the vicinity of Oxford, Granville County.

Very little detailed. geologic work is published on the Durham basin.
Prouty (1926, 1931) published a general report on the Durham' basin and
noted the presence of fossil and coalified wood in conglomerates along the

~ western margin of the basin between Chapel Hill and Durham. He also named
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Ref. 9

October 22, 1993

TO: File

FROM: Irene Williams, Environmental Chenist chrh,LL)All&avb

N.C. Superfund Section

RE: Southern Wood Piedmont Gulf.Sité (NéD 053 488 557)
Estimation of flow rates

The annual runoff near the site was estimated to be 14 inches
using the "Map of Mean Annual Runoff - for the Northeastern,
Southeastern, and Mid-Atlantic United States, Water Years 1951-
1980, U.S. Geologic Survey, Water-Resources Investigations Report -
88-4094," Madison, Wisconsin, 1990 (1).

The drainage area for Cedar Creek near the site was found to
be 4.42 square miles using "Drainage Areas of Selected Sites on

" Streams in North Carolina, Open-File Report 83-211, U.S. Department

of the Interior Geological Survey," Raleigh, N.C., 1983, page 64
Using reference (1), formula given on page 10, the flow rate

for Cedar Creek near the site was calculated to be 4.6 cubic
feet/second as shown below.

(14 inches/year) (4.42 sduare miles)/13.58=4.6 cfs

ﬁsing data from reference (2), the drainage area for the beep
River near the site was found to be 1112 square miles. Applying
the formula mentioned above, the flow for the Deep River was
determined to be 1146 -cubic feet per second as shown below.

(14 inches/year) (1112 square miles) /13.58=1146 cfs

" References (1) and (2) are attached to ;his memorandum.
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sions that the methods that used the area-weighted
average of the drainage area or the centroid of the
drainage area produced somewhat better correlations—
that is, the interecept was closer to zero, the standard
errors were small, and the correlation coefficients were
larger. These methods have shghtly greater power to
predict actual runoff e

Additional statistical mvestlgatxon found no 51gmf1cant
differences in reliability of the runoff estimates among
theareas. Nosignificant differences existed in the errors
for stations thh dramage areas of dxffenng size..

USE OF MEAN ANNUAL RUNOFF MAP

- Mean annual runoff for a site can be’ estunated from
the runoff map by several methods. * The simplest
method of est1mat1ng the runoff is to locate the site on
the runoff map and to identify the runoff contour
nearest the site. This method, however, is less accurate
than other methods. . The most accurate method is to
draw the drainage basin on the runoff map, and use the
runoff contours to divide the basin into bands of differ-
ing runoff. The area of e&ch of the bands within the
drainage basin is then determined. The areas of the
separate bands are then used to compute a weighted
average runoff for the basin. For example, if 50 percent
of the basin is in an area of 18 in/yr (inches per year) of
runoff, 30 percentin an area of 20 in/yr of runoff and 20
percent in an area of 22 in/yr of runoff the mean annual
runoff would be calculated as follows:

0.5x18+0.3x20+0.2x22=19.4

Runoff estimated from the map is in inches per
year, averaged over the entire drainage basin. Multiply
this value by the drainage area, in square miles, and
divide by 13.58 to convert to mean annual discharge, in
cubic feet per second. In the above example, assume the
drainage area of the site is 100 mi%2. The mean annual
discharge, in cubic feet per second, would be: )

19.4 x100/13.58 =143

The runoff map was prepared to allow estimation of
mean annual runoff at sites where no streamflow data
are available. The map represents mean annual runoff
for areas with natural land cover. Caution should be

~ used in applying the map to estimate runoff for areas

that are not natural land areas. The runoff map should
not be used for areas, such as large i urban aréas, where
the land cover has been altered in ways. that- would
change the amount of runoff. The runoff map is not
applicable for lakes or bays, for coastal wetlands affected
by tides, for streams controlled by reservoirs large enough
to influence the total annual streamflow, or for streams
with substantial diversions. '

Local features could cause the runoff at a particular
site to differ substantially from the runoff indicated by
the runoff map. The geology of the drainage basin
might cause substantial amounts of water to enter or
leave the basin as ground water. This could substan-
tially increase or decrease the runoff. For example, a
stream with a small drainage area that includes a large
spring probably would have higher average streamflow
than indicated by the runoff map.

