Well No. | Yr. drilled |Total depih {Diameter | Type of finish | Screened Elevation Water level
M) (in). intervals () | (msl) below surf)
M-142 1942 |\ 69 8 Open hole - 17% 35 p
) /
M
M-161 1683 25Q - Gravel pack/ - 20* 174
\ / 18.2
M-168 | 1953 151 N 8 Screén 4661 19% 114
- \ 4 76-86
N y 137-142
M-197 | 1971 200 8. |/ Screen 5464 .| 206 141
4 76-92 91
7\ 124-129
7 N 136-145 -
M-243 - — 95 /8 Grgvel pack 60-65 22.5 -
. ¥ N 75-90 ,
M-267 | 1981 150 /| 8 | Gravehpack |  50-70 17% 13.6
/ - N 125-145 " 61D
M-628 | 1942 g | 8 Opcn hols | 43-67 15* 115
“I(Open hole) 7.4
M-629 | 1975 |/ 70 - N 16% 11.4
4 ‘ N 33P
M630 |- - /] 30 = - AW 17% 12.2
" , N 7P
MCAS-106] 1954 T [gi - - - 17% 156 Junk gz,
76D «
MCAS-131] - 200 ¥ |g” - = - 17% 150 | vk frge e
- 17.3 a4
MCAS-203] - 1737’153'! - - = 17* T TT144 ke /220560
| ‘ - 33P
CMCASHAIAl  — [R3- g7 - - 22% 203wk /nogp:
* 240
‘\\/ICAS—MS( R 17 S P — = 25 [ TP |usk/iasger
MCASS0l = | 17 57 | = = g BEP Junic/ iz
| MCAS3008 - 196/ |57 = = = 20% B6P  Jurd/ 11z
L - 66 P '
NC-52 ) 1541 70 ~ | Openhole 25-66 17% Th4
7N - 41
RR45 | )'1942 130~ | 8 | Gravelhole | 75-80 56~ T 496
L 90-95 53.2
' 17 105-115 N
N | 125-130 : B
RR-47 A 1943 8 | "8 | Gravelpack| 71-81 50« 1757 P
" - o =]
. R oW .
M. 90 igd . 7 ) e e s ] "“"‘."/Z%T‘”
79 | 120 g , 000000 2022931/czﬁlfn=‘

* elevation estimated from USGS fopographic map
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ing.—%

274 g /1250

Well No. | Yr. drilled {Toral depth |Diameter | Type of finish Screened Elevation Water ievel
f (i) (in) | intervals (ft) (msl) (ft below surf)
RR-97 X 1977 200 8 - 45-60 56% 51P
T B 80-100 51P
RROTAN -~ - 437 8 - 365-395 56% 36.5
) 415-425 ‘
RR-22977| 1983 253 10 | Gravel pack | 150-210 31* 21.1
~ 223-233 22.9
! - 247-252 .
TC-1001| [1941 67 18 Open hole - - 19.5 6.1
' 3.9
TC-104 [\ 1941 182 10 Open hole 107-182 18.4 14.4
(Open hole) ' _
TC-190 || 1978 180 - Screen 130-140 28% 42P
, 150-180 28D
TC-191 \1977 180 -~ Screen 130-140 27* 26.5
1 150-180 527
TC-201 1941 68 8 Gravel pack 46-66 33% 20.5
\ ' - 11.3
TC-202]| 1942 80 8 Screen 35-40 20.9 5.0
] 45-50
55-60
65-70
o 75-80
TC-325 1980 - - - - 21% 49.0
TC-502v] 1941 184 [ 10 . Open hole 110-184 19% 24P
' T (Open hole) | .
TC-504X] 1942 113 ~ 8 i Gravel pack 50-60 24% 48P
| P | 7585 48P
TC-600./] 1942 70 v 8 Gravel pack 48-70 19* 37P
6.0
TC-604-1 1042 113V 8 Screen 45-50 26.5 4.4
- 60-65 37P
82-87
97-102
- 108-113
TC-700,/] 1941 76V 18 Open hole | 27.5-76 22.1 38p
: X ' {Open hole) 38 P
TC-901 1941 77 8 Screen 46-56 21.4 4.3
’ . is3 o 66-76 6.9
TC-1000+] 1942 BF 8 Gravel pack 86-96 35% 38 P
116-136 38P
TC-1001-] 1642 100 V| & 1 Gravelpack | 70-100 327 9.5
TC-1251-] 1975 24%ss| -V Sereen 120-140 20* 27P
e T TOTE T ——gf

1o 6'7"/»’-(00

D\{-Gpw_

St /1 o

jP

irA ++/fa«4a1o~_

|Rodt/ oger

unk [175¢,.
4 ry
~

" elevation estimated from USGS topographic map 000 0 00 2 0 2 3
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WellNo. | Yr. drilled |Total depth {Diameter | Type of finish Screened Elevation Water level
’ (1) {in) intervals (f1) {msl) (1 below surf7)
TC-1253 1975 250 v - Screen 120-135 22% 2P Sc / (zg,ra,m
155-170 32P
16.6
TC1254 1975 195+ - Screen. 118-122 27* 2P u.:xuﬁoaap\.
145-160 . 32Pp
TC-1255 1975 250v - Screen 124-132 31*. 58P ,M.J,_// sogr
156-166 58P :
ot 180-190 2140 _
TC 1265 - 204 1 Screen 124-134 31* 547 Lofit /18 ge
—— T 154-164 54 P
- | i 182-192 230
TT-23 [~ / 263 - - - 24* 14.5
/ 22.4
TT-25 1980 / 200 8 Gravel pack 70-95 31* 20.8
|/ ' 155-170 28.7
TT-26 1958 100 -- - - 31* 20.0
/ 1822 26.6
TT-31 -7 94 - - - 25% 20.5
255
TT-52 |/ 1961 98 -- - - 24%* 19.9
1\ 1333
TT-53 ' 1961 90 10 Gravel pack 45-49 24% 149
] 4 \ 50-54 18.2
\ 55-59
N ) ' 80-65
i i 7173 _
TT-54 1061 104 - I 18% 154
- — B - 518
TT-67 174 98 -- T - 26* 1.1
R 58P
Test Wells
ON-OT1-67 1967 1,400 | 9106 | Open iest - 62* -~
hole
ON-OTI-66 1966 1,681 8t 6 | Opentest - 30* -
hole
ON-0T-22 - 1,249 - Open test - 66*. --
I hole
ON-T2-87| 1987 260 5 Open test - 20* --
' hole
OwW-2 - 90 4 - - 1i* 4.0
5.7
OwW-3 - 75 4 - ) - 23% 11.7
- : ] 2308 ]
! (]

A-9
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Screened

WellNo. |Yr. drilled |Total depth \Diameter | Type of finish Elevation Water level
() (in) intervals (fi) . (msl) (fi below surp)
OW-4 -~ 106 4 -- -- 18* 43
18.5
OW-5 -- 110 4 -~ 90-100 26* 17.5
17.6
- T-1 1659 477 - Open test - 30* -
hole
T-2 1959 - 240 -~ Open test - 29% -
hole
T-3 1959 232 - Open test -~ 31* -
hole
T4 1959 262 - Open test - 26* -
' hole
T-5 1959 232 -~ Open test - 15% -
hole
T-6 1959 202 - -Open test -- 34* -
' hole
T-7 1959 225 - Open test -~ 26* -
‘ hole
T-8 1959 500 - Open test -- 20% -
hole ‘
T-9 1959 177 8 Gravel pack 37-42 28* 54
50-60 9.6
68-72 :
83-88
120-127
B 135-140
162-167
‘ } 172-177
T-10 1939 250 -- Open test - 25% -
' hole
T-11 1959 202 - Open test - 25% -
: hole
T-12 1959 352 - Open test - - 6* -
hole
T-13 1959 250 -~ Open test - 19* -
hole
T-14 1959 200 - Open test - 20% -
. : hole
T-15 1959 477 - Open test - 15% -
. hole
T-18 1959 302 | - Open test - 52% -
: hole
~ T-1977771959 161 - Open test - 55% -
T ] hole E\! Egg

* elevation estimated from USGS topographic map 0000 002025
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Well No. | Yr. drilled |Toial depth |Diameter | Type of finish Screened Elevation Water leve!
. () (in) ' intervals (f1) (msl) {f below surf)
T-20 1959 121 -- Open test -~ 41* -
hole
T-21 1959 120 - Open test -- 31* -
_ hole
T-22 1959 | 161 -~ Open test - 23* -
. ' hole
X{1950) - 33 18 - | Openhole - 23% 8.5
X-24,C-2 | 1972 240 6 - - 26* 187
X245-1| 1987 90 4 Screen 80-90 23% 15.0
[{-24,5-2(X] 1986 1,526 - Open test - 23% -
hole
X-24,S5-2a| 1987 918 | w4 Screen 908-918 23% 14.8
| t02.5
{ X-24,5-4 { 1987 527 804 Screen 517-527 23* 15.0
) 10 2.5
X-24,8-5| 1987 2085 41025 Screen 285-295 23% 20.5
X-24,5-6 | 1987 130 6 Screen 120-130 23.47 182
4 , 17.0
X-24,S-7 1 1987 40 4 Screen 30-40 23%* 17.8
X25016! 1978 | 185 | 4 | Opentest | -~ | 15 -
: | . hole
X-25M-2° 1968 156 -- - - 15% —
Y-25,Q1 1982 80 4 Screen 58-80 67* 31.6
Y-25,Q2(X] 1982 1,355 5.5 Open Test - 67* -
' hole '
Y-25,Q3 1982 240 4 Screen 150-240 66:83 34.8
' 334
Y-25Q4 ¢ 1982 550 8102 Screen 525-550 ¥ 39.9
Y-25,Q6 | 1982 | 23 ! ~Screen 1822 G7*. 104
VPI-15 | 1978 1,678 2.5 Casedto | Noopenings| 30* Casing full
' total depth | 1o aquifer of water
VPI-15A | 1979 1,575 4 Casedto | No openings 26* Casing full
total depth | 10 aquifer f water
Z-5 | 1957 246 - - ST T ‘&W‘-

A-11
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Wellhead Management Program
Geophex, Ltd. (March 1993)

Appendix B

Naval Facilities Engineering Command
Guide Specification for Water Supply Wells
‘ Constructed at MCB
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**********************************************************************m***

DEPARTMENT OF THE NAVY NPGS-02670C

NAVAL FACILITIES 30 June 1991

ENGINEERING COMMAND : - -
GUIDE SPECIFICATION ~ Superseding NFGS-D2670B (03,/91)

**************************************************************************
SECTION TABLE OF CONTENTS
SITE WORK
SECTION 02670

ROTARY-DRILLED WATER WELL

PART 1  GENERAL

SUMMARY

1.1
1.2 REFERENCES.
1.3 - SUBMITTALS
1.3.1 SD-04, Drawings
1.3.1.1 Required Drawings
1.3.2 .8D-08, Statements
1.3.3 Sp-12, Field Test Reports

1.3.3.1 ‘Test Hole Reports
1.3.4 SD-13, Certificates
1.3.5 8D-16, Sample Panels
1.4 DELIVERY, STORAGE, AND HANDLING
1.5 GENERAL REQUIREMENTS

BART 2 PRODUCTS

2.1 MATERIALS

1.1 Casings

1.2 Well Screens

.1.3 Filter Gravel

1.4 Grout

2.1.4.1 Admixtures
Air Line
Ailr Gage
Water Meter
Drilling Mud
Auxiliary Equipment

NN NN

L RN
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.1.
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1

MMMV NNN
0~ 6t
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PART 3 EXECUTION

3.1 TEST BOLE
3.2 WELL CONSTRUCTION

3.2.1 Drilling . .

2 3.2.2 Outer Casing, [Inner Casing,] and Well Screen

3.2.3 Well Development

3.2.4 Gravel Envelope CL‘W

3.2.5 Diginfection

3.2.6 Sanitary Seal .

3.2.7 Abandoning Existing Wells 00 0 0 O 0 2 0 2 8
3.3 WASTE DISPOSAL : _
3.4 FIELD SAMPLING AND TESTING

3.4.1 Material Samples
3.4.2 Water Quality Determination




. 3.4.3 Electric Log
3.4.4 Pump Test :
3.4.5 Well Plumbness and Alignment Test

-- End of Table of Conteﬁts -
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DEPARTMENT OF THE NAVY NFGS-02670C

NAVAL FACILITIES 30 June 1891

ENGINEERING COMMAND o

GUIDE SPECIFICATION Superseding NFGS-02670B {03/91)
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SECTION 02670

ROTARY~DRILLED WATER WELL
06/91

**************************************************************************
NOTE: This guide specification covers the
reguirements for rotary-drilled water wells
{consolidated or unconsolidated) using conventional
fluid rotary drilling or reverse circulation
drilling.

Ik drk ko kh ok k ok h ke ko kok ko kdekhkhhh ok h ok kkkdkhkdr ko k ke kh ok dkkkh ok ko kdkskddkkx

[ R R R R L T T R R R R R R R R R R R 2 T Ty R R I R g

NOTE: This revision "C" to NFGS-02670 follows a
complete review of the previous version. The text

is revised throughout, according to that review.
I KA A KA N K A R R KA AR AR KA R A AR R KA R AR R AR AR AN AR IR T AR R KR ARK AL AR AR AL AA AR AT RAK

ARk k ke ok KRk AR Tk R AR Rk A AR R AN h kR AN KKk kAR ARk ko ko ko k ke ok ks skok ks k sk ok

NOTE: See Note A located at rear of text.
[ 22 T 2 g I T R R A R s T s S I R TR I A XX 22T 2 X2

PART 1. GENERAL
i.3 SUMMARY

********************************************t***********t*****************

NOTE: The article "Summary"” is not used J:_>y the
Naval Facilities Engineering Command, except in
specialized cases. Delete this article when editing

for project specifications.
L R Y Y R A R R A R IR I T 2

1.2 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

. AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B1.20.1 1983 Pipe Threads, General Purpose (Inch)
{(ANSI/ASME B1.20.1)

ANSI B40.1 1985 Gaunges - Pressure Indicating Dial
Type - Elastic Element (ANSI/ASME B40.1)

iﬁﬁfﬁﬁ@AN SOCIETY FOR TESTING AND MATERIALS {ASTHM)
ASTM A 53 1890 {(Rev. B) Pipe, Steel, Black and

00 0 0 O 0 2 0 3 ‘i Hot~Dipped, Zinc-Coated Welded and. Seamless
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ASTM B 88 1989 Seamless Copﬁer Water Tube
ASTM C 150 ' 198% Portland Cement
ASTH C 494 , 1990 Chemical Admixtures for Concrete

AMERICAN WATER WORKS ASSOCIATICN (AWWA)

AWWA C206 1988 Field Welding of Steel Water Pipe

AWWA C651 1986 (Addendum 1990) Disinfecting Water
Mains '

AWWA C700 1990 Cold-Water Meters-Displacement Type,

Bronze Main Case, First Edition

AWWA C701 » 1988 Cold-Water Meters—Turbine Type for
Customer Service

AWWA C702 1986 Cold-Water Meters—Compound Type
ENVIRONMENTAL PROTECTION AGENCY (EPA)
EPA 570/9-75-001 Water Well Construction Practices

1.3 SUBMITTALS

AR KA K A A IR R KA R AN R A AR IR AR T AR AR R AN A KRR T AR IA R I IRk ko kh Rk hkkkkk ok kkkk kdkok
NOTE: Where a "G" in asterisk tokens follows a
submittal item, it indicates Government approval for
that item. Add "G" in asterisk tokens following any
added or existing submittal items deemed
sufficiently critical, complex, or aesthetically
significant to merit approval by the Government.
Submittal items not designated with a -"G" will be

approved by the CQC organization.
(23 a2 L A AR s R s R R XX A e XL I I RIS Y

Submit the following in accordance with Section 01300, "Submittals.”

1.3.1° Sp-04, Drawings

R A A T A A A R A AN A A A AT R A AR NI A A A AR RN R AR A RN AR R A A IR I IR A AR K E vk ke dxd
NOTE: Edit the submittal requirements based on the
type of well (consolidated or unconsolidated). If
the specification is written for a consolidated
well, delete the well components which are not
normally required in consclidated formations, such

‘ as inner casing, well screen, and gravel fill.
**************************************************************f****{?{:%ﬁ?

a. Rotary~drilled water well

000 N s
-1.3.1.1 Reguired Drawings 0 O 0 2 0 3 2
Submit drawings or catalog cuts showing rotary-drilled water wall
components and details of well casings, well screens, air lines, and gages.
Detall drawings or catalog cuts shall be accompanied by a cross section
showing the relative size, location, and spacing of the well components
such as the hole size, outer casing, [inner casing,} {well screen, ] [gravel

B-6




filter,] air line apd gage, and grout.
1.3.2 ‘ SpD-08, Statements
a. Water disposal methods
b. Gravel placement eguipment list
c. Gravel placement methods
1.3.3 = sp-12, Field Test Reports '
a. Test hole |
b». Pump test
c. Water analysis
d. Pluﬁbness and alignment test

1.3.3.1 Test Hole Reports

AR A IR A R A A A AR AR AR A AR KA A A AR AR KA A A AR AR A I ARG RAER IR AR A I A AT AL kT dhhd ok kb khk

NOTE: Natural-gamma logging records the amount of
natural-gamma radiation emitted by earth materials.
Caliper logging records the average borehold
diameter. 'Verify that natural-gamma logging and
-caliper logging are required in the geographical
region of the project. .
LI I R R R R R R E I Y S T IS I I IS RSS2SRttt Rt L sy

* Upon completion of test hole, provide recommendations for permanent wells
and submit data obtained [at each well site], in triplicate. Include with
the recommendations the appropriate depth, details of construction, length
and location of screens, screen openings, gravel size, grout, and an
estimation of the quantity of water that can be obtained from each
water-bearing stratum and from each completed .well. Submit electric log, a
drillers log drawn to scale with coarseness and fineness modulus of each
strata, time penetration log (time to drill through each formationm),
[caliper log] [natural-gamma lcg), and sieve analysis to substantiate
recommendations.

1.3.4 8D-13, Certificates

**************************************************************************
NOTE: Edit the submittal requirements based on the
type of well (consclidated or unconsolidated). If
the specification is written for a consolidated
well, delete the well components which are not
normally reguired in consolidated formations, such

as inner casing, well screen, and gravel fill.
**************************************************************************

a. Casings

b. Cement » CLVM |
c. Air line : o 0000002033

d. ARAir gage




e. Drilling mud
f. Water m.eter
[g.: 3creengl]
{hl.v Gravel)
1.3.5 SD-16, Sample Panels
a. Test hole |
1.4 DELIVERY, S?ORAGE, AND HANDLING

Deliver materials in an undamaged condition. Store materials off the
ground to provide protection against oxidation caused by ground contact.
- Replace defective or damaged materials with new materials.

1.5 GENERAL REQUIREMENTS

Provide each system complete and ready for operation. Each system,
including equipment, materials, installation, and workmanship shall be in
accordance with EPA 570/9-75-001, except as modified herein. 1In the
manual referred to herein, the advisory provisions shall be considered
mandatory, as though the word “shall" has been substituted for the word
nshould® wherever it appears. Reference to the "Project Representative"
and the "Owner" shall be interpreted to mean the Contracting Officer.
{Other applicable requirements are included under Section | 1,
ENVIRONMENTAL PROTECTION. } )

PART 2 PRODUCTS
2.1 MATERIALS

Shall conform to the respective specifications and other requirements as
specified herein. ’

2.31.1 Casings

i*******************************************i*****************************

NOTE: See Note B located at rear of text.
E2 I TR R R R X R R S X S R R RS YRR SRS S S RS R S S A e s o b

sk ok deokskdk ek ki k ok dkok kTt ke kdr ok hdkdede ko kdk ok ke ks sk dkab ok ab sk ke e ek o

NOTE: In unconsolidated formations where inner
casings are required, the inside diameter of the
outer casing shall be a minimum of 3.0 inches largex
CLW than the outside diameter of the inner casing, and
_ the drill hole shall be slightly larger than the
v 00 0 0 O 0 2 0 3 q'xtside diameter of the outer casing. In
consolidated formations where inner casings are not
required, the drill hole shall be a minimum of 3.0
inches larger in diameter than the outside diameter

of the outer casing.
*******************************?************t*****************************

ASTM A 53; {black steel pipe] {zinc-coated steel pipe] outer casing,
{ ] nominal diameter, | } wall thickness, {black steel pipe}
{zinc-coated steel pipe] inner casing, | ] nominal diameter, | ]

B-8




wall thickness. Provide casings with [écrewed] {or] [welded] joints.

2.1.2 Well Screens

Ak kKA A A A A A A A A AN A AN T A A R R AN AR A R KA A KRR N AR R A I I AR AKX T AR R R AT Ak ke ke %

NOTE: See Note C located at rear of text.
TR K AR A AT I T R T R A AR AR R R KRR A AR AT A R AR AN KRR A A A A K AR AR KA A A I AN AR R kR Ak k%

Type 304 or 316 stainless steel, | } inside diameter, { ] type.
Provide screens with adeguate strength to resist external forces, both
during and after installation. Length shall be | ] {as required to
provide the quantity of water specified). Water velocity through openings
shall not exceed 0.1 foot per second. Determine the well screen openings
from an analysis of the sand in the water-bearing strata. Provide joints
of the same material as the screen, with either threaded rings or butt-type
weldiné rings.

2.1.3 Filter Gravel . .

LSRR SR RS Rt Al s s e Y I I s 2 T T L Y

NOTE: See Note D located at rear of text.
**************************************************************************

Provide clean, round, hard, water-worn [quartz or granite] [ ] with
less than 5 percent feldspar, no fossils, carbonate, or organics, and of
proper size and gradation to allow free flow of water in the well and
prevent the infiltration of sand. The Contracting Officer will select
gravel size, based upon the analysis of the sand in the water-bearing
strata. Sterilize gravel with 20 rpm of free available chlorine for a
minimum of 2 hours before using.

2.1.4 Grout
Provide neat cement grout, Type I or II portland cement conformipg to
ASTH C 150, and water. The mixed grout shall contain no more than 7
gallons of water per bag (1.0 cubic foot or 94 pounds) of cementf'
2.1.4.3 Admixtures
ASTM C 494.
2.1.5 Air Line
ASTM B 88, Type K, copper tupe, {1 inch diameter. . c}l'\h! .
2.1.6 Air Gage 000000290 35
ANSI B40.1. - .
2.1.7 Water Meter

AWWA C700 displacement type, AWWAR C701 turbine type, or AWWA
C702 compound type. .

2.1.8 Drilling Mud

Provide a fluid composed of water and bentonite clay, readily thinned with
commercial mud thinners or biodegradable polymer mud which will break down
naturally. The specific gravity and the character of the mud-laden fluid
shall be such that the production of the aguifers will not be impaired.

B-9




Drilling mud shall be prechlorinated with 20 ppm free available chlorine
for a minimum of 2 hours.

2.1.9 Auxiliary Equipment
Provide discharge piping to dispose of pumped water durlng developing and
testing of well. Locate the discharge piping a sufficient distance from
each well to prevent floodlng of the site and- flow back into the well, as
approved by ‘the Contracting Officer.

PART 3 EXECUTION

3.1  TEST HOLE

w

********************************************i*****************************

NOTE: If the test hole is to be used as a permanent
project well, it shall meet the requirements and
characteristics as set forth for the permanent well.
Specify minimum diameter and minimum depth of the
test well. The minimum test hole diameter for

logging with electric logs is 6 inches.
********************************************i*******************}*********

Drill a test hole at the well site before construction of the permanent

well is started. Test hole shall be of sufficient size to obtain

information required for the construction of the permanent well. The

location, size of well, and method of drilling must be approved before work

is started. Test hole shall be not less than [6] [ } inches in

diameter and not less than {_____ ] feet deep. Keep an accurate log.and

record of material drilled through and the depths at which changes in

formation occur. Do not construct the permanent well until data submitted

for test hole has beer analyzed and approved by the Contracting Officer.

_Should the data obtained from any test hole indicate unfavorable

conditions, exploration shall be continued at other locations approved by

the Contracting Officer until a suitable well site is located. 1In the

event additional test holes are reguired and approved, the contract price

and time for completion will be adjusted in accordance with the contract. A

test hole may be incorporated into the finished construction provided it

meets the reguirements for a finished well. Seal test holes not used in )
finished construction as recommended in Article 56 of EPFA 570/9-75-001 '
and as approved by the Contracting Officer. ’

3.2 WELL CONSTRUCTION

The depth of the permanent well and number of screens provided shall be
adequate to produce. a guaranteed capacity of | ] gallons per minute of
clear, potable water. Methods of construction include using drilling mad
for conventional fluid rotary drllllng_or reverse circulation drilling.

4 3.2.1 Drilling

**************************************************************************

NOTE: In unconsolidated formations where inner
casings are reguired, the inside diameter of the
outer casing shall be a minimum of 3.0 inches larger f:t-%ﬁl
than the outside diameter of the inner casing, and
the diameter of the drill hole shall be slightly .
" larger than the outside diameter of the outer 000 0 00 2 0 15
casing. In consolidated formations where inner i
casings are not requlred, the drill hole shall be a
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minimum of 3.0 inches larger in diameter than the

ocutside diameter of the outer casing.
**************************************************************************

Drill a hole [ ] inches in diameter to a minimum depth of { ] feet
and to additional depths as required to produce the flow capacity regquired.

3.2.2 Outer Casing, [Inner Casing,] and Well Screen

v****************?*********************************************************
' NOTE: When inner casings are not required, use
first optional wording. When inner casings are’
reguired, delete first optional wording and use

second optional wording.
**************************************************************************

Install the outer casing concentrically in the drilled hole and extend the
casing down to a minimum depth of | j feet. [Provide welded joints in
-accordance with AWWA C206.] [Provide threaded joints in accordance

with ANSI B1.20.1.] [Fill the void between the outer casing and the
drilling hole with neat cement grout to seal the outer casing to the wall
of the drilled hole.] '{Install the inner casing and well screens
concentrically in the outer casing and drill hole. Fill the void between
the outer casing and the inner casing with neat cement grout to seal the

' inside wall of the outer casing to the outside wall of the inner casing.j
Provide centralizers at the bottom of the casing and at other critical
grouting points such as zones of unsuitable water quality. Grout casing
Irom the bottom upward to effectively seal the annular void. Inject grout
using a tremie pipe sealed to the well casing at the surface. Provide
sufficient screens at the water bearing layer to be developed to secure
available flow. Seal the bottom of the deepest screen with a threaded or
welded plug, consisting of the same material and thickness as the screen
body, or a welded plate, consisting of the same material and thickness as
the screen body or casing.

3.2.3 WVell Development

Set the casing[s] and allow the neat cement grout to harden a minimum of 72
hours prior to well development. Provide well development in accordance
with Article 52 of EPA 570/9-75-001, except explosives will not be
permitted. Furnish pumps, compressors, plungers, bailers, and other
equipment required to fully develop the well for the maximum vield of water
per foot of drawdown and to limit sand intrusion during the life of the
well. Underream the sand strata to a diameter 16 inches greater than the
outside diameter of the casing attached to the well screens. Extend the
underream continuously through the entire depth of the water bearing
strata. Pump the well free of sand, mud, drillings, and other forein ‘ﬂ!
matter. Maximum sand concentration at the completion of well'developmegE

shall be 2.0 ppm. 0000002 037

3.2.4 Gravel Envelope

Following completion of theé underream, fill the entire annular space
between the screen and the outside wall of the underreamed hole with
gravel. The gravel envelope shall extend from a point equal in distance

to 2.5 times the largest diameter of the underreamed hole below the lowest
screen and the same distance above the highest screen. Disinfect and place
the gravel with a tremie pipe in accordance with Articles 54 and 50 of

EPA 570/9-75-001. Control speed of gravel placement toc prevent

bridging and to allow for settlement of the gravel. Gravel placement
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eguipment and gravel placement methods shall be approved by the
Contracting Officer prior to commencement of wark.

3.2.5 Disinfection

bPisinfect well, equipment, and material in accordance with Article 54 of
EPA 570/9~75~001 and as specified herein. ©Portions of the well above

the water level shall be maintained in a wet condition with a minimum of 50
ppm of free available chlorine for a period of not less than 30 minutes. 2
stock chlorine solution sufficient to produce 50 ppm of free available
chlorine throughout the water in the well shall be added to the well at
different water level intervals from top to bottom and then agitated to
distribute the chlorine solution evenly throughout the well. The chlarine
shall remain in the well for a minimum of 12 hours. BAfter the 12-hour
period, pump the well free of chlorine. Disinfect piping in accordance
with AWWA C651.

3.2.6 Sanitary Seal

Provide a sanitary seal for the well to prevent contamination until the
pump foundation and pump are installed on the well!

3.2.7 Abandoning Existing Wells

Abandon and seal existing wells in accordance with Articlie 56 of EPA
570/9-75-001 and as specified herein. Sealing shall consist of a

permanent bridge neat cement seal directly above the lowest aquifer,
intermediate neat cement seals between water bearing formations, and
uppernmost aquifer neat cement seal placed above the uppermost agquifer and
the top of the well. Provide disinfected aquifer fill materials consisting
of [sand and gravel between sealed layers] [as indicated].

3.3 WASTE DISPOSAL

Dispose of waste materials and soil removed from the drilled holes [by
removal from the limits of Government property] [by deposition on
Government property, as directed by the Contracting Officer) [as

indicated]. ’ (:l~
3.4 FIELD SAMPLING AND TESTING i

3.4.1 Material Samples 00 0 0 0 0 2 0 3 8

During drilling of test hole, take samples of materials found in each

soil stratum. Preserve samples in approved containers furnished by the
Contractor. 1In addition, take samples at 5-foot intervals below the static
water level to ensure that changés in sand size are noted. Label samples
to show depth below ground surface and thickness of the stratum from which
the samples were obtained. Describe water-bearing strata in detail as to
whether material is loose or compact, the color of material, and if gravel,
whether it is water worn or angular. The presence of clay must be noted.
Provide a sieve analysis for soil samples in each soil stratum.

3.4.2 Water Quality Determination

During drilling of test hole, collect, and have analyzed by a
Government—approved testing laboratory, representative water samples from
water-bearing strata to accurately show the quality of water from each
stratum.  Perform water sampling in accordance with Article 45 of the EPA
570/9-75-001. Include bacteriological and physical-chemical '
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analysis, and further include field. and routine anal&sis data contained

4in Parts I and III of DD Form 710, Physical and Chemical Analysis of Water,
which accompanies this specification. In addition, analyze the water for
any additional suspected minerals or contaminants which would make it unfit
for human consumption, such as nitrate, fluoride, mercury, or any other
contaminants. :

3.4.3 Electric Log

Upon completion of test hole, furnish a complete electric log indicating
spontaneous potential through the use of long and short normal resistivity
logging of formatiomns. - :

3.4.4 Pump Test

**************************************************************************
NOTE: . The temporary pump capacity shall be a
minimuom of 160 percent of the guaranteed capacity

rate.
E3 R S 2 2 e R R A s R R A e R R I R Y I T e S s IR TR Y 2T

Upon completion of the permanent well, provide a temporary pump, meter,
air gage, and air line in the well for measuring the flow and drawdown. .
The temporary pump shall have a capacity of not less than | } gallons
per minute. After determining the static water level in the well, begin
pumping at a rate equal to 60 percent of the guaranteed capacity rate and
check the drawdown at 15-minute intervals until drawdown stabilizes.
Measure drawdown using the air line method. Continue pumping at that rate
for 2 hours and check the water level at 30-minute intervals. Increase
pumping rate in uniform increments of 20 percent of the guaranteed capacity
rate and repeat described procedure at each increment of increased rate
until the capacity of the well is determined or the 160 percent increment
of the guaranteed capacity rate is reached. The capacity of the well shall
be the flow obtained at a drawdown level 10 feet above the top of the
uppermost screen. After determining the safe maximum yield of the well,
conduct a continuous 24-hour pump test at that rate and check the drawdown
at hourly intervals. Provide pipe and ditches to drain the water from
the well site. Submit water disposal methods to the Contracting

Officer for approval.  Furnish a complete written log of the pump test,
showing static water level, pumping rate, and drawdown at the specified
intervals. Remove air line at completion of pump test. At the end of the
24-hour test and disinfection procedure, submit water samplés to an
approved testing laboratory for complete chemical and bacteriological
analysis. Furnish additional samples as required by Contracting Officer.

3.4.5 Well Plumbness and Alignment Test

Upon completion of the permanent well, provide a well plumbness and
alignment test using a plummet in accordance with Article 51 of the EPA
570/9-75-001. Perform the test on the entire depth of the well. The
plumb or dummy shall move freely through the entire depth of the well. The
well shall not vary from the vertical in excess of two-thirds of the
smallest inside diameter of that part of the well being tested per 100 feet
of depth. Correct defects in plumbness and alignment, and repeat test
until the work is in compliance with contract regquirements. .
CLWw
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~— End of Section --
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CRITERIA NOTES

NOTE A: Drawings should include the following and
any other information necessary to indicate layout
and general configuration &f the wéll.

Diameter of drilled hole
Casing sizes - outside casing, inside casing
Well screen size

Minimum depth of outer casing and minimum depth
of well screen

Limits of gravel envelope around inside casing
and screens

Limits of neat cement grout around outer casing
Location of air line and altitude gage

Type of cap, cover, or seal required at top of
well

Required well capacity in gallons per minute

NOTE B: Delete the requirements for inner casings
if the specification is written for a consolidated
well and it is known that inner casings are not
reguired. Approximate well casing size should be
two sizes larger than the nominal diameter of the
pump. Under no circumstances should the well casing
size be less than one nominal size larger than the
pump bowls. Zinc coating of casing may be omitted
where water is not severely corrosive or where
casing size is beyond the range of economical zinc
coating. Welded joints are recommended for pipe
larger than 20 inches in diameter, as well as for
smaller pipe where necessary, to obtain proper
' clearance and maintain uniform grout thickness.

NOTE C: Delete the requirements .for well screens if

the specification is written for a consclidated well

and it is known that well screens are not required.

If the specification is written for an

unconsolidated well, include appropriate data for

the well screen such as inside diameter and type.,

e.g., perforated tube, continuous or noncontinuous

slot, shutter, bar, or wire wound. Well screen

efficiency and strength shall be considered in

screen selection. Generally, screens should have

long, narrow, continuous, horizontal slots larger on

the inside than on the outside for optimum

efficiency. Longer screens are required where slots {;l’\ﬁv
are noncontinuous. Screen open areas and

efficiencies are more limited in perforated,

- slotted, shutter, and bar screens. Shutter type 00 0 G 0 0 2 0 40
- 8creens are particularly appropriate for deeper

wells, where additional strength is reguired.
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Perforated pipe base screens are appropriate in
special cases where it may be necessary to drive or
spud the screen into the ground.

NOTE D: Quartz and granite are common filter gravel
materials, however, verify the type of filter
materials locally available. Delete the
requirements for gravel if the specification is
written for a consolidated well and gravel is not
required. The type and size of gravel depends on
the formation to be developed. The gravel size
should not be specified but should be recommended by
the Contractor and determined by the Contracting
Officer based on analysis of saad in the -
water-bearing strata.

NOTE E: Suggestions for improvement of this
specification will be welcomed using the "Agency
Response Form" located in SPECSINTACT under “System
Directory"™ or DD Form 1426. Suggestions should be
forwarded to: :

Commanding Officer

Naval Construction Baitalion Center
Civil Engineer Support Office

Code DSO3

Port Hueneme, CA 93043-5000

— End —

CLw
0000002049
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Wellhead Management Program
Geophex, Ltd. (March 1993)

Appendix C

North Carolina Construction Standards for Public Water Supply Wells

(Source: NCAC Title 15A Subchapter 18C Sections .0100 through .2000
Current through, January 1, 1991)
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SECTION .0400 ~ WATER SUPPLY DESIGN CRITERIA

Rules .0401 — .0408 of Title 15A Subchapter 18C of the North Carolina Administrative Code (T15A.18C
.0401 — .0408); has been transferred and recodified from Rules .1001 - .1 D08 Title 10 Subchapter 10D
of the North Carolina Administrative Code (T10.10D .1001 - .1008), etfective April 4, 1830.

0401 MINIMUM REQUIREMENTS
The design criteria given in this Section are the minimum requirements for approval of plans and
" specifications of community water systems by the Division of Environmental Health, Department of
Environment, Health, and Naturai Resources. The Depariment provides additional guidelines for design |
of water systems in 15A NCAC 18C .0500 — .1000. '

History Note: Authority G.S. 130A-315; 130A-317; P.L. 83-523;
Eff. January 1, 1977;
Readopted Eff. December 5, 1977;
Amendsd Eff. September 1, 1973.

L0402 WATER SUPPLY WELLS .

(a) Well Construction. The construction of water supply wells shali conform 10 well construction
regulations and standards of the Division of Environmental Management, N.C. Department of Environment,
Health, and Natural Resources. . . .

{b) Upper Terminal of Well. The well casing shall neither terminate below ground nor in a pit. The
pump pedestal for above ground pumps of every water supply well shall project not less than six inches
above the concrete floor of the well house, or the concrete slabsurrounding the well. The well casing shall
project at least one inch above the pump pedestal. For submersible pumps the casing shall project at least
six inches above the concrete tioor or slab surrounding the well head.

" {¢) Sanitary Seal. The upper terminal of the well casing shall be sealed watertight with the exception
of a vent pipe or veni tube having a downward—directed, screened opening.

"{d) Concrete Stab or Well House Floor. Every water supply well shail have a continuous bond
concrete slab or well house concrete fioor extending at least three teet horizontally around the outside of
the well casing. Minimum thickness 1or the concrele slab or floor shall be four inches.

{e) Sample Tap and Wasie Discharge Pipe. A water sample tap and piping arrangement for
discharge of water 1o waste shall be provided. . :

{f) Yieid. ‘

" {1) Wells shall be tested for yield and drawdown. A report or iog of a ieast a 24-hour
drawdown test 1o determine yield shall be submitted to the Division of Environmental Heaith
for each well. ’

(2) Wells shall be located so that the drawdown of any well will not interiere with the required
yield of another well.

(38) The combined yield of all wells of a water system shall provide in 12 hours pumping time
the average daily demand as determined in subparagraph {f} (7).

(4) The capacity of the permanent pump to be installed in each well shall not exceed the yield
of the well as determined by the drawdown fesl.

{5) A community water system using well water as its source of supply and designed to serve
50 or more residences or connections shall provide at least two welis. In lieu of a second
well, another approved water supply source may be accepted.

{6) A totalizing meter shall be installed in the piping system from each well.

{7) The well or wells serving a mobile home park shall be capable of supplying an average daily

~ demand ot 250 gallons per day per connection. The well or wells serving residences shall
be capabie of supplying an average daily demand of 400 galions per day per connection.

{g) initial Disinfection of Water Supply Well. All new wells, and wells that have been repaired or
reconditioned shall be cleaned of foreign substances such as soil, grease, and oit, and then shall be
disinfected. A representative sample or samples of the water (free of chiorine) shall be collected and
submitted {o an approved iaboralory for bacieriological analyses. After disinfection the wateCWail
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not be placed :mo service untif bacteriological test results of representative water samples analyzed in an
approved laboratory are found to be satistactoty.

(h) Initial Chemical Analyses. A representative sample of water from every new water supply well
shall be collected and submitted for chemical analyses to the Division of Laboratory Services or to a
laboratory approved by the Division. The results of the analysis must be satisfactory belore the well is
placed into service.

(i) Continuous Disiniection. Equipment designed for confinuous application of chlorine or hypochiorite
solution or some other approved and equally efiicient disinfectant shall be provided for all well water
supplies introduced on or after January 1, 1972. Equipment for determining residual chiorine concentration
in the waler shalf be specified.

History Note: Authority G.S. 130A-315; 1304-317; P.L. 83-523;
: Eff. January 1, 1877;
Readopted Eff. December 5, 1577;
Amended Eff. September 1, 1990; January 1, 1986; March 31, 1980;
Septermber 1, 1978.

0403 SURFACE WATER FACILITIES

(a) Unimpounded Stream. Both the minimum daily flow of record of the stream and the -estimated
minimum flow calculated from rainfall ang run—off shall exceed the maximum daily dratt for which the
water treatment plant is designed with due consideration given to requirements for future expansion of the
treatment plant.

{b) . Pre-setlling Reservoirs. Construction of a pre-setiling or pre-treatment reservoir shall be
required where excessive bacienal concentrations or wide and rapid variations in turbidity and/or chemical
qualilies ocour.

~{c) Impoundments. Raw water storage capacity shall be sufficient to reasonably satisfy the designed
water supply demand during periods of drought.

(d) Clearing of Land for impoundment. The area in and around the proposed impoundment of class
1 and class il reservoirs shall be cleared as follows:

(1) The area from two feel above and five feet below the normal full leve! of the impoundment
shall be cleared and grubbed of all vegetation and shall be Kept cleared until the reservoir
is filled, provided that the area two feet above the normal fuli fevel may be reduced if the
ciearing al that elevation would exceed a horizontal distance of 50 feet from the jull level.
Secondary growth should be removed periodically and in all cases prior to floeding. A
margin of at feast 50 feet around the impoundment shall be owned or controlled by the
water supplier.

(2) The entire area below the five foot water depth shall be cleared and shall be kept Cleared
of all growth of less than six inches in diameter until the reservoir is filled. Stumps greater

© than six inches in diameter may be cut off at ground level. ‘

(3) All brush, trees, and stumps shall be burned or removed from the watershed.

() Intakes, Pumps, Treatment Units, and Equipment. Raw water intakes, pumps, treatment units and
equipment shall be designed to provide water of potable quality mesting the water quality requirements
stated in Section .1500 of this Subchapter. ‘

History Note: Authority G.S. 130A-315; 130A-317; P.L. 83-523;
. EYf. January 1, 1977;
Readopted Eff. December &, 1977. :
Amended Seplember 1, 1890. <

0404 WATER TREATMENT FACILITIES .
(8) Mixing and Dispersion of Chemicals. Provisions shall be made for adequate mixing and
dispersion of chlorine and other chemicals applied 1o the water. There shall be provided a minimum of
20 minules chioring contact time prior 1o pumping the water to the distribution system.
{b} Chemncal Feed Machines

15A NCAC 18C .0400 | 000 0’ 010'.2 04_ 4




TITLE i15A - DEPARTMENT OF
ENVIRONMENT, HEALTH, AND
NATURAL RESOURCES

d ok ok ok %k ¥ % %k %k Kk Kk ok ok Kk %k ok Kk X

N otice is hereby given in accordance with G.S.

1508-2].2 that the EHNR - Division of Lrmviron-
menial Management iniends to amend rules cited
as 154 NCAC 2C 010/ - .0/03, .0/05, .0/07 -
0014, 0116, 0118 - .0119; 2L 0107,

T he proposed effective date of ihis aclion is
Septernber 1, 1992.

The public hearings will be conducied et the fol-
lowing locations, dates and times:

NEW BERN
May 18, 1992
7:00 p.rm.
Superior Court, 2rnd Floor
Craveri County Courthouse

RALEIGH
May 26, 1992
7:00 p.m.
Ground Floor Hearing Room
Archdale Building
572 N. Salisbury Streei

1ICKORY
May 28, 1992
7:00 p.m.
Auditorium
Caiawba Valley Community College

Rea:on Jor Proposed Action: 15A NCAC 2C
0181 - 0103, .0105, 0107 - 0114, 0116, H1I8 -
0119. The proposed amendments to 1S4 NCAC
" 2C will amend the Well Construciion Rules re-
garding permit requirements, variances, casing in-
stallation and growting, and reporiing; and will
esiablish fees for well driller regisiraiion.
ISA NCAC 2L 0107, Modify compliance bound-
ary requirements so that permitiees can maintain
Jixed boundary ajier subdwisioniconveyance of

properiy.

C ommen! Procedures: Al persons interested in
these matters are invited 1o attend the public
hearing. Written commenis may be presenied ai
the public hearing or subritted through May 31,
1992, Please submii comments 10 Mr David
Hance, Division of Emaronmental Manegement,
" Groundwater Section, P.O. Box 29335, Raleigh,
NC 27626-0535, (919} 733-322/. Please nolify
Mr. Hance prior (o the public hearing if you desire

- HEARING

{0 speak. Oral presentation lengths may be lim-

ited depending on the number of people that wish

10 speak at the public hearing.

IT 1S VERY IMPORTANT THAT ALL INTER.
ESTED AND POTENTIALLY AFFECTED PER-
SONS, GROLUPS, BUSINESSES, ASSOCIA-
TIONS, INSTITUTIONS OR AGENCIES MAKE
THEIR VIEWS AND OPINIONS KNOWN TO
THE DEPARTMENT THROUGH THE PUBLIC
AND COMMENT  PROCESS,
WHETHER THEY SUPPORT OR OPPOSE ANY
OR ALL PROVISIONS OF THE PROPOSED
RULES.

CHAPTER 2 - ENVIRONMENTAL
MANAGEMENT

SUBCHAPTER 2C - WELL CONSTRUCTION
STANDARDS .

SECTION .0100 - CRITERIA AND STANDARDS
APPLICABLE TO WATER-SUPPLY AND
CERTAIN OTHER TYPE WELLS

0101 GENERAL PROVISIONS

(a) Authonzation. The North Carolina Envi-
ronmental Management Commission is required,
under the. provisions of Chapter 87, Anicle 7,
Section 87, General Statutes of North Carolina
{short title: North Carolina Well Construction
Act) 10 adop! approprnale rules and regulations
governing the location, construction, repair, and
abandonment of wells, and the installaiion arid
repair of pumps and pumping eguipment.

(b) Purpose. Consistent with the duty 1o safe-
guard the public welfare, safety, health, and 10
protect and beneficially develop the ground water
resources of the staie, 1t 15 declared to be the
policy of this state 10 require that the location,
construction, repair and abandonment of wells,
and the installation of pumps and pumping
equipment conform to such reasonable standards
and requirements as may be necessary 1o protect
the public welfare, safety, health, and ground

“water resources.

Statutory Awhority G.S. 87-87.

0102 DEFINITIONS
As used herein, unless the context othenwise re-
quires:

(1) “Abandon” means 1o discontinue the use
ol and to seal the well according to the re-
quirements of Rule .6113 of this Sectuion.

{2) “Access port" means an opening in the
well casing or well head installed for the
primary purpose of determirung the position
of the water jevel in the well.

{3) “Agent” means any person who by&ﬂﬁw
as

and lepal agreement with a2 well owner

authorily to act in his behall in execvling :
2045

' appheations for pcnm‘ts.O'l@cggca r@b>0>c
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either general agent or a limuted agent au-
thorized 10 do one particular act.

(4] “ASTM" means the Amencan Socicty for
Testing and Matcnials,

GRS Casuw" means pipe or lubing con-
structed of specified materials and having
specified dimensions and weights, that is in-
stailed in a borchole, dunng or after com-
‘pletion of the borcholc, 1o support the side
of the hole and thercby prevent caving, 10
allow completion. of a well, to prevent for-
mation matenzl from cntering the well, 10
prevent the loss of dnlling Nuids into per-
meable formations, and to prevent entry of
undesirable water.

(6) &3 “Comrmission” mecans the North
Carolina  Environmental  Management
Commission or is successer, unless oiher-
wise indicated.

{7} £8 “Consolidated rock™ means rock-that is
firm and cohcrent, solidified or cemented,
such as granite. gneiss, limcstone, slate or
sandstonc, that has not been decomposed
by weathering.

& & Comammauon means the aet of ia-
rodueing wte weter foreign matenals of
such nature, quality, and quantity as 10
cause degradation of the quality of the water.

(9) “Department” means the Department of
Environment, Health, and MNatural Re-
sources. :

(107 & T “Designed capacity”™ shall mean tha
capacity that is equal 10 the rate of discharge
or yield that 1s specified pror to construction
of the well. _

{11) 29 “Dyecior™ mcans the Disecior of the
Division of Environmental Management
(12} (25 “Division™ means the Division of En-

vironmental Management.

{13} & “Domestic use” means water used for

* drinking, bathing, household purposes, Lve-
stock or gardens.

{14) “GPM" and “GPD" mean gallons per
minute and gallons per dav, respectively.

(15} &8y “Grout™ shall mean and mclude the
folowing:

{a) "Neat cement grout" means a mixture of
not more than six gallons of clear, non-
poliuted water 10 one. 94 pound bag of
portland cemeni. Ly o fve percent by
weizht; of benteniie ey mor be used 0
!ﬁiﬁfﬁ-\—e flow and r-eé-uee slﬁaﬁ-kene-

(b} "Sand cement grout” means 2 mixture of
no! more than 1wo parts sand and one
part cement and not more than six galjons
‘of clear, non-polluted water per 94 pound
bag of portland cement

{c) “"Concrete grout” means a muxture of not
more than two parts gravel 1o one part
cement and not more than six gallons of
clear, non-poiluted water per 94 pound

bag of portland cement. One hundred
percent of the gravel must pass through.a
one-half inch mesh screen.

(d) “Gravel cement grout, sand cement grout
or rock cutting cement grout” means a
mixture of not more than 1wo parts gravel
and sand or rock cullings to one part ce-
ment and not more than six gallons of
clear, non-polluted water per 94 pound
bag of portland cement.

(e) “Bentonite grout” means the mixture of
no less than one and onc-half pounds of
commercial g:ranulatcd bentornuie with
suflicient clear, non-polluicd water 10
produce a grout weighing no less than
cleven (___) pounds per 7 gallon « of mixiure.
Non-organic. non-10x¢ substances may
be added 10 improve particle distnbution
and pumjgabﬂnv Bentonite grout may
on]\ be uscd in thosc mslances where
spccnﬁcal]v apmcd mn this Secvon.

() “Speaalty grout” mcans a muxture of

non-organic, non-ioXic matenals  with

charactensiics of expansion, chermcal-
resistance, rale or heai of hvdranhon,
viscosity,  density - 05  Icmperature-
sensitivity apphcable 10 speafic grouting
requiremnents.  Speciahiy erouls mav not
be used without pnor approval by 1ihe

(16) &8 “Liner pipe” mcans pipe that is in-
sialled inside a compleied and cased well jor
the purpose of sealing off undesirable water

or for repairing ruptured or punctured casing
o1 screens.

(7)) 43 “Monitonng well” means any well
" constructed for the prmary er wmedenial
purpose of obtaiing subsudace samples of
goundwater water or other biguids for ex-
amnation or lesting, or for the obscrvation

or measuremnent of groundwater levels  Thos

defimstion excludes lysimelers, tensiometers,
and other devices used io investigate the
characlcnshcs of the unsaturated zone.

(18) (-¥4~) ‘Owner’ means any person who holds
" the fee or other property nghts in the well
bang constructed. A well 1s real property
and its construction on land rests ownership
in the land owner in the absence of contrary
agreement in wnling,

(19} 233 “Pitless adapter ust 15 8 deviee adapl-
ers” or “pitless units” arc devices specifically
manufactured 10 the standasds specified vn-
der Rule .0107() &5 (5) of thus Section for
the purpose of allowing 2 subsurface Jateral
connection between z well and plumbing
appurienances.

(20} &5 “Public waler system”
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{ﬂa “Publie water : means a water sys-
tem as dcﬁned in 15A NCAC I8C 0702

(Rules Governing Public Water Supphes)
for the provision; te the pubbe of piped
water for human copsumptien  cweh
system has at least 45 sepdce connectians
er regcularly serves an average of at least
25 m—éﬁ-&éﬁ&]—&éﬁ-ﬂj—a’r leagéod.aj—sw

&) A public water system is either a “com-

mumty waler system” ©F 2 “Res
commURIY water systerms
6‘} 2 Te at -ct © a

‘@ f_va-blfe weater sj-s-lem which 5 A8t &
comsRuRtYy wales srstem:

{2]) 663 “Recovery well” means any wel con-
structed for the purpose of removing con-
taminated groundwater or other hqu:ds from
the subsurface.

{22) ‘Settleablé sohds” means the volume 9[
sohd particles in a well-mixed one liter sam-
ple which will seiti¢ out of suspension. i the
bottom of an Imbofl Conc, after one hour.

023 83 “Site” means (he land or waler area
where any facility, activity or siluation is
physically located, including adjacent or
nearby land used in connection with the fa-
cility, activity or situation.

(24) 8y “Spectfic capacny" means the yield of
the well expressed in gallons per munute per
foot of draw-down of the water lcvel
{gpm/ft.-dd).

{25) €93 “Static water Jevel” means the level at
which the water stands in the well when the
well is not being pumped and is expressed
as the distance from a {ixed reference pomnt
1o the water jevel in the well.

_2_6_)_ “Suspended solids” mcans the weight of
those solid particles wn a sample which are
retained by a standard siass microfiber filter.
with pore operunes of onc and onc-hall
mycrons, when dried at a lemperature of 103
10 105 degrees Fahrenheil,

{27) “Temporary well” means a momtor well,
or a well that 1s construcied 10 geicrmine
aquifer characterstics, and which will be
properiy abandoned or convericd 10 2 per-

manent well within five days (120 h ours) of
completion of on of drilling of 2 of the borehole.

Q_f_&) “Turbidily" mneans 1hc cloudiness 1 m waler,
due 10 the presence ‘of suspended pariicics
such as clav and sit, gg_t may creale csthehic
;Loblcms or analvtical difficulties | for con-
laminalion. Turbidity measured in
Nephelometrnic TUfbldLY Units (NTLU) 15
based on a companson of the cloudmr:ss n

(29) “Well” means any excavation that is
cored. bored, drlled, jetted, dug or othenvise
consiructed for the purpose of localing,
testing, developing, draining or recharging
any groundwater reservours or aquifer, or
tha1 may control, divert, or othenvise cause
lhc movement of water from or mlo any

aquifer.

Provided, however, this shall not-
- include a well constructed by an individual
on land w hich 1s owned or Jeased by him,
appurienant 10 a single- farmily dwelline. and
aniended for domestic use (inciuding house-
hold purposes. farm Tivestock or gardens).
_39) 20} “Well capacity” shall mean the maxi-
mum quantity of water that 2 well will \1cld
conlinuously.
(31} @1 “Well head” means the upper terminal
"~ of the well including adapicrs, ports, vajves,
scals, and’ other attachments.
(32) 223 “Well system™ means two or morse
wells serving the same facibity.

Siawtory  Awhority G.S. 8785, &8

1432142, 143-2153.3.

-.0103 REGISTRATION

{a) Well Drller Registration:

Ay Every ‘person, fim or corporation engaged
in the business of drilling, boring, conng
or construciing wells in any manner with
the use of power machinery in the stalc
shall register annually with the depart-
ment.

- {2) Registration shall be accomplished, duning
the period from January 1 to January 3]
of each year, by completing and submit-
ting 1o the departrnent a registration ap-
plication form provided by the
department for this purpose.

(3) A non-refundable processing fee, in 1he
form of a check or money order made
pavable 1o N.C. Depaniment of Environ-
ment, Health, and Naturz]l Resources
shal) be submutted with each regsiration
dppbcanon form Fees for 1hc vear m

follows
{A) For renewal of registration bv anv per-
son, ﬁrm or corporalion havine remsicicd
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at any lime during the five calr:nda: years
pno _o the date of applcation:
(1) iy dollass ($50.00) for applications

postmarked pror 1o February 1; and
() sixty dollars (560.00) for applacanon

postmarked after after January 31
__) For regstration by any person. ﬁnn or

nme dunng 1hc five calendar vears pnor
10 the date o{ application:

) ﬁﬂv dollars (5,50 00) for applications
postmarked prior 10 February [; or
(i) for each succeeding calendar month

afier January, the fee shall be reduced
by three dollars ($3.00) from that due
in the procecding month. As examples,
1hc fce for applications “postmarked
February 1 T through 29 would be forty-
seven dollars (547.00), while the fee for
applications postmarked November |
through 30 would be twenty dollass
($20.00).

(4) An application is incomplete until the re-
quired processing fee has been received.
Incorrect or incomplete applications mav
be retumed 1o the applicant.

{5) £} Upon receipt of a properly completed
application form, the applicant will be is-
sued a certificdte of registration.

{(b) Pump Installer Regstration:

(3) Al persons, firms, or corporations engaged
in the business of installing or repairing
pumps or other equipment in wells shall
regisier bi-annually with the department.
Regstration shall be accomplished, dunng
the period from April 1 to Apnl 30 of ev-
ery odd-numbered year, by completing
and submitting 10 the department a regs-
tration form provided by the department
for this purpose.

Upon receipt of a properly completed ap-

plication form, the applicant will be issued

- a certificate of registration. -

(3)

Srarutory Authority G.S. 87-87; /43 213 {a)
{fa), 143-3553 (e).

015 PERMITS

(2} It is the finding of the Comrmnission that the
entire geographical arca of the state 1s vuinerable
1o groundwater pollution {rom improperly lo-
cated, constructed, operzted, altered, or aban.
doned non-water supply wells and water supply
wells not constructed in accordance with the
standards set forth in Rule .0107 of this Section,
Thercfore, in order to insure rcasonable pro-
tection of the groundwater resources, pnor per-
mussion from the Division must be obtained for
1the construction of the types of wells enumcrated
1n Paragraph (b) of this Rule.

(b) No person shall locate or construct any of
the following wells untd a permit has been issued
by the Duector.

(1) any water-well or well system with a de:.

sgn capacity of 100,000 gallons per day
{gpd) or greater,;

(2) any well added 10 an cxis!ing system where
the to1a) design capacity of such exsting
well system and added well will equal or
exceed 100,000 gpd;
any test well f the design capaciy of the

ion well e well system will ba
100:000 opé or preater;

3 & any morutoring well, constructed to as-
sess the imipact of t of an achivily not permil-
ted by the state, when installed on
property other than that on which the -

unpermitied activily 1ook ook place:

(4) €5 any recovery well;
(3) ¢} any well intended for the recovery of

minerals or ores

&

A emr¥ e exploration welk

{6) &5 any oil or gas exploration or rccovery
well;

(7} €99 any-well for recharge or injection pur-
poses;

£ anv cuthodie wealls

protectien
{8) & any well with a design deviation from
the standards specified under the rules of
this Subchaplcr

which 2 permit mrest be ebtaned from the de-
portment mey be permitied as part of that faed-
4 provided; hewever; that the peswat eppheant
eem&%*ha&%e-?%ﬁ%&brh&p&er
mcludine constuetion standards and reperting

FOQUIRARALS- ,
(¢} €3 The Commsmissien Dircclor may delegate,
through a Mcmorandum of Agreement, 10 an-
other state sovernmental agency, the authornty to
pcrmu wells that are an integral part of a facility
requiing a permit from the agency. Provided,
however, 1hat the permitiee comply with all pro-
VISIONS oflhas Subchapter, including construction
standards and the - reporiing requirements as
specified 1n “Rule .0114. In the absence of such
agreement, all wells specified in Paragraph (b) of
Qu_s Rule require a well construction permut in
addiion 10 any other permuls. .
(d) &) An application for a permut shall be
submiticd by the owner or his agent. i dupk-
" ezt 1 the departinent on fosms fumished by the
depustmunt; and shall mclude the {elie-wlﬁg- in
the cvent that the permit applicant is not the
owner of the property on wh)ch the wcu O W cl!
svsiem 15 10 be construcicd, the pommit appl;ca-
Lon musl conlam wnlien approval jrom the

€anl assumes mes tolal responsibility for cnsunng Lhal
zhc well(s) will be located. construcicd. