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INTRODUCTION

PURPOSE

The purpose of this report is to provide a review of the status of the
Capacity Use Area No. 1 (Fig. 1) in the Beaufort County area, to include
the following:

A summary of hydrogeological conditions

Changes in conditions since 1965 resulting from large withdrawals of
water from the Castle Hayne aquifer

The scope and effectiveness of existing management
The adequacy of the hydrologic monitoring system

Applicable water resources management measures

PREPARATION OF REPORT

This report wasbprepared by the staff of the Ground Water Division
including H.M. Peek, Division Director; P.F. Nelson, Assistant Division
Director; L.L. Laymon, Chief, Regulations and Management Branch; L.A.

Register, Regional Hydrologist; and W. J. Jeter, District Hydrologist.

PREVIOUS REPORTS

Many reports have been prepared previously that contain hydrogeologic,
geologic or other information pertaining to the Capacity Use Area, many of
which are listed in the Bibliography. The reports most pertinent to this

report are listed below:

1964 "Preliminary report on groundwater in Beaufort County with special
references to pctential effects of phosphate mining', P.F. Nelson
and H.M, Peek, N.C. Dept. of Water Resources, Ground Water Cirvcular 2.

1967 "Evaluation of potential impact of phosphate mining on groundwater
resources of eastern North Carolina. R.J.N. Dewiest, A.N. Sayre,
and C.E. Jacob, N.C. Dept. of Water Resources.



1968 "Interim report on groundwater conditions in the Beaufort County
region, North Carolina,” H.M. Peek and P,F. Nelson, 1968,
unpublished report.

1969 "Effects of large-scale mining withdrawvals of Ground Water!
Harry M, Peek, Ground Water, Vol. 7, No. 4.

1971 "Hydrogeology and effects of pumping from Castle Hayne aquifer system
Beaufort County, North Carolina." by Ground Water Division, North
Carolina Department of Water and Air Resources; William F. Guyton
and Associates, Consulting Croundwater Hydrologists; Leggette,
Brashears and Graham, Consulting groundwater Geologists. Harshbarger
and Associates, consultants in hydrogeology; and William C. Waltow,
Consulting Groundwater Hydrologict.

1673 "Computer simulation of ground water aquifers of the Coastal Plain
of North Carolina, Jabbar K. Sherwani, Report No. 75, University
of North Carolina Water Resources Research Institute.

HISTORICAL BAckGroUND oF CApACITY Ust ARea No. 1

INVESTIGATION AND REPORTS

A study of the hydrogeology of Beaufort County was begun by the Ground
Water Division in 1963. After plans for open-pit phosphate mining were
announced in 1964, this study was expanded to determine the effects of this
activity on the groundwater resources of the area,

Dry open-pit mining of phosphate ore began at Lee Creek in July 1965.

As ore lies immediately above the Castle Hayne aquifer, it was necessary to
relieve the artesian pressure in the aquifer to permit dry-pit mining. This
was accomplished through a system of wells cowmpleted in the aquifer around the
mine area.

Depressuring the initial pit required pumping of about 65 million gallomns
of water a day from the Castle Hayne aquifer. This withdrawal resulted in an
immediate lowering of the piezometric surface of the aquifer over a large area.
Most of the drawdown occurred within a few months after pumping began and

created immediate well and pump problems in an area of several hundred
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square miles. Of greater long-range significance, the drawdown created
conditions favorable to salt wéter encroachment. These conditions indicated
to the Board of Water and Air Resources that a possible capacity-use
situation was emerging, and a team of consultants was employed by the Board

to conduct a comprehensive study in 1966, The results of the 1967 study and
recommendations in the report led to the passage of the Water Use Act of

1967 by the General Assembly. (N.C.G.S. Chapter 143, Article 21 143-215,11-22)

Under the Water Use Act, a Capacity Use Area is defined as one in which
"the aggregate uses of ground water or surface water, or both, in or
affecting said areas (1) have developed or threatened to develop to a degree
which requires coordination and regulation, or (2) exceeds or threatens to
exceed, or otherwise threaten or impair, the renewal or replenishment
of such waters or any part of them".

In September 1967, the Board of Water and Air Resources directed the
Department to conduct and report upon a Capacity Water Use investigation in
Beaufort, Pamlico and Washington counties and parts of Carteret, Craven, Hyde,
Martin and Tyrrell counties. A report was submitted in August 1968 recom~

mending that the Board declare a capacity use area.

DECLARATION OF CAPACITY USE AREA AND ADOPTION OF REGULATIONS

After a public hearing in Washington, North Carolina, in October 1968,
the Board followed the recommendations in the Capacity Use Study report and
on December 18, 1968, declared a Capacity Use Area to include all of
Beaufort, Pamlico and Washington counties and part of Carteret, Craven, Hyde,
Martin and Tyrrell counties. The total area included is more than 2,500

square miles (Appendix I).



Following the declaration of a Capacity Use Area, the regulations for
water management were developed and a public hearing on the regulations was
held in Manteo in May 1969. Regulations applicable to Capacity Use Area

were adopted by the Board on June 12, 1969. (Appendix II)
WATER USE PERMITS

The regulations adopted by the Board require a Water Use Permit by any
person withdrawing more than 100,000 gallons of water per day of ground
or surface water. A list of permit holders is shown in Table 1 and the
location of withdrawals is shown in Figure 2.

During consideration of the applications of the Texasgulf Company and
North Carolina Phosphate Corporation for Water Use Permits, the Board of
Water and Air Resources decided that additional studies should be made to
determine the effects of pumping large quantities of water from the Castle
Hayne aquifer. The Board employed William F. Guyton & Associates of Austin,
Texas to conduct the Study with the Ground Water Division. The state and the
phosphate companies agreed that a joint study to include consultants of the
State and the companies might be a productive effort, and such study was
autheorized ir 1970 and completed in 1971. The report prepared by the study
tearn was entitled "Hydrogeclogy and cffects of pumping from Castle Hayne
aquifer system, Beaufort County North Carolina." A Water Use Permit was
issued by the Board in January 1972 to the Texasgulf Company with terms based
on the conclusions of this report.

WELL CONSTRUCTION PERMITS

The regulations require a permit for all welle constructed other than
wells for individual domestic water supplies. Table 2 shows well-ceonstruction

permits issued since the regulaticn went intc effect.



SLIWdAd ASN ¥YHIVM 40 XEVIWAS - T HILVL

£./0C/6 PopPUSWWE JTUWIDJ xx
2L/87/L PonNsSSToY pPuUB PIOADdY ITWIDG

C6°6£C G6°88 0°TIST TVIOL

esnay 100 ey 0°€ 0°€  8L/TE/TT €L/ST/IT usAeip oul Iedeg-TTOUNOD'IEN 0z
*H®D ‘mwo) R woq  §°0 S0 8L/1€/TT  €L/0T/6 ooTTmRg *0) 9d®IL UBTPUL 6T
‘LM Surisjemeq ST ST vL/0€/9  €L/6T/L ur3laey *0p z9sneryIaLey 8T
*H'D ‘33X S°0 G0 8L/T1z/cT  €L/0T/6 3919318) S9TI9YST 3I0znesg LT
*H°D *8raar  G°1 ST 9,/T/S TL/€T/S UuO3IBUTYSBM B3 °SOY I9IBMIPTI-VADN 9T
*H*D ‘uny  §°0 S0 wL/TE/TT  OL/LT/8 3919318) *0) I93BM BUTTOI D ST
*H*D ‘uny S6°0 S6°0 vL/T€/TT 69/8T/CT J919318)  A3ITD PEBOYSIOR 3O UMO], ¥T
asnay ‘830 0°09 0°0S ¥wL/TIE€/TT 69/8T/TT usABI) %% °0D I9snaryIalepy €T
*H'D ‘uny  0°¢ 0°C wL/T€/TT 69/8T/TT 3319338) 310dmMeN JO umO[, A
*H*D ‘uniy  0°Z 0°¢ vL/T€/CT 69/TE/0T ja03neeg BIOINY JO UMOT 1T
*H°D ‘83N 2°0 z°0 w//T€/CT 69/1€/0T 1a03neag ‘0p wea1) 90T BIOBR 0T

qo81d
sI93UBYL ‘uniy  0°€ 0°¢ 69/T€/TT 69/T€/0T jiognesg uolButysep jo L3ITD 6
LELER RN ‘uny  0°T 0°T v./T€/TT 69/TE/0T jaojnesg usABY[Ag JO UMOT, 8
GT# *d°N°M se penssTay ‘0L/9/8 PoIePITBAUI  69/T€/0T 1919318) jioyneag JO UMOL L
*H'D *8T1IT  0°§ 0°S w//1€/TT 69/1€/0T jaognesg *0p I9snaryiaLspy 9
391 830 S°T ST wL/TE/TT 69/1€/01 jaogneeg  °*0p Suruurds TBUOTIEN g
*H*D @YouBoy *8IW T°L6 (A 0°S6  ¥L/TE/TT 69/1€/0T urlIey *0p 19sneByIaLep y
*H®D *201g-8UTUTH  0°/9 0°L9 wL/TE/TT  69/€/1T jaojneag *ouy ‘JIn3sEBX?L €
*H°D Sutury °dxd  0°C 0°¢ LL]T/8  69/€/TT jaogneeg  x°diop °3eydsoyqg ‘O°N z
*H'D ‘uny  9° 9°0 ¥L//TE/TT 69/T€/0T u0IBUTYSEBM yInowkg JO uMOT, T

I93eM I931eM
ieyTnby  wes11s asoding Te307 pUNOIH SOBFINS uorleardxy penssl *ON
(@3 W) STVMVICHIIM 3o @3eQ ?3e(Q £3unoy jueoTTddy  3ITWIASI QM

d04N0s




J
P . \
J - TIDEWATER |RESEARCH STATION \
® by
18 ,
WEYERHASUSER /
{L.5) !
WASHINGT ON / TYRRELL
K M ARTIN v\/\ 7/
S ¥
/ PHELPS |
S LAKE
-
A s
T~
L\ ™ ~.
L ‘1’,\“ ~. I
{ S D e B I — e A
. ~. — R I ==
N, ~ - Y, )
3 ~. - N f S
B ~. o N
4 ~— /
i &
M '\? \
;\ q“\,ﬁ NATIONAL ip?umus‘ co.
Iy s | o
k CITY OF WASHINGTON
[ED) o
MAOLA_ICE CREAM
P (0.2)
N L .
‘ /
(,
L OQ_. MATTAMUSKEET LAKE 4
N N ¥ A}
/ . X
/’ [}
0 / 5@\\ G . ]
: , ~ S
, . S N P IR
H / N\
o o \ fo &
N !
ad ~ \
ks S -
P ~ {
T o ﬁ\iﬂm
~
| . h
4
.
~.
\\
\.
\\
- PAPER INDUSTRY N\,
N,
3 o
b /./ N
~ . o0
N,
f,/ - .. 5
4 .
j .
i ~
3 -
~ .
\ .
N PAMLIC \\\
a )
7
¢ <
\
\
AN
(Ve (va
N ¢
> L
CRAVEN
)
\ L -
| 7
e |
5 e / | |
o S MAP SHOWING LOCATION OF |
s - WATER SYSTEMS REQUIRING |
N i~ |
W NN WATER USE PERMITS PERMITTEE |
CARTERET DISCHARGE (MGD)
‘ SURFACE - GROUND 1

% .
3 e,

X
22 ‘\wzr\/,)zo 19—

" | WATER WATER
s | SOURCE  SOURCE
12 2 I 10 9

FIGURE 2.- LOCATION OF MAJOR WATER USERS

oy
\




PERMIT

TABLE 2 - WELL CONSTRUCTION PERMITS ISSUED IN CAPACITY USE AREA NO. 1

APPLICANT
N.C. Phosphate
F.M.C. Corporation
F.M.C. Corporation
FM.C. Corporation
F.M.C. Corporation
F.M.C. Corporation
F.M.C. Corporation
Weyerhaeuser
Town of Vanceboro
J. B. Bell
Texas Gulf
Plymouth Fertilizer
Weverhaeuser
Water Resources Institute
Northwest Developers
Weyerhaeuser
Carolina Pines Const Co.
Town of Plymouth
North Carolina State Univ
National Spinning Company
National Spinning Company
Dolphin Company
Town of Plymouth
Town of Jamesville
Weyerhaeuser
Texas Gulf
Conner Homes Corporation
Morehead City County Club
Morehead City County Club
Morehead City County Club
Wellons Enterprises, Inc.
National Spinning Company

National Spinning Company

COUNTY
Beaufort
Beaufort
Beaufort
Beaufort
Beaufort
Beaufort
Beaufort
Beaufort
Craven
Beaufort
Beaufort
Washington
Martin
Washington
Craven
Beaufort
Craven
Washington
Beaufort
Beaufort
Beaufort
Pamlico
Washington
Martin
Washington
Beaufort
Carteret
Carteret
Carteret
Carteret
Carteret
Beaufort

Beaufort

JULY 1959 - JUNE 1974

USE
Mining
Observation
Observation
Mining
Mining
Mining
Mining
Irrigation
Municipal

Domestic

Depressurizing

Industrial
Industrial
Industrial
Public
Irrigation
Industrial
Public
Research
Industrial
Industrial
Public
Public
Public

Industrial

Depressurizing

Public
Public
Irrigation
Irrigation
Public
Industrial

Industrial

DATE ISSUED

10/7/69
10/7/69
10/7/69
10/7/69
10/7/69
10/7/69
10/7/69
10/10/69
1/30/70
2/4/70
4/14/70
4/16/70
5/27/70
6/10/70
8/18/70
10/10/71
2/24/71
4/9/71
5/14/71
5/18/71
5/18/71
8/12/71
8/20/71
9/22/71
1/24/72
2/22/72
2/29/72
4/18/72
4/18/72
4/18/72
5/25/72
6/2/72
6/2/72



APPLICANT

Texas Gulf
Jasper Tuten
Town of Bayboro
Duke University
MERHA LTD.

Henderson's Mobile Home Park

Town of Bath

Sea Gate Development
Town of Columbia
Shoreline Group
Riverview Crab Company
Teach's Cove Const., Inc.
Texas Gulf

George Norris

Texas Gulf

R. 0. Bemish
Weyerhaeuser

Bay Hill Corporation

Aviation Fuel Terminals, Inc.

City of Bridgeton

Indian Trace Company
Harlowe Township
Brandywine Bay Associates
North Hill, Inc.

Rich, Rich and Rich
Flanders Filters, Inc.
Fred Hollis

Mainsail Point Associates

Town of Chocowinity

COUNTY

Beaufort
Beaufort
Pamlico

Carteret

Washington

Carteret
Beaufort
Carteret
Tyrrell
Tyrrell
Pamlico
Pamlico
Beaufort
Craven
Beaufort
Carteret
Martin
Beaufort
Carteret
arteré&t
Craven
Pamlico
Carteret
Carteret
Craven
Beaufort
Beaufort
Beaufort
Pamlico

Beaufort

USE

Public

Public

Public

Public

Public

Public

Public
Industrial
Public
Industrial
Public
Depressurizing
Public
Depressurizing
Public
Industrial
Public

Public

Public
Public
Public
Public
Industrial
Public
Public
Public

DATE ISSUED

6/15/72
7/5/72
8/4/72
10/17/72
10/20/72
10/31/72
12/5/72
12/14/72
12/21/72
2/13/73
3/15/73
4/2/73
4/18/73
5/1/73
6/26/73
6/28/73
7/3/73
7/9/73
7/20/73

7/26 /71
-

Ay ey

7/27/73
8/2/73
8/2/73
8/23/73
9/27/73
1/14/73
1/24/74
4/5/74
5/15/74
6/4/74



WaTeER RESOURCES MONITORING
The application of water-use regulations and plans for water—

re

0

ource management requires a comprehensive program of monltoring water
use, water levels and water quality. The purpose of a monitoring program
is to observe changes in the hydrologic system that may result from
natural causes or from man's activities. The recognition of significant
trends or changes in the hydrology would necessitace -eview and possible
modification of existing regulations and management procedures.

The monitoring program in the Capacity Use Area includes water levels,
water quality and water use. In addition to monitoring by the State,
monitoring by individual industries and municipalities is requirved under the
Water Use Permit issued. A substantial system of monitor wells is maintained
by the Texasgulf Company and the North Carolina Phosphate Corporation,

particularly in the Lee Creek Mine area.

WATER USE MONITORING

Restrictions on withdrawals of water, pumping levels in wells,
plezometric surface drawdown and impairment of water quality, arnd the
requirement for reporting on these subjects are based on the limits of the
hydrologic system, to meet the demand. A significant increase in with-
drawals from a system may require a change in regulations affecting a
water-management area or may require changes in the conditions or
individual permits. Therefore,it is necessary to maintain an accurate
and current inventory of water withdrawals and use,

A continuing inventory of water use is maintained in the Capacity-
Use Area, facilitated by the requirement that water users apply for well

construction permits, and when applicable, water use permits that are

10



required for new or expanding uses of water. Although permits are not
required for domestic wells, a record of eaéh well must be submitted by
the drilling contractor, which does provide information on domestic
water use, However, the total number of wells constructed in each
aquifer in the Capacity Use Area is not known, as most were constructed
prior to the requirement for reporting. These must be located and
included in the iunventory before a realistic evaluation of water use is
completed. A summary of reported water use in the Capacity Use Area is
included in Table 1 and the location of pcints of large withdrawals are
shown in Figure 2.

WATER-LEVEL MONITORING

A water-level monitoring program is maintained to provide data
necessary for analysis of the response of the aquifer system to changing
hydrologic conditions within the Capacity Use Area. The monitoring system
consists of more than 200 wells located as shown in Figure 3, and includes
wells completed in each aquifer unit. The most comprehensive data are
obtained from the monitor stations constructed by the Ground Water Division
with one or two wells completed in each of the aquifer units. Diagrams of
these stations are shown in Figures 4 - 10. Some of the wells are equipped
with graphic or digital continuous recording gages, some are measured
monthly and some are measured semi-annually.

The water level data were used to prepare hydrographs that show local,
seasonal and long term changes in water levels at specific points for periods
up to about ten years. Hydrographs of wells at research stations and other
locations are shown in Figure 11-20. Piezometric maps of the upper lime-

stone unit of the Castle Hayne aquifer are prepared semi-annually or

11
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Ll
— =
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<t
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w -+ hole P
P=100 o 375"
Al s _ e —
S 300 J ' INSET A
320 7D
™ = 4 h-11 0 50 100 feet
a ® L__g.__l
a.
e oD L
- Shed
o 1 360'
(78]
=z
I~ ot 4 Open N
x hole
I 7 ]
5 -400 3%
> i
L < 420 1D
(&) e
- o
[¥E)
= 4
[e]
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- = —)
o
e =500
p=)
— <L
[F8)
a
-~ Well Total | Well Screen | SWL Elev MP Q C1
Number Depth | Dia or OH | (MP) |Date | (MP) | (LS) | (gpm) | (ppm)
N-15, h-1 24 2, 19-24 5.00 | 7-66 | 5.70 | 1.50 25 20
h-3 124 172 | 114-124 | 5.58 | 8-66 | 6.53 | 1.50 20 ——
h-4 150 4 100-150 | 4.80 | 8-66 | 5.72 | 1.00 60 33
h-10 | 420 4 360-420 | 10,50 | 4-73 | 6.22 | 1.80 | 100 | 2460
h-11| 320 4 252~320 | 10,27 | 4~73 | 6.67 | 2.27 | 100 168

FIGURE 4. -- DIAGRAM OF RESEARCH STATION AT BELHAVEN

100

300

400

500



FEET

0-15,n-4

100

200

300

400

500

600

700

Hydrogeologic n-4 n-95 n-3 n-6
unit LAND SURFACE .
o-r MEAN SEA LEVEL 4"casing |4 2"casing
- = + . Clay seal Slotted,
- = 4 casing 0 -6l 14-19
SP=100 R=50 T cememed . Gravel pOCk 19T.D.
— + 182-250° | | Back-filled 7
B Back-filled [ Slotted 7080
z T 0-182 .
L ’3 -100 + — 100" T.D.
b [2 4
x 4
IS4
L | 4"casing
T cemented
B o 1 493'-560
>
- 2 Back-filled
- =200+ | |o0-493
| I
§ 1
I | —_— ] 250
')‘z_J 1
2 <’ T Open
; — _300 T h(;‘e" } to Belhaven
- 2 —_— T 3 /g Sp /7/3? : 2
- o ..é | N o] | 2 Mi. %\
w E WINSTEADVILLE o
| ,:j_ \ell 2
1 Ransomville station ™
See inset A =
- . -400+ X
- = L ,p/
z T 430' T.p. R
u T INSET A
b— 5 B
S ® n-6
- 1 N
B : -500 -+ E
- | g Lead, packer o -5
- 1 r 535
- i 560' n-4 4
- = ] 2'/2" casing n-3
o @
— é —600 £ Screen 600"6|0‘ 0 25 50 Feet
B “ T 2" casing
i 1 650" T.D.
- -700--
— Well Total | Well Screen | SWL Elev MP Q C1
Number Depth | Dia or OH (MP) Date | (MP) (LS) | (gpm) | (ppm)
0-15, n-3 100 4 70-80 3.52{10-66 5.00 | 2,00 30 30
n-4 650 4 600-610 | 26.75|11-66 4,00 |{1.83 19 7480
n-5 430 4 250-430 | 22,04 |11-66 5.47 | 1.50 42 155
n-6 19 2 14-19 4,16|12-66 3.97 | 1.90 45 14

FIGURE 5. -- DIAGRAM OF RESEARCH STATION AT WINSTEADVILLE
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LOWER CASTLE HAYNE

BEAUFORT 1

CRETACEOUS

FIGURE 6.
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i-3 -4 Q-2 il
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T 0-34'
4 I Back fill
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T 4'casing Gravel pack
4"casi cemented
+ casing 0-165 Slotted
cemented 43-55 |
-100+ 0-258 Gravel to 60
+ 60'TD. ]
+ 4" casing N
cemented 165' .
0-420 Open hole —
- 37/9"I
200+ 200 i
T Cement
1 , plug n
i 258 200°310' -
Open hole _
1 37"
300 30070 L3019 N

Lead packer
393

420'

Lo
27 casing

Screen 477-482'

ver
2 Miles

1 .
2" casing
=900 " s03' 7D
SR 1743
N Gene Alligood
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©
°
S
-+ @
- -
€ 750" oo i-4
T 2 i-1,2,3
-600-- -~
gock
Well Total | Well Screen | SWL Elev Mp Q Cc1
Number Depth | Dia or OH | (MP) Date | (MP) (Ls) | (gpm) | (ppm)
0-17, i-1 55 4 43-55 6.84 | 9~66 7.80 | 1.50 66 15
i-2 310 4 165-200 | 26.93 | 1-73 9.20 | 1,23 200 142
i-3 503 4 477-482 | 31.80 | 9-66 9.15 | 1.50 20 1500
i-4 300 4 258-300 | 27.68 | 2-73 | 10.43 | 2,10 200 226

-- DIAGRAM OF RESEARCH STATION AT BATH
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B = 30' 30 13-18" —
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| Z -100-1 0-450'
g 1 ]
I E .
i w 1 165" -
=
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— F(;) 37/ L3
S 1 (] ]
L - i ]
N g -300-+ i —300
B E | 323 T.0. -
L ; 1 ]
L 2 I
- = | _
u L
N S -400-+ 0 5 MILES — 400
I~ Lead packer 424" -
B u A INSET A
1 4 ' ) R I
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» i~ T Screen 466-470' i
; _
- g 1 480 10 obulgmh::”.[ ﬁmg’ 1500
| E - 500 -1 station 7 See inset B _
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- 1 r 1 580! ]
N o -600- ~600
B S T 2" casing 561~ 771 0, 2000 FEET i
<t
= €
- ‘g 1 INSET B —
N -700- 700
- T N —
B T adl E B
— i — 800
| -800—+ 2" casing, ]
- 7714954
p p—
-+ HELL TotaL | WELL Scrgen | SWL Eey | MP Q Cl
- UMBER DepH | Dra or OH | (MP) Date | (MP) [ (LS) | (ePm) | (pPm) 1
L T P-17, Wb | B4 | 4 918-922| 4.70| 666 | 26.24| 17.0 | 5 9700 B
+ W5 | 48 | 4 466-470|103.00| 6-66 | 9.25| 5| 15 | 2960
— 2900 wo | 323 |4 165-523\106,15| s-66 | s.02| 5 w0 | 20 | — 900
L T Screen W7 59 |4 -6 | 2.61| 666 | 9.45| 1.0 15 30 |
4 918922 w8 | 18 |2 13-18 | u.47| 666 | 1116 2.0| 5 150
r (Blagk Creek) wi0| 59 | 4 -6 | 8,05 6-66 | 875| 1.4| 10 | 1900 —
L = T Y 954 T.D.
FIGURE 7. -- DIAGRAM OF RESEARCH STATION AT LEE CREEK
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» ‘:j g 100 Open N
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B 5 (S) T " 7
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) cementeld
- -2001 0-507 —
- = N ' _
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| 3 =
. 1 |
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i ; % T g / |
e _ Ny
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- + Lead packer 487 S - § -
B T 507" } 3): Blounts 8 N
B - 1 Creek _
L ” 500 2V casing 487-602' |,
g T \\6\.40,00 [ B
- = | 1 RPN, EDWARD\ -
L = Bl = Screen 571'-581 PAL 0 e |
s : (Block Creek) CANEER= S
— € 602 T.D. INSET A -
- _ e Plug back depth o M-5 — B
L 600 o M-4 Maintenance
E Building N T
L - o M-3 N
| S {gm-2 B
T 0 20 40 60Feet d
I 4 I S | o
i -700-- .
B Hober Bomsl ek | SRR | W | o | S| dD | b | G -
B = P-19, w2 | 40 | 4 2336 | 4,25 | 7-67 | 27.68 | 2,00 | 18 9 ]
L w3l 250 | 4 81-250 | 23.72 | 7-67 | 27.38 | 2.00 | 45 10 _
Wb | 602 | 4 571-581 | .83 | 6-67 | 30,81 3.50 | 9 | 4100
w5 | 390 | 4 380-300 | 26,20 | 6-67 | 27.10| 2,00 12 | su0
FIGURE 8. -- DIAGRAM OF RESEARCH STATION AT COX CROSSROADS
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- = + 248’ . —
u 2 1 2% casing IZZE ‘ . B
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L 1 300' 315' T.D. -
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- i 1 _
L S 1
g ]
L £ i _
- 2 -400+ -
L 1 = _
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- 4 S See inset A —
- J 0 I 2 MILES o ~_c, |
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B T 2V casing lr__k._4—”"~—_ _____ B 7
L ~ 1 I k-5 I |
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FIGURE 9. -- DIAGRAM OF RESEARCH STATION AT WILMAR
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| co. al . i 0-190' 0-190' rave! Screens een 76800 aatr
1001 sp-=i00 i R:100 03 - 90125 s, ng/e’nTif)-so e2'to 100
- N E i ) o' 50 83KT0 !
- = -100—+ 142' ' iy 15-120 125" T.D. |
i FD g g 1 146 0-340 125'T.D.
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= cemented ;’2/2. 0 5 /'ST 0 ]
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400 [ 1 r 405‘ o 400
}_ u -
ldj ~ =400+ 2 '/2 casing ]
w - : 377-541 =
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5001 1500
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&
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B | 2% casing 620'-778' \ l ]
fe—100 YDS it PRIVATE  ROAD
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FIGURE 10. -- DIAGRAM OF RESEARCH TTATION AT ARAPAHOE
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more frequently to show the local effects of changes in pumping patterns.

WATER QUALITY MONITORING

Monitoring of water quality is conducted to detect any changes in
physical character or concentration of the chemical constituents of the
ground waters that are most likely to be affected by stresses imposed
upon the aquifer system. In the Capacity Use Area, the primary concern with
regard to water quality is the movement of brackish or saline waters into
or through the aquifer system. The existing quality monitor-well system
has been established to detect and observe changes in concentration of
chloride ions in each of the aquifers or aquifer systems of the area. The
location of wells monitored by the Ground Water Division are shown in
Figure 21. The sampling frequency of the stations is indicated on the map.
To supplement the systematic monitoring program, a survey is made period-
ically to collect samples from a large number of wells in areas where changes
in chloride content of the groundwaters are occurring or have been anticipated.

In addition to quality monitoring by the State, Texasgulf has an in-
tensive quality monitoring program in the vicinity of the mine, as required
under conditions of the Water Use Permit issued to the company. As shown
in Figure 22, the company also maintains additional monitor wells in an
area of about 500 square miles surrounding the mine site.

ADEQUACY OF MONITOR SYSTEM

The water use monitoring program requires a detailed inventory, by
aquifer, of all water supply wells within the Capacity Use Area. While
the existing program is adequate for monitoring the construction of new

facilities, many wells constructed prior to the establishment of the
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Capacity Use Area regulations have not been inventoried. A significant
improvement in the program would result from a detailed inventory of
irrigation wells with reference to designed yield and periods of use.

The water—level monitoring program,while generally adequate for
monitoring the upper unit of the Castle Hayne limestone in the Beaufort
County area, needs considerable expansion into the remainder of the
Capacity Use Area. Additional control is also needed in the mine area
if local effects are to be accurately evaluated. Much additional con-
trol is needed on the water table and Yorktown unit so that areas and
rates of recharge or discharge can be defined.

The water quality monitoring program is generally adequate for
monitoring and mapping chloride distribution within the upper Castle
Hayne unit in Beaufort County but does not adequately define water
quality throughout the remainder of the Capacity Use Area. Some im-
proveﬁent should be made in sampling techniques to insure optimum
consistency in the accuracy of analyses.

Considerably more wells are needed to define the quality of water
in the lower Castle Hayne limestone and Beaufort sand units. Locations
of proposed water-level and water—quality monitoring stations are shown
in Figure 3. Data or existing wells are included in Table 3 and 4.

(Back of report).
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SuMvaRY OF HYDROGEOLOGIC CONDITIONS

The hydrogeology of the Capacity Use Area has been discussed in
considerable detail in the reports mentioned previously, at least to the
extent information was available at the time the reports were prepared.
Therefore, only a brief summary is included here, based largely on these
reports.

Only a limited quantity of new hydrogeologic information has become
available since 1971, except at Ground Water Research Station No. 12
constructed near Arapahoe in Pamlico County. A diagram of this station
is shown in Figure 10.

HYDROGEOLOGIC FRAMEWORK

The Coastal Plain region is underlain by a "wedge'" of sedimentary
formations ranging in age from Recent to a Cretaceous or older. These
sediments lie unconformably on a "basement” or crystalline rocks that are
similar or equivalent to the igneous and metamorphic rocks of the Piedmont
region along the western boundary of the Coastal Plain. The wedge of
sediments thickens seaward from a thin veeneer along the western boundary
to about 10,000 feet at Cape Hatteras, the easternmost land of the State.

In the Capacity Use Area, the sediments consist of sand, silt, clay,
shells, limestone and combinations of these lithologies. The thickness
ranges from about 1200 feet in the western part to more than 5,000 feet in
the eastern part. The sediments may be divided into several hydrogeologic
units based primarily on differences in permeability and hydrologic
characteristics. Table 5 shows the hydrogeologic units along with the
established stratigraphic subdivisions that are based on geologic age.

The hydrogeologic units generally coincide with the stratigraphic units
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TABLE 5. STRATIGRAPHIC AND HYDROGEOLOGIC UNITS

SYSTEM SERIES STRATIGRAPHIC HYDROGEOLOGIC CHARACTER
UNITS UNITS
RECENT UNDIFFERENTIATED | POST-MIOCENE SAND, SLIT, SHELLS AND SOME CLAY. THIS UNIT
QUATERNARY PLborOteNg | UNNAMED UNIT COMPRISES THE UNCONFINED OR "WATER-TABLE' AQUIFER
: UNIT CPM) AND INCLUDES SANDS OF THE YORKTOWN FORMATION IN
SOME LOCALITIES.
INTERBEDDED SAND AND CLAY WITH SOME SHELL BEDS.
-
Fgg§§$?gs YSE?%OWN CLAYS ARE GENERALLY SANDY AND COMPRISE CONFINING
Ve BEDS OVER MOST OF THE AREA, THE BEDS OF SHELL AND
SAND ARE CONFINED AQUIFERS EXCEPT IN THE SOUTH-
WIECSTERN
MLOCENE WESTERN PART OF THE AREA.
SUNGO RIVER PUNGO RIVER PHOSPHATE AND QUARTZ SAND, SLIT, CLAY AND LIMESTONE
FORMATION UNIT PERMEABILITY OF THE UNIT IS LOW BECAUSE OF SILT AND
(MPR) CLAY CONTENT AND LAYERS OF DOLOMITIC LIMESTONE.
UNIT SERVES AS A CONFINING BED OVER MOST OF THE AREA
LAY SERVE AS AN AQUIFER IN SOME LOCALITIES.
TERTIARY
UPPER PERMEABLE AND PORUS SHELL LIMESTONE. AN EXCELLENT
_ | CcASTLE 2QUIFER AND THE MOST PRODUCTIVE UNIT OF THE CASTLE
o HAYNE HAYNE AQUIFER SYSTEM.
CASTLE o wart
EUCENE HAYNE ’ U ECHD
LIMESTONE £ Lower SHELL LIMESTONE INTERBEDDED WITH CALCAREOUS SANDS.
S 1 cAsTLE A MODERATELY PRODUCTIVE AQUIFER, BUT LESS
2| HAYNE PERMEABLE THAN THE UPPER CASTLE HAYNE UNIT.
W ONIT
> (L ECHD
E
Llj
E | BEAUFORT FINE GLAUCONITIC SAND, SILTY AND CLAYEY IN PART.
PALEOCENE BEAUFORT Bt UNIT INCLUDES SANDS OF THE UPPER PART OF THE PEEDEE
FORMATION (PB) FORMATION IN SOME LOCALITIES. THE PERMEABILITY
OF THE UNIT 1S RELATIVELY LOW AND THE UNIT IS
NOT A HIGHLY PRODUCTIVE AQUIFER.
PEEDEE
FORMATION
PEEDEE
BLACK CREEK U?égD)
FORMATION v
UPPER )
UNDIFFERENTIATED| INTERBEDDED CLAY, FINE SAND AND SILT THAT FORM
CRETACEOUS CRETACEOUS CRETACEQUS A CONFINING BED BENEATH THE CASTLE HAYNE AQUIFER
TUSCALOOSA UNTTS SYSTEM.
FORMATION
LOWER UNNAMED
CRETACEOUS FORMATION
BASEMENT

(FROM "Report on Hydrogeology and effects of pumping from Castle Hayne Aquifer System,

Beaufort County, North Carolina'')



but may be a subdivision of a stratigraphic unit, or may overlap age
boundaries in some cases. Cross sections of the hydrogeologic system
are shown in Figures 23 and 24. This report is primarily concerned with
the Castle Hayne aquifer system and overlying hydrogeologic units.

The Castle Hayne aquifer system is the principal artesian system in
the area and the most productive in the State. It extends beneath the
Coastal area from Brumswick County to the Albemarle Sound area, and ranges
in width from 10 to 60 miles (Figure 25). Areally, the aquifer may be
divided into four groundwater basins. The natural movement of water in the
aquifer, regionally, is generally from west to east. Within the basins the
natural movement is from the upland recharge areas toward the streams,
estuaries and sounds. Natural discharge areas include these waters and
adjacent land areas.

The Capacity Use Area includes most of the Pamlico River groundwater
basin and part of the Neuse River and Roanoke River groundwater basins.
Within this area the Castle Hayne aquifer system includes the Castle Hayne
limestone, the Beaufort formation and, in places, the upper part of the
Peedee formation as indicated in Figures 23 and 24 and Table 5. The
Castle Hayne aquifer system has been divided into three hydrogeologic units
based on hydrologic character and permeability: The Beaufort unit, the
lower Castle Hayne unit and the upper Castle Hayne unit (Table 5).

The top of the aquifer, as shown in Figure 26, ranges from abdut sea
level in the western part of the area, to about 600 feet below sea level
in the eastern part. The thickness ranges from about 160 feet in the
western part of the area to more than 700 feet in the eastern part. The

transmissivity of the aquifer ranges from about 50,000 gallons per day per
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foot in the western part to 250,000 or more in the eastern part. The

4

coefficient of storage is in the range of 10

The magnitude of the storage capacity of the Castle Hayne aquifer system
can be illustrated by comparison with the lakes of the State. The capacity
of Lake Mattamuskeet or Lake Phelps is about 6 percent of the capacity of the
aquifer that lies immediately beneath the lakes. Compared to the man-made
lakes, the estimated capacity of about 75 square miles of the aquifer is more
than the total capacity of Badin Lake, Kerr Reservoir, Kerr Scott Reservoir,
Mountain Island Lake, and Lake Norman, which is about 4,587,000 acre feet.

The Castle Hayne aquifer system is overlain by the Pungo River
hydrogeologic unit, which generally corresponds to the Pungo River stratigraphic
unit (Table 5). The Pungo River unit is overlain by the Yorktown unit.

In most of the area, these units serve as confining beds above the Castle Hayne
aquifer system, although the Yorktown does contain a sand aquifer that extends
over most of the area and a permeable limestone aquifer in the eastern part

of the region.

The Yorktown unit is overlain by the post-Miocene unit, which consists
principally of surficial sands and comprises the water table aquifer.

GENERAL HYDROLOGY

Precipitation in the area is the source of recharge to the Castle Hayne
and overlying aquifers. It is estimated that more than 20 percent of the
average annual precipitation of 50 inches enters the groundwater reservoir.

This represents 350 million gallons per square mile., The water table or non-
artesian aquifer serves as the reservoir that sustains stream flow and recharges
the artesian aquifers. Recharge to the artesian system occurs where hydraulic

head conditions permit; the rate being primarily dependent on head differences
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between the water table end the artesian system, vertical permeability
of confining beds

Figure 27 shows the piezometric surface of the upper unit of the
Castle Hayne aquifer in June 1965, prior to the beginning of very large
withdrawals from the aquifer. As may be noted, the contours show two
prominent ridges between the Roanoke, Pamlico and Neuse Rivers that
represent major recharge areas and form groundwater-basin divides.
Natural discharge was occurring in the areas of lower elevation with the
principal centers of discharge along the rivers and estauries. In much
of the lowlands the piezometric surface was above land surface and flowing

wells were common.

WATER QUALITY

The natural chemical quality of the water in the Castle Hayne aquifer
is generally good except where residual or "fossil" seawater has not been
completely flushed from the aquifer. Typically, the water is hard but
relatively low in other mineral content, although hydrogen sulfide occurs
in noticeable amounts throughout the eastern part of the Capacity Use Area.
The chloride content is generally low but increases in the direction of
natural water movement, and is high in the eastern part of the area where

part or all of the aquifer contains residual sea waters. (Figs. 37 and 38)

REVIEW OF EFFECTS OF LARGE WITHDRAWALS FROM THE CASTLE HAYNE AQuIFER, 1965-74
WITHDRAWAL RATES

In July 1965, the Texas Gulf Sulfur Company (now the Texasgulf Company)
began withdrawing water from the Castle Hayne aquifer at the rate of more

than 60 million gallons per day (MGD) at Lee Creek on the Pamlico River.
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This withdrawal was made to permit dry open-pit mining of the phosphate
sands that lie immediately above the aquifer in this area. Withdrawals
are shown graphically in Fig. 28,

During the initial stages of depressuring, withdrawals from the
depressuring wells averaged as high as 70 MGD. After stabilization of the
drawdown depression in the piezometric surface, daily withdrawals, averaged
monthly, generally ranged from 50 to 56 MGD, but during a few months, the
withdrawal rate was less than 50 MGD. The graph shows that an increase in
withdrawal rate began in the latter part of 1973. 1In February 1974, the
pumping rate had been increased to more than 60 MGD from the depressuring
wells, In addition, about 3.5 MGD was being withdrawn from the service
wells at the site.

EFFECTS ON HYDROLOGY

The most immediate and dramatic affect of the large withdrawals was the
extensive lowering of the piezometric surface and changes in the pattern of
groundwater flow, as illustrated in Figure 29. The piezometric surface was
lowered substantially for a distance of 40 miles from the center of pumping.
It was lowered more than 5 feet in an area of about 1,300 square miles, and
below sea level in an area of more than 800 square miles. Most of the drawdown
of the piezometric surface occurred within the first few months of pumping
and the configuration of the piezometric surface became relatively stable
after about 6 to 9 months; changing in response to changes in pumping rates.
After the initial stages of drawdown, when a considerable quantity of water
was being removed from storage, the rate of pumping needed to maintain the
drawdown configuration decreased.

The lowering of the piezometric surface resulted in immediate water—
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supply problems in an area of several hundred square miles. Most wells
in the area were equipped with "shallow-well" pumps or flowed under
natural artesian head, so that replacement or installation of pumps was
necessary to compensate for the lower water levels. The mining company
voluntarily bore most of the pump replacement or well construction costs
for about 800 wells.

Figure 30 shows the piezometric surface of the upper limestone member of
the Castle Hayne aquifer in July 1973. The configuration was about the
same as it was in 1970. The net drawdown in the aquifer from the beginning
of large withdrawals in 1965 is illustrated in Figure 31. The hydrographs
of the wells at research stations and other wells monitored (Figs. 11-20)
show that changes in water levels generally reflect the changes in pumping
rates.

Since 1972, a sufficient number of observation wells and piezometers
has been available to permit relatively detailed mapping of the piezometric
surface of the Castle Hayne aquifer in the immediate vicinity of the Lee
Creek phosphate mine. Maps prepared from measurements on several dates
are shown in Figs. 32-36.

Under the Water Use Permit issued to Texasgulf for depressuring the
aquifer, the piezometric surface may be lowered to 120 feet below sea level
or more in an area up to 400 acres. The areas where the piezometric
surface was below 120 feet, as measured from the piezometric maps, and the

pumping rate reported for the particular data are as follows:
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sultable for a particular purpose, should be used.

Withdrawals of groundwater from an aquifer system should be made at
sites that will provide the best management and use of the system. This
will take careful placement of well fields and proper spacing of wells, to
the extent practical, and establishment of optimum pumping rates and
pumping water levels,

WITHDRAWAL OF BRACKISH WATER FROM THE CASTLE HAYNE AQUIFER

Vast quantities of brackish water are availabie from the Castle
Hayne aquifer system in the Capacity Use Area which is suitable for
cooling and other uses in many types of industries with little or no
treatment., This is a valuable resource and its utilization should be
encouraged. The withdrawal of substantial quantities of brackish water
at selected sites also offers an effective means of controlling lateral
salt water encroachment into the fresh waters of the aquifer system. The
application of the water management technique is illustrated in Figure
60, which showsthe projected effects of withdrawal of brackish water
on the east side of the Pungo River in Hyde County at the rate of 15 MGD.
The changes in the piezometric surface show a reversal in the movement
of brackish from the existing conditions. Under the projected condition,
the quality of water would be improved by at least a partial replacement
of brackish water by lateral movement of fresh water through the aquifer
and increased recharge from the overlying fresh waters. The system should

be used in conjunction with a system of recharge wells for maximum effect~

iveness . Several possible or potential sites for saline water discharge

centers are shown in Fig. 59.
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CONTROL. AND MODIFICATION OF SURFACE DRAINAGE SYSTEMS

Extensive systems of ditches and canals have been constructed through-
out the Capacity Use Area and the entire Coastal Plain. New drainage
systems are being constructed or have been planned for most of the fresh-
water wetlands. In much of the Capacity Use Area, the drainage systems are
so extensive and interconnected that separate drainage basins are connected,
The purpose of these systems is to improve agricultural conditions by
removing flood waters as rapidly as possible and by lowering the water
table.

Although the installation of these syStems solves certain immediate
agricultural problems, it does not comprise water rescurce management
except in a negative sense. In most cases, the drainage systems reduce
the total quantity of fresh water available for use. Most, if qot all,
of the systems have been installed and are being installed without adequate
evaluation of their effects on existing hydrologic conditions and changes
in hydrologic conditions that are occurring or that may occur. Alternatives
to "open-end" drainage systems generally have not been considered.

Systems that are being installed or that were recently installed for
draining large wetland and other areas in the Capacity Use Area were
planned without recognition of the hydrologic changes caused by large
withdrawals from the Castle Hayne aquifer at Lee Creek, For example, the
hydrology has been altered in many areas to the extent that natural discharge
areas have become recharge areas. Recharge has begun since large withdrawals
started, or has greatly increased in more than 2,500square miles in which
the piezometric surface has been lowered significantly. Recharge at a

rate of 20,000 to 200,000 gallons per day per square mile has considerably
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reduced the quantity of water to be drained from the shallow aquifers.

The elevation of the surface water bodies and the water table are
the driving force of the groundwater hydraulic system. Therefore, the
lowering of the water table reduces the rate of recharge. For example,
the lowering of the water table two feet in an area where the water table
is normally four feet higher than the piezometric surface, will reduce
the recharge rate by 50 percent, It is obvious that reductions of this
magnitude can drastically influence the entire system.

Water resource management requires that any drainage plan be
designed with control structures that will maintain the water table at the
highest level possible to permit agricultural production. It also requires
that existing drainage systems be equipped with structures to accomplish
this purpose.

In some areas in the western part of the Capacity Use Area, where
the principal uppermost confining beds are relatively near the surface,
an alternative to surface drainage may be the deepening of channels to
breach the confining beds, allowing vertical drainage from the water table
into the artesian system., Pits or large diameter wells might be constructed
in lieu of canals in such areas. This would permit salvage of much of the
water that would be otherwise lost to the system or downgraded in quality.

In the eastern part of the Capacity Use Area, the water in the shallow
aquifer and in the surface drainage systems is a potential source of
water for extensive recharge of the Castle Hayne aquifer through a system
or recharge wells as discussed elsewhere in this report.

ARTIFICIAL RECHARGE SYSTEMS

The drawdown of the water levels in the Castle Hayne aquifer
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resulting from pumping at Lee Creek ranges from 5 to more than 100
feet in an area of more than 1,000 square miles (Fig. 31). In most of
this area, natural discharge from the aquifer by upward leakage through
the confining beds was occurring before pumping began at Lee Creek,
because the piezometric surface was at a higher elevation than the water
table or the surface waters. With the reversal in gradient (between the
piezometric surface and the water table) since large withdrawals began,
recharge is occurring at substantial rates because of the relatively
large difference in head. The rate of natural recharge per unit of area
is relatively low in much of the area because of the thickness and low
vertical permeability of the confining beds, but ranges from about
20,000 to 200,000 gallons per day per square mile.

The potential for artificial recharge in much of the Capacity Use
Area 1is enormous and the opportunity for positive water management is ideal.
There is a vast quantity of water in the shallow aquifer and in surface
sources that is now considered surplus, particularly in the wetland areas
that are being drained by artificial channels, and storage capacity of the
Castle Hayne aquifer is extremely large. Recharge well systems would
relieve surface drainage problems to a considerable extent, and would not
only preclude lateral salt-water encroachment into the acuifer, but would
allow replacement of saline water by fresh water in a natural reservoir with
a capacity of more than 20 billion gallons per square mile.

In much of the Capacity Use Area where the natural recharge rate is
low, conditions are highly favorable for artificial recharge through wells
or well systems. The availability of fresh water in the shallow water

table aquifer is about 500,000 gallons per day or more per square mile,
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and most of this water is presently considered surplus. The elevation
of the water table is five feet or more above the piezometric surface
of the Castle Hayne aquifer in much of the area, The limestone units

of the acuifer has a thickness of up to 500 feet or more with a
specific capacity of up to 90 gallons per minute or more per foot of
drawdown in a well 24 inches in diameter. Under these conditions, the
recharge rate through a Z4-inch diameter well could exceed 500,000
gallons per day by gravity flow and several million gallons per day

by pumping. The aguifer should readily accommodate all the excess fresh
water in the water table aquifer and the surface-water system.

Artificial recharge at a rate of 500,000 gallons per day is about
twice the natural recharge rate in the principal recharge areas of the
Castle Hayne aquifer, and tens of times greater than natural recharge
in most of the area overlain by thick confining beds. Therefore the
effects of extensive artificial recharge systems would be spectacular,
particularly in the eastern part.

In the areas where most or all of the Castle Hayne aquifer contains
brackish or salt water, artificial recharge systems consisting of wells
or a combination of recharge wells and salt-water discharge wells can
replace the brackish water. Eventually, the fresh water reservoir could
be expanded by tens or even hundreds or square miles,

CONSTRUCTION OF STORM BARRIERS IN THE PAMLICO AND NEUSE RIVER ESTUARIES

Studies have already been made by the U.S. Corps of Engineers to
determine the feasibility of constructing barrier dams in the estuaries
of the Pamlico and Neuse Rivers to reduce the tidal effects of hurricanes

and other storms. These structures would also serve as multi-purpose



facilities for water management in the area.

In addition to protection of the estuary areas from tidal flooding
and other damaging effects, the barriers would (1) prevent the movement
of salt water upstream along the floor of the estuary; (2) create a large
freshwater lake, thereby increasing the total availability of freshwater;
(3) remove a source of brackish-water recharge to the aquifer system; and
(4) provide a source of fresh-water recharge in the estuary. With con~
version of the estuary to a freshwater lake, deepening by dredging would
increase the recharge rate.

PREVENTION AND CONTROL OF GROUND WATER CONTAMINATION

Studies related to contamination of the groundwaters of the Capacity
Use Area other than from natural sources of saline water, have been very
limited to date and little information is available on the effects of mans
activities on the quality of the groundwaters., Other than salt water
encroachment, most problems of groundwater contamination are probably
restricted to the water table aquifer. However, the increase in recharge
from the water table aquifer to the artesian system has resulted in a
corresponding increase in potential for contamination of the waters in the
artesian system.

As a part of current studies, an inventory is being made of most
significant sources of potential groundwater pollution. The inventory
includes industrial chemical wastes and stockpiles:; sewage sludge and
liquid effluent disposal on land or lagoons; food processing wastes,
feedlots and other agricultural activities involving fertilizers,
herbicides and pesticides; and concentration of septic tanks. These

potential sources of pollution will be monitored to the extent possible
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to determine the possible effects and to permit prevention of ground-
water pollution. Monitor systems should be installed at any site that
may be a significant threat to the qualitv of the waters.,

The potential for contamination of the groundwaters continues to
increase . In order to provide protection of the groundwater quality,
standards of quality must be established and the groundwaters of the
State must be classified according to these standards.

A draft of proposed groundwater quality standards has been prepared
and is in review for revision and improvement. In effect, these proposed
standards would make placement of wastes or other contaminants on the land
dependent upon the suitability of hydrogeologic and related conditions at
a particular site;

FINANCING WATER RESOURCE MANAGEMENT

The establishment and operation of extensive water management systems
will require a large amount of funds. It appears logical that the necessary
management costs should be borne principally by the water users. In order
that this may be done equitably, taxation of water users on a graduated scale
would be necessary. In addition to providing funds for direct water
management purposes, such a tax would be a most effective means of achieving
economy in total water use and assuring water conservation.

Water is a valuable commodity, just as any other natural resource, and
must be recognized as such in terms of dollars and cents. It cannot continue
to be considered a "priceless" resource to be wasted or used without cost,
but it must be assigned a fair market value. At this time, a conservative
value for uncontaminated fresh water is in the range of 5 to 10 cents per

1,000 gallons at the source.
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At the rate of 5 cents per 1000 gallons, the value of a million gallons
would be $50.

As there are specific limitations to natural recharge, storage and
recovery of groundwater in the Coastal Plain aquifers, limits must be
placed on future withdrawals of fresh water at any particular place,
based in part on purpose of withdrawal and use. As previously mentioned,
the effects of current withdrawals indicate that, as a general rule, with-
drawals by individual users should be limited to 10 million gallons per day
or less, depending on conditions at the partiuclar location. In most parts
of the Coastal Plain, the limit should be less than 5 million gallons per
day.

As a starting point for establishing a graduated water use tax, it
would be logical to tax withdrawals of more than a few million gallons per
day at a rate equal to the assigned value of the water. A tax rate
schedule, based on a water value of 5 cents per thousand gallons and
taxation of withdrawals exceeding 10 million gallons per day at full value,
is given below.

Water Use Tax Schedule

Gallons Per Day Tax Rate Daily Tax Range
(Thousands) (per 1000 gallons)

1000~2000 $.005 8 .005 - 5
2000-3000 .01 5 - 15
3000~4000 . 015 15 - 30
4000-5000 .02 30 -~ 50
5000-6000 . 025 50 - 75
6000-7000 .03 75 - 105
7000-8000 . 035 105 - 140
8000-9000 .04 140 - 180
9000~10,000 . 045 180 - 225
More than 10,000 .05 225 -



CONTINUING INVESTIGATIONS

A vast amount of information on the ground water resource of the
Capacity Use Area has been and is being obtained through investigations
and monitoring activities since 1963, The great majority of the information,
however, covers a relatively small part of the Capacity Use Area, principally
in Beaufort County. Knowledge of the hydrogeologic and water quality
characteristics of the Castle Hayne aquifer is still very limited in most
of the area. Information on the overlying hydrogeologic units is much
more limited.

The availability of information for evaluating the hydrogeologic
systems and the development and refinement of more specific water management
plans depends primarily on the installation of the proposed research
stations. In addition to these stations, a much more expansive program
of installing test and monitor wells is needed to obtain sufficient
information to evaluate the hydrogeologic, hydraulic and water quality
characteristics of the Pungo River, Yorktown and water table units and to
monitor hydrologic changes.

In addition to hydrogeologic exploration, testing, mapping,monitor-
ing and evaluation studies, investigative activities should include
demonstration and experimental water-management svstems. These should
include recharge systems applicable to conditions at various selected
sites throughout the Capacity Use Area. Also, at least one or more
salt-water discharge centers should be installed, possibly in conjunction
with a recharge well system.

With additional data from the investigational and monitoring program,

it will be possible to expand and refine the existing digital computer
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model for use in refinement of water management plans for the Capacity
Use Area. Simulation of salt water encroachment and other aspects of

water quality may be possible when adequate data becomes available.

SuMmARY AND CONCLUSIONS

A Capacity Use Area, comprising Beaufort, Pamlico and Washington
counties and part of Carteret, Craven, Hyde, Martin, and Tyrrell
counties, was established by the North Carolina Board of Water and Air
Resources in 1967 to permit management of the water resources and
particularly the Castle Hayne aquifer. The need for management was
emphasized by the effects of the withdrawal of 60 MGD of water from the
Castle Hayne aquifer at Lee Creek to accommodate phosphate mining which was
begun in 1965. These effects include extensive lowering of the piezometric
surface and creating conditions favorable for encroachment of saline water
into the fresh groundwaters.

A substantial program of monitoring water use, water levels and water
quality is conducted in the Capacity Use Area by the State in conjunction
with the Texasgulf Company, the North Carolina Phosphate Corporation, the
U.S. Geological Survey and others. The data from the monitor program do
not show any extensive regional changes in water use, water levels or
water quality for the Castle Hayne aquifer since 1970. Some changes in
water levels and water quality have occurred in the vicinity of the Lee
Creek mine as a result of changing patterns of mining and withdrawals.

A great quantity of information on conditions is available for part
of the Capacity Use Area,principally in Beaufort County, however, know-
ledge is still very limited in a large part of the area. The availability

of data for evaluating the hydrogeologic system depends primarily on the
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installation of planned research stations and an expansive network of test
and monitor wells constructed in the units overlying the Castle Hayne
aquifer.

Although the Capacity Use Area was established and regulations
applicable to water use and development became effective in 1967, no
effective water management measures have been implemented. The Capacity
Use Area and adjacent areas do offerwan ideal opportunity for extensive,
effective and positive water resource management, and such measures should

be applied as soon as possible and practical. Management aspects to be

considered should include the following:
* A critical review of all Water Use Permits to determine more precisely
theactual quantity and quality requirements for each separate use.

Withdrawals of surface or groundwater from the source of lowest
quality available that is adequate and suitable for the particular
purpose,

Recycling and reuse of waters to the extent technically feasible when
quantities used exceed 100,000 gallons per day.

Improvement of water conservation in open pit mining and quarrying by
establishing drawdown and withdrawal limits based on technical
feasibility.

Installation of control structures in existing artificial surface

drainage systems to provide optimum management of the water and land
resources,

Prohibition of construction of surface drainage systems that do not pro-
vide for optimum management of the water resources or that may deplete
or have other detrimental effects on the water resources.

Establishment of groundwater quality standards for the State including
the Capacity Use Area.

Classification of the groundwaters of the Capacity Use Area in accord-
ance with the established quality standards to permit protection from
polliution.
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Recruitment of suitable industries that can use large quantities
of saline or brackish water for location in Hyde, Pamlico, Tyrrell,
Washington, and other counties,

The installation of demonstration facilities for withdrawal of
brackish or saline water from the Castle Hayne aquifer at selected
locations in Pamlico, Hyde, Tyrrell and Washington counties.

Installation of experimental and demonstration facilities for
artificial recharge at selected sites in Beaufort, Hyde, Pamlico,
Tyrrell and Washington counties as a basis for development of an

areal recharge system and conjunctive saline-water discharge
system,

Construction of hurricane and salt-water barriers in the estuaries
of the Neuse and Pamlico Rivers.

Obtaining enabling legislation to permit the levy of a graduated
water—use tax in Capacity Use Areas for financing water management
activities and facilities.

Limitation of groundwater use by individual users in a Capacity

Use Area to 10 MGD or less, except for municipal or other public
supply requirements for domestic use.
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APPENDIX I

RESOLUTION OF THE BOARD OF WATER AND AIR RESOURCES
DECLARING A CAPACITY USE AREA IN CERTAIN PORTIONS
OF EASTERN NORTH CAROLINA

WHEREAS, by resolution of the North Carolina Board of
Water and Air Resources dated August 28, 1968, the said
Board proposed to declare "a capacity use area" within the
meaning and under the provisions of the North Carolina Water
Use Act of 1967, as codified in Article 21, Chapter 143 of
the North Carolina General Statutes, said area delineated
to include all of Beaufort, Pamlico and Washington Counties,
and portions of Carteret, Craven, Hyde, Martin and Tyrrell
Counties; and

WHEREAS, the North Carolina Board of Water and Air
Resources caused a public hearing to be conducted on October
25, 1968, within the relative area, to wit: Washington,

North Carolina, in accordance with the procedural and other
statutory requirements of the said Water Use Act of 1967; and

WHEREAS, the Board has reviewed all statements, written
and oral, made at the public hearing and all other statements,
briefs, and other instruments submitted for inclusion into
the record of the public hearing, and has carefully considered
all other evidence, arguments, reports, and other competent
data and information as contemplated by law, with respect to
the said Board's proposal to declare '"a capacity use area";
and

WHEREAS, the Board has reviewed the pertinent, competent,
material, and relevant data, testimony and other evidence on
ground water uses and related hydrologic conditions, includ-
ing the "Report of an Investigation of Water Use in the
Beaufort County Area of Eastern North Carolina" dated August
1968, and prepared for distribution by the State of North
Carolina Department of Water and Air Resources, and the
"Proceedings of Public Hearing Concerning the Declaration of
a 'Capacity Use Area' in the Beaufort County Area of Eastern
North Carolina" dated October 25, 1968, and published by the
North Carolina Board of Water and Air Hesources:; the said
documents being herein incorporated by reference; and

WHEREAS, the North Carolina Board of Water and Air
Resources, within its statutory authority, hereby finds
that a capacity use area shall be declared within the area
hereafter more specifically described for the reason that the
aggregate uses of ground water or surface water, or both, in
or affecting said area have developed or threaten to develop
to a degree which requires coordination and regulation, or
exceed or threaten to exceed, or otherwise threaten or impair,

the renewal or replenishment of such waters or any part of
them;
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NOW, THEREFORE, BE IT RESOLVED BY THE NORTH CAROLINA
BOARD OF WATER AND AIR RESOURCES that:

(1) The North Carolina Board of Water and Air Resources
hereby finds that the following described geographical area
be and is hereby declared "a capacity use area'" within the
meaning and under the provisions of the North Carolina Water
Use Act of 1967, and codified as Part II, Article 21, Chapter
143 of the North Carolina General Statutes, and as referred
to in the preamble hereof, the said capacity use area being
described as follows:

"That area bounded by a line beginning at
the intersection of Highway US 17 and Roanoke River,
at Williamston, and running south along Highway US 17
to the Martin-Beaufort County line; thence northwest
along the Martin-Beaufort County line to the Pitt
County line; thence generally south along the Pitt-—
Beaufort County line to the Craven County line; thence
southwest along the Pitt-Craven County line to the
Neuse River; thence southeast along the Neuse River
to New Bern; thence south along Highway US 70 to
Morehead City and on to Atlantic; thence north
along the eastern edge of Cedar Island, across
Pamlico Sound, along the eastern edge of Great Island,
to the intersection of Highways US 264 and NC 94
near the south shore of Lake Mattamuskeet; thence
north along Highway NC 94 to Columbia; thence west
along the south shore of Albemarle Sound to the
mouth of Roanoke River; thence generally southwest
along the south shore of Albemarle Sound to the
mouth of Roanoke River; thence generally southwest
along Roanoke River to Highway US 17 at Williamston,
the beginning."

(2) The North Carolina Board of Water and Air Resources
hereby instructs the Director of the Department of Water and
Air Resources to prepare proposed water use regulations to be
applied in the area hereinabove described; such regulations
shall be consistent with the provisions of the Water Use Act
of 1967 and commensurate with the degree of control necessary
as contemplated by law.

(3) The Board hereby designates: six months from the date of
this resolution as the period after which no person shall
withdraw, obtain, or utilize surface waters or ground waters
or both, as the case may be, in excess of 100,000 gallons per
day for any purpose unless such person shall first obtain a
permit therefor from the Board, as required by Section 5 (a)
of the said Water Use Act of 1967,

127



(4) This resolution declaring and delineating a capacity
use area in accordance with the statutory procedures of
Part II, Article 21, Chapter 143 of the North Carolina General
Statutes, shall be mailed to all persons required by law to
receive same, and to all other persons submitting a written
request to the North Carolina Department of Water and Air
Resources.

This the 18% day of December, 1968.
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APPENDIX II

RESOLUTION OF THE NORTH CAROLINA BOARD OF WATER AND ATR RESOURCES
ADOPTING REGULATIONS TO BE APPLIED IN A CAPACITY USE AREA THAT INCLUDES
ALL OF BEAUFORT, PAMLICO, AND WASHINGTON COUNTIES, AND PORTIONS OF
CARTERET, CRAVEN, HYDE, MARTIN, AND TYRRELL COUNTIES.

WHEREAS, pursuant to the authority of Section 143-215.13 of the North
Carolina General Statutes, the North Carolina Board of Water and Air Resources
(hereinafter referred to as "Board") declared, on December 18, 1968, the
following described territory "a capacity use area" within the meaning of said
statutory section:

"That area bounded by a line beginning at the intersection of
Highway US 17 and Roanoke River, at Williamston, and running south along
Highway US 17 to Martin-Beaufort counties line; thence northwest along
the Martin-Beaufort Counties line to the Pitt County line; thence
generally south along the Pitt—-Beaufort Counties line to the Craven
County line; thence southwest along the Pitt-Craven counties line
to the Neuse River; thence southeast along the Neuse River to New
Bern; thence south along Highway US 70 to Morehead City and on to
Atlantic: thence north along the eastern edge of /Cedar Island, across
Pamlico Sound, along the eastern edge of Great Island, to the
intersection of Highways US 264 and NC 94 near the south shore of
lake Mattamuskeet; thence north along Highway NC 94 to Columbia;
thence west along the south shore of Albemarle Sound to the mouth of
Roanoke River; thence generally southwest along Roanoke River to
Highway US 17 at Williamston, the beginning'"; and

WHEREAS, the following declaration of the above~described capacity use
area by the Board, the Boérd prepared proposed regulations to be applied in
said area, and on May 2, 1969, held a public hearing on said proposed regulations,
upon notice and in accordance with the requirements of subdivisions (4) through
(6) of Section 143-215.13(c) of the North Carclina General Statutes; and

WHEREAS, upon completion of said hearing the Board considered the submitted
evidence and arguments with respect to the proposed regulations; and

WHEREAS, the Board in preparing to adopt the proposed regulations, also
considered the following:

(1) The number of persons using an aquifer or stream and the object,
extent and necessity of their respective withdrawals or uses;

(2) The nature and size of the stream or aquifer;
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(3) The physical and chemical nature of any impairment of the aquifer
or stream, adversely affecting its availability or fitness for
other water uses (including public use):

(4) The probable severity and duration of such impairment under
foreseeable conditions;

(5) The injury to public health, safety or welfare which would result
if such impairment were not prevented or abated;

(6) The kinds of businesses or activities to which the various uses
are related;

(7) The importance and necessity of the water uses of the area and the
extent of any injury or detriment caused or expected to be caused to

other water uses (including public use); and

(8) Diversion from or reduction of flows in other water courses or
aquifers; and

(9) Other relevant factors; and

WHERFAS, the Board has reviewed all statements, written and oral, made at
the public hearing and all other statements, briefs, and other instruments duly
submitted to inclusion in the record of the public hearing, and has carefully
considered all other evidence, arguments, reports and competent data as con-
templated by law with respect to the proposed regulations;

NOW THEREFORE, BE IT- RESOLVED BY THE NORTH CAROLINA EOARD OF WATER
AND AIR RESOQURCES:

(1) That the following "REGULATIONS APPLICABLE IN A DESIGNATED CAPACITY
USE AREA THAT INCLUDES BEAUFORT, PAMLICO, AND WASHINGTON COUNTIES AND PARTS OF
CARTERET, CRAVEN, HYDE, MARTIN, AND TYRRELL COUNTIES," attached hereto, marked
Exhibit 1, and hereby incorporated by reference, are hereby adopted by the
North Carolina Board of Water and Air Resources and are declared by the Board
to be in full force and effect:

(2) That this resolution and attached regulations shall be published as
a part of the Official Regulations of the North Carolina Board of Water and Air
Resources, and duly certified copy of this resolution and attached regulations

shall immediately be filed with the Secretary of State;
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(3) That copies of this resolution and attached regulations shall be
mailed forthwith to all persons on the official mailing list of the Board as

of this data and to all other persons submitting a written request for same

to the North Carolina Department of Water and Air Resources.

Adopted by the Board this 12th day of June, 1969, at its meeting duly

called and held at the Dare County Courtroom in Manteo, North Carolina.
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STATE OF NORTH CAROLINA
BOARD OF WATER AND AIR RESOURCES
RALEIGH, NORTH CAROIINA

REGULATIONS APPLICABLE IN A DESIGNATED CAPACITY USE AREA
THAT INCLUDES BEAUFORT, PAMLICO AND WASHINGTON COUNTIES AND
PARTS OF CARTERET, CRAVEN, HYDE, MARTIN AND TYRRELL COUNTIES

I. General Provisions

A, Authority

The Board of Water and Air Resources is required, under the provisions of
Part 2, Article 21, Chapter 143, General Statutes of North Carolina
(Short Title: Water Use Act of 1967), to adopt appropriate regulations
concerning the use of water to be applied in any area that the Board

has declared and delineated as a "Capacity Use Area'.

B. Declaration and Delineation of Capacity Use Area

The North Carolina Board of Water and Air Resources, on the 18th day of
December 1968, delcared and delineated the following described geographical
area a capacity usearea:

"That area bounded by a line beginning at theintersection of
Highway US 17 and Roanoke River, at Williamston, and running south along
Highway US 17 to the Martin-Beaufort Counties line; thence northwest along
the Martin-Beaufort Counties line to the Pitt-Beaufort Counties line to
the Craven County line; thence southwest along the Pitt-Craven Counties
line to the Neuse River; thence southeast along the Neuse River to New
Bern; thence south along Highway US 70 to Morehead City and on to Atlantic;
therice north along the eastern edge of Cedar Island, across Pamlico
Sound, along the eastern edge of Great Island, to the intersection of
Highways US 264 and NC 94 near the south shore of Lake lMattamuskeet;
thence north along Highway NC 94 to Columbia; thence west along the
south shore of Albemarle Sound to the mouth of Roanoke River; thence
generally southwest along Roanoke River to Highway US 17 at Williamston,

the beginning."
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C. Purpose
These regulations are intended to provide for the management of
water withdrawal and uses in the above-designated Capacity Use Area
as needed to conserve water resources in the area, and to maintain
conditions that are conducive to the orderly development and beneficial
use of these resources,

D. Scope
These regulations establish general and specific requirements that are
applicable to all persons who withdraw, obtain or utilize water within
the above-designated Capacity Use Area. Special requirements applicable
to individual users will normally be included in appropriate Water
Use Permits.

E. Rules and Procedures

The Board may establish such rules and procedures as it deems necessary
to implement these regulations and the Water Use Act of 1967.

F. Water Management Measures

The Board, in addition to regulatory measures, may promote or sponsor
any other reasonable water-management measures that may be necessary,
practical, and desirable in the public interest to protect or improve
the quantity and quality of the water resources.

II. Requirements Applicable to Persons Withdrawing 100,000 Gallons Per Day
or less

A, Permits Required

1. Water Use Permit

None required

2, Well Construction Permit

{a) A Well Construction Permit shall be obtained prior to construction
of all wells except those constructed for individual domestic water

supplies. (b) Application for a WELl Construction Permit shall be made

133



on Form GW22, "Application for Permit to Comstruct a Well’, which
can be obtained from the Department. The application shall state the
purpose of the well, and shall include (1) the proposed location,
(2) construction specifications, (3) the estimated withdrawal rate,
(4) the location and ownership of all water-supply wells within
a radius of 1,000 feet, and (5) such other information as the Board
may reasonably deem necessary.

B. Withdrawal and Water—Level Controls Required

Hone

C. Reports Required

1. Well Record of Well Completion or Abandonment Report

Any person completing or abandoning any well shall furnish the Board,

on Form GW-~1, a certified record of the construction or abandonment

of such well within a period of 30 days after completion of construction
or abandonment, as required in the provisions of Article 7, Chapter 87
and Article 38, Chapter 143, General Statutes of North Carolina. ‘
The required completion report shall include the location, size, depth,
casing record, method of finishing, formation log, static water

level, yield data and records of any surveys, geophysical logs, tests,
or water analyses. Samples of formation cuttings from all wells shall
be furnished to the Board except when the Board specifies that such
samples are not required. The required abandonment report shall include

the location and method of sealing and plugging.

III. Requirements Applicable to Persons Withdrawing More than 100,000 Gallons
Per Day but Less than 1 Million Gallons Per Day

A. Permits Required

1. Water Use Permit

(a) WNo person shall, after June 18, 1969 (as designated by the Board),

withdraw, obtain or utilize surface waters or groundwaters, or both,
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in excess of 100,000 gallons per day for any purpose unless such
person shall first apply for a Water Use Permit therefor from
the Board.
(b) Application for such Water Use Permit shall be submitted on a form
approved by the Board. An approved form, entitled "Application for
Water Use Permit in a Capacity Use Area’™, can be obtained from the
Department of Water and Air Resources, P.0. Box 9392, Raleigh, N.C. 27603.
The application shall describe the specific purpose or purposes for
which the water will be withdrawn or used, and shall justify the
quantity needed for each purpose. Each appiication submitted to the
Department will be considered and acted upon as socon as practicable.
Pending the Board's issuance or denial of a permit, the applicant may
continue the same withdrawal or use which existed prior to the date of
declaration of the capacity use area.
(c) Water Use Permits shall be issued for a period to be determined
by the Board but not to exceed the longest of the following:

(1) 10 years, or

(2) the duration of the existence of the capacity use area, or

(3) the period found by the Board to be necessary for reasonable

amortization of the applicant's water withdrawal and water
using facilities.

(d) Each Water Use Permit shall be subject to review, modification or
renewal by the Board as set forth in Section 143-215.15(c) of the
General Statutes of North Carolina (Water Use Act of 1967). Holders of
Water Use Permits will be expected to notify the Board of any major
changes in usage. Review of Water Use Permits may require the
justification of continuing needs and the documentation of all water

conservation measures.
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(e) Water Use Permits shall not be transferred except with

approval of the Board.

(f) Water withdrawn under any Water Use Permit shall be used only for
the purpose set forth in the Permit.

Well Construction Permit

(a) A Well Comstruction Permit shall be obtained prior to construction
of each well.

(b) Application for a Well Construction Permit shall be made on Form
ci722, "application for Permit to Comstruct a Well", which can be ob-
tained from the Department. The application shall state the purpose of
the well, and shall include (1) the proposed location, (2) construction
specifications, (3) the estimated wthdrawal rate, (4) the location and
owvnership of all water-supply wells within a radius of 1,500 feet,

and (5) such other information as the Board may reasonably deem

necessary.

B. Withdrawal and Water—Level Controls Required

1.

Total Quantity

The Water Use Permit issued by the Board shall establish the maximum
total quantity that may be withdrawn daily, and may specify the timing
of withdrawals.

Maximum Withdrawal Rates

Maximum rates of withdrawal of water from individual wells or surface-
water intakes may be set fcrth in the Water Use Permit issued by the
Board, when the Board determines that such control is required to
conserve water or protect the water quality.

Maximum Drawdown Levels

The Water Use Permit may specify the lowest water level that may be

produced in any well or wells.
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4, Additional Provisions

The Water Use Permit shall be issued subject to such other provisions
as the Board deems necessary to conserve or protect the water resources
of the Capacity Use Area. The Permit may:

(a) Require that the applicant cooperate with the Department of Water
and Air Resources, and with other users of water in the affected area,
in determining and implementing reasonable and practical methods and
processes to conserve and protect the water resources while avoiding

or minimizing effects on the quantity and quality of water available to
persons whose water supply has been materially reduced or impaired as a
result of withdrawals made pursuant to Water Use Permits.

(b) Require that any portion of the water withdrawn be returned to the
source or to any other stream or aquifer as approved by the Board.

(¢) Require the holder of a Water Use Permit to obtain the Board's
approval of the locations and distribution of iIndividual surface-water
intakes and wells, and of the depths, zones, aquifers or parts of
aquifers from which withdrawals mavy be made.

(d) Require that each well or surface-water intake be equipped with an
approved metering device that will provide a continuous record of with-
drawals within an accuracy of plus or minus five percent.

(e) Require that observation stations or wells be installed and
maintained for monitoring water levels and water quality.

Reports Required

Each person who withdraws, obtains or utilizes more than 100,000 gallons of
water per day but less than 1 million gallons per day shall furnish reports to
the Board on (1) well constrcution or abandonment, (2) withdrawals and use,
and (3) water levels. Except when otherwise specified by the Board, these

reports shall be as follows:
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1. Well Record or Well Completion or Abandomment Report

Any person completing or abandoning any well shall furnish the
Board, on Form GW-1, a certified record of the comstruction or
abandomment of such well within a period of 30 days after completion
of conmstruction or bandomment, as required in the provisions of
Article 7, Chapter 87 and Article 38, Chapter 143, General Statutes
of North Carolina. The required completion repott shall include the
location, size, depth, casing record, method of finishing, formation
log, static water level, samples of cuttings and records of any
surveys, geophysical logs, tests or water analyses, and a description
of the proposed device for.metering withdrawals. The required
abandonment report shall include the location and method of sealing
or plugging.

2. Reports of Total Withdrmwals and Use

Reports of total daily withdrawals for each calendar month, divided
into quantities withdrawn or used for specific purposes, shall be
furnished to the Board not later than 15 days after the end of each
month. Categories of withdrawal or use shall be reported as follows:

Public Supply Systems
Total withdrawals

Self~Supplied Industries

(a) Processing
(b) Cooling

(¢) Other

Agriculture
(a) Irrigation

(b) Other

3. Reports and Records of Withdrawals from Each Source

Monthly reports of daily withdrawals from each well or surface-water
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intake shall be furnished to the Board not later than 15 days after
the end of each calendar month. Withdrawals shall be measured by a
method acceptable to the Board.

Reports of Water Levels

Monthly reports of water levels shall be furnished to the Board not
later than 15 days after the end of each calendar month, to include the
following: (a) the pumping water level for each supply well as
measured with a steel or electric tape from a fixed reference point on
Friday of each week. The measurements shall be within accuracy limits
of plus or minus one percent, (b) The level of each surface water used
as a source of supply, as measured from a fixed reference point on

Friday of each week.

IV. Requirements Applicable to Persons Withdrawing 1 Million Gallons Per Day

or_More

A,

Permits Required

1. Water Use Permit

(a) No person shall, after June 18, 1969 (as designated by the Board),
withdraw, obtain or utilize surface waters or ground waters, or both,
in excess of 1 million gallomns per day for any purpose unless such
person shall first apply for a Water Use Permit therefor from the
Board.
(b) Application for such Permit shall be submitted on a form approved

by the Baord. An approved form, entitled "Application for Water Use

Permit in a Capacity Use Area'" can be obtained from the Department of

Water and Air Resources, P.0. Box 9392, Raleigh, N.C. 27603. The
Application shall describe the specific purpose of purposes for which
the water will be withdrawn or used, and shall justify the quantity

needed for each purpose. Each application submitted to the Department
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will be considered and acted upon as soon as practicable., Pending
the Board's issuance or denial of a permit, the applicant may continue
the same withdrawal or use which existed prior to the date of declaration
of the capacity use area.

(c) Water Use Permits shall be issued for a period to be determined
by the Board but not to exceed the longest of the following:

(1) 19 years, or

(2) the duration of the existence of the capacity use area, or

(3) the period found by the Board to be necessary for reasonable

amortization of the applicant's water withdrawal and water using
facilities.

(d) Each Water Use Permit shall be subject to review, modification or
renewal by the Board as set forth in Section 143-215.15(c) of the
General Statutes of North Carolina (Water Use Act of 1967). Holders of
Water Use Permits will be expected to notify the Board of any major changes
in usage. Review of Water Use Permits may require the justification of
continuing needs and the documentation of all water conservation measures.
(e) Water Use Permits shall not be transferred except with the approval
of the Board.
(f) Water withdrawn under any Water Use Permit shall be used only for the
purpose(s) set forth in the Permit.

Well Construction Permit

(a) A Well Construction Permit shall be obtained prior to comstruction of
each well.

(b) Application for a Well Comstruction Permit shall be made on Form
GW22, "Applicatioﬁ for Permit to Construct a Well", which can be obtained
from the Department. The application shall state the purpose of the well,

and shall include (1) the proposed location, (2) construction specifications,
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(3) the estimated pumping rate, (4) the location and ownership of
all water—-supply wells within a radius of 2,500 feet, and (5) such other

information as the Board may reasonably deem necessary.

B. Withdrawal and Water—Level Controls Required

l‘

Total Quantity

The Water Use Permit issued by the Board shall establish the maximum
total quantity that may be withdrawn daily, and may specify the timing
of withdrawals.

Maximum Withdrawal Rates

Maximum rates of withdrawal of water from individual wells or surface-
water intakes may be set forth in the Water Use Permit issued by the
Board, when the Board determines that such control is required to
conserve water and protect the water quality.

Maximum Drawdown Levels

The Water Use Permit may specify the lowest water level that may be
produced in any well or wells.

Additional Provisions

The Water Use Permit shall be issued subject to such other provisions as
the Board deems necessary to conserve or protect the water resources of
the Capacity Use Area. The Permit may:

(a) Require that the applicant cooperate with the Department of Water
and Air Resources, and with other users of water in the affected area,

in determining and implementing reasonable and practical methods and
processes to conserve and protect the water resources while avoiding or
minimizing adverse effects on the quantity and quality of water available
to perscns whose water supply has been materially reduced or impaired as

a result of withdrawals made pursuant to Water Use Permits.
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one percent.

(b) The level of each surface water used as a source of supply as
measured from a fixed reference point on Friday of each week .

(¢) The water level in observation wells other than supply wells as
measured from a fixed reference point at intervals satisfactory to the
Board.

Other Reports

The Board may require reports of other data pertinent and necessary to

the evaluation of the effects of withdrawals.

Regulation of Other Activities that May Affect the Quantity or Quality of

Water in the Capacity Use Area Involving Water Use, Development or Diversion

A.

Activities Requiring Prior Approval by the Board

No construction or installation of works of improvement which may significantly
affect the quantity or quality of the water resources shall be undertaken
without prior approval from the Board. These include, but are not

necessarily limited to, the following:

1. Surface Drainage Projects

(a) Any project involving the drainage or diversion of ponded or

standing water, except water temporarily impounded as the result of
flooding, from an area in excess of five acres.

(b) Application for approval of any such project shall include (1) a
description of the area, (2) purpose of the project and method of drainage,
and, (3) a general evaluation of the probable effects of the project on
the water resources.

2. Subsurface Drainage Projects

(a) Any project involving whe withdrawal or diversion of groumni water,
except for the purpose of water supply or agricultural use, that will

probably result i lowerering existing ground-water levels or artesian
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head more than three feet for a period of one vear in any area of more

than five acres.

(b) Application for approval of any such project shall include a description
of the area, purpose of the project and method of drainage, and a general
evaluation of theprobable effects of the project on the water resources.

3. Well Mining Projects

(a) Any broject involving the removal or extraction of minerals through
wells.

(b) Application for approval of any such project shall include (1) a
description of the location and extent of the area, (2) methods, procedures
and processes of removal or extraction, (3) well-plugging and abandonment
procedures, and (4) an evlauation of the effects on the water resources.

4. Excavation Projects

(a) Any project involving the excavation of any land that lies under water.
(b) Any project involving the excavatjon of any single area in excess of
five acres to any depth below the highest natural level of ground water,

(c) Application for approval of any such projects shall include a
description of the location and the extent of the area, purpose, depth,

and excavation methods.

VI. Nonconsumptive Use Permits

When sufficient evidence is provided to the Board by an applicant for a water use
permit that the water withdrawn or used from a stream or the ground is not consump-
tively used, a permit therefor shall be issued by the Board without a hearing and
without the conditions provided for in G.S. 143-215.15(c) to implement the
provision of G.S. 143-215.14.

VII.Confidential Information Concerning Formation Cuttings and Methods, Procedures or
Processes

At the specific request of any person who is required, pursuant to these regulations,

to furnish samples of formation cuttings, or who is required to divulge any methods,
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procedures or processes, the Board and the Department shall treat as confidential
the information furnished by that person to the Board or the Department
concerning such samples of cuttings, methods, procedures or processes.
VIII.Severability
If any provision of these regulations, or the application thereof to any person
or circumstances, is held invalid, such invalidity shall not affect other
provisions or applications of the regulations which can be given effect without
the invalid provision or application, and to this end the provisions of these

regulations are declared to be severable.

Adopted by the Board of Water and Air Resources June 12, 1969.
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