Table 5.—Descriptive statistics of errors in estimated runoff
at 93 test stations

* Method ~ Mean Standard " Standard
absolute Mean error of deviation
value mean
Error, in inches
Area-weighted 2.0 -0.35 0.30 2.9
Centroid' ‘ 2.2 -71 .33 3.1 .
GIS 2.7 -1.74 .37 3.6 .
Nearest-inch 2.8 -1.77 .38 3.7
Nearest contour 2.8 -1.79 .39 . 3.8
Percent error _
Area-weighted 9.0 . -0.54 1.3 ©129
- Centroid 9.8 =71 ' 14 13.5
: GIS 12.0 -6.42 1.6 15.9
Nearest-inch o121 -6.20 1.6 15.6
Nearest-contour 12.2 -6.26 1.6 158 -
- nno
J Luo
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DFEEFP RIVER - CONTINUED

STATION DRAINAGE SITE COUNTY
NUMBER STATION NAME AREA TYPE  LAT  LONG GUAD NAME cooe
(SG Ml1)
0210146300 DEEP R AT SR 1007 AT GLLF 10€3. 20 353418 731716 GOLDSTON 037
0210146329 INDIAN C AT MTH NR GULF 26.0 20 353238 791928 GO.DSTON 037
0210147850 POCKET € AT SR 1303 NR WHITE HILL s.23 20 352500 791537 WHITE HILL 105
0210148350 POCKET € AT SR 1305 MR WHITE HILL 10.4 20 352616 791546 WHITE HILL 10s
0210148365 POCKET € AT SR 1318 NR CUMNOCK 15.0 20 352732 791552 WHITE HILL 105
0210148375 RACCOON € AT SR 1318 MR COOL SPRINGS 2.¢8 20 352750 791509 WHITE HILL 053
0210148385 RACCOON € AT MTH NR CLMNOCK 4,08 20 352900 .731€07 WHITE HILL 105
0210148400 POCKET C NR CUMNOCK 23.a 02 352325 791624 WHITE HILL 105
0210148472 L POCKET € AT SR 1314 NR WHITE HILL 1.14 20 352546 T791B25 WHITE HILL 105
0210148493 L POCKET € AT SR 1318 MR HAW DRANCH 4.21 20 352732 731830 WHITE HILL 105
0210148699 » L. POCKET € AT SR 1326 NR HAW BRANCH S5.B4 20 352B2R T91831 WHITE HILL 105
0210148800 L POCKET AR CUMNOCK 9.52 20 353017 791732 COLOSTON 105
0210348829 L POCKETY C AT MTH NR GLLF 11.3 20 353119 791641 COLDSTON 105
0210148883 POCKET C AT MTH NR GULF 37.7 20 353202 791651 COLDSTON 105
0210149579 PATTERSIN € AT MTH NR GULF 7.24 20 353233 791522 GOLDSTON 108
=0210149600 OEEF R AT US 421 NR GULF - e, 20 353244 731512  GOLDSTON 037
0210150000 DEEP R AT CUMNOCK 1112, 01 353331 791436 COLON 037
0210150190 CEDAR C HEADWATERS AT GOLDOSTON 2.23 20 353504 791841 GOLDSTON 037
=0210150400 CEDAR C AT SR 2142 AT GULF 4. 42 11 353400 791705 GOLOSTON 037
0210150459 CEDAR C TRIB HEADWATERS NR GOLDSTON 1.82 20 353609 731730 GOLDSTON 037 .
0210150509 CEDAR € TRIB AT MTH AT GULF 5.49 20 353401 721628 COLDSTON 037
0210150600 CEDAR € AT SR 2145 MR GULF 13.0 11 353405 791445 COLON 037
0210150729 ROCKY B AT SR 2153 NR FARMVILLE 2.48 20 353547 791442 COLON 037
0210150769 ROCKY B AT MTH NR FARMVILLE 4,07 20 353459 791431 COLON 037
0210150773 GEDRGES C AT SR 2153 NR FARMVILLE 8.67 20 353458 791430 COLON 037
0210151082 PERSIMMON  TRIB AT MTH AT SANFORD 1.58 20 352755 791208 SANFORD 105
0210151035 PERSIMMON € AT MTH AT SANFORD 4,37 20 352832 791151 SANFORD 105
0210151100 SKUNK C AT MTH AT SANFORD 2.€8 20 "352832 791150 SANFORD 105
0210152400 BIG BUFFALD C AT SR 1100 NR SANFORD B.6% 11 352319 791208 SANFDRD 108
0210152494 BIG BUFFALD C TRIB AT MTH AT SANFORD - 1,10 20 352917 791210 SANFORD 105
0210152600 BIG BLFFALD C AT US 421 NR SANFORD 10.9 20 353002 791211 COLDN 105 )
0210153900 BIC BUFFALD C NR COLON - . 12.5 1 353040 791212 COLON 105
0210154200 PURGATORY R AT US 421 NR CUMNOCK 1.27 11 353144 791403 COLON 105,
0210155200 BIG BUFFALD € NR CUMNOCK 19.7 20 353230 791347 COLON 105
0210185333 BIG BLFFALD C AT MTH NR FARMVILLE 20.4 20 353307 731336 COLON 105 ‘ .
0210155469 DEEP R -TRIB AT MTH AT FARMVILLE 2.56 20 353323 - 791234 COLON 105
0210156400 DEEP R NR CLMNOCK 1151, 20 -353328 791208 COLON 105
0210157100 CEODRGES C AT FARMVILLE - 11.8 02 - 353423 791255 “COLON 037
0210157125 GEDORGES C AT MTH AT FARMVILLE 12.8 20 - 353401 791203 COLON ~ 037
0210157700 OEEP R MR COALGLEN 11€5. 20 353441 791140 COLON 108
0210160400 L BUFFALO C AT SCLRR AT SANFORD 2.75 20 353008 791027 ' COLON . 105
0210161200 L BLFFALO C NR COLON 4.7 02 . 353154 791027 COLON ) . 105
0210161695 L BLFFALD C AT US 1 NR_NORTHVIEW 6.62 20 353317 791122 coeon ¢ ! 105
0210161800 L. BUFFALO C AT MTH NR FARMVILLE 8.08 20 353443 791123 COLON ‘ ‘105
0210163100 ROCKY R AT LXBERTY 2.18 02 354930 793424 LIBERTY 151
0210166000 ROCKY R AR LIBERTY 4,52 02 354909 793324 LIBERTY
0210166019 ROCKY R TRIB AT MTH MR LIBERTY 1.29 20 354917 . 793305 LIBERTY. = .
0310166023 ROCKY R AT SR 1300-NR CRUTCHFIELD X RDS 7,42 20 3S4B2S 793141 LIBERTY =~ ..
0210167212 ROCKY R AB LAKE NR CRUTCHFIELD X ROS 12,2 20 354755 793029 LIBERTY
0210167225 ROGKY R TRIB NR CRUTCHFIELD X ROS 1.93 20 354803 792941 CRUTCHEIELD, cnmm
0210168600 * N P ROCKY R AR LIBERTY' S 2.70 - 11 355151° 793334‘ :
0210168709 N P ROCKY R TRIB AT MTH NR SNOW CAMP 1.10 20 © 355127 793141
0210168805 N P ROCKY R AT SR 1301 MR'SILER CITY .= 7.37 20 355029 793148, L
0210163900 N P ROCKY R'NR STALEY - ¢ . 10.1 11 354921 ° 793047 A ¢
0210171200 N P ROCKY R MR SILER CITY 11.7 11 354852 793013 T e
0310171300 N P ROCKY R NR CRUTCHFIELD x ROS 12.7 20 354B239 (792923 CRUTCHFIELD CROSSROA
0210171409 - GREENBRIER 'C MR PLEASANT HILL . 3.64 .20 355031 7.792928  CRUTCHFIELD CROSSROA
0210171459 GREENBRIER C-AT:MTH NR PLEASANT HIlL ) B.SS. 20 354B32: 792849 CRUTCHFIELD CROSSROA.
0210171555 ROCKY R AT DAM AR CRUTCHFIELD X ROS 37.1. ' 20 354742¢ 732839 CRUTCHFIELD CROSSROA
0210171659 LICK C AT SR 1004 CRUTCHFIELD X RDS | 1.58 20 354916, 792556. cnu'rchxELQ caossam K
. 0210171699 LICK €'NR CRUTCIFTELD X' Ros . 4,79
0210171739  JOMNSON € R CRUTCHFIELD' X RDS 2.72
0210171900° " MO € NR BILER CITY ®: *37<-. E R 7.993 .
0210171925 . MUD C AT MIH AR, SILER ciTy™ - e 8.58
0210172059 LACYS C MR, . . 3.67 .
0210172200 R S . ? 54.0
0210172209 - ROCKY R TRIB'BL WTP MR SILER CITY 0.72 ., 20 35454:‘ 792719, CRUTCHFIELD CROSSROA os'tr
0210172220 ROCKY R AT SR 1004 NR SILER -CITY EEA s6.2 ' 20 ' 354542" 792638~ CRUTCHFIELD CROSSROA 037,
~ 0210172250 NICK C TRIB NR CRUTCHFIELD X RDS 1.87 20 354651° 792544 CRUTCHFIELD CROSSROA 037
0210172300 NICKk C NR SILER CITY 5.01 02 354558 792613. CRUTCHFIELD CROSSROA 037,
0210172399 MTH NR SILER cmr 7.27 20 354539 $52603 | cnurc»'xa.o cnossnm 037,
0210172580 T'MTHNR SILER CITY 2.28 20 354A1B7.792535" SILER.CITY: - .  ~ O37L
0210172600 64°NR°SILER CITY - €9.1 - 20 - 354406 " 792524 SILER CITY. g 037
0210172650 - 1006°'NR SILER'CITY o © 1.06 20 354134°
0210172810 c MM AT SILER CITY 2.05 20 354301, K
FRE TN s Ty et [ .
0210173003 T A ) 5.32
0210173300 c 7.51 .
- 0210175555 c- 7.99
0210176700 . 2.02
0210176819 1.07  __
ot aiartitr ra -.. v e .'
- 0210177219 1.90 . zo ‘354510, naasz " CRUTCHFIELD cnmm 0375
0210177819 1.06=" 20" 354421° 792347, SILER CITY. oo T 03T
0210177300 9.74 02 /354404 '~ 792408  SILER CITY; * ¥
0210177350 . 10.2 20 354334 792414 SILER CITYAT",
0210178027 90.4

. 20 354313 792351 SILER CITY-.
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LEGEND

SPECIAL FLOOD HAZARD AREAS INUNDATED
BY 100-YEAR FLOOD -

ZONE ‘A 'No base flood elevations determined.’

ZONE AE . Base flood elevations ‘determined.

ZONE AH

) ponding); base flood elevations determined. ..
ZONE AOQ
L on sloping terrain); average depths determined.’

determined.

ZONE A99 To be protected from 100-year flood by Federal
flood protection system undér construction; no .
base elevations determined.

ZONE V  Coastal flood with velocity hazard (wave acuon)
no base flood elevations determined.
ZONE VE Coastal flood with velocity hazard (wave action);

-base flood elevations determined

FLOODWAY AREAS IN ZONE AE

OTHER FLOOD AREAS

with average depths of less than 1 foot or with .
drainage areas less than 1 square mile; and areas
protected by levees from 100-year flood.

OTHER AREAS

ZONE X Areas detetmmed to be outside SOO—year flood
plain.
Areas in which flood hazards are undetermmed

ZONED

AN

UNDEVE!:OPED COASTAL BARRIERS

Flood Boundary

.Floodway Boundar).'

Zone D Boundary.

Boundary Dividing Special Flood Hazard
Zones, and Boundary Dividing Areas of
Different Coastal Base Flood Elevations Within
Special Flood Hazard Zone.

Cross Section Line

(EL 19}
. ) within Zone*
RMSX Elevation Relerence Mark
M3'O, Mile Mark

*Referenced to the National Geodetic Vertical Datum of 1929

Base Flood Elevation Line; Elevation 'in Feet* -

Flood depths of 1 to 3 feet (usually areas of‘

Flood depths of 1 to 3 feet {usually sheet flow f

For areas of alluvial fan flooding, velocities also -_ "

ZONE X Areas of 500-year flood; areas of 100-year flood

¢

Base Flood Elevation in Feet Where Uniform -

NOTES
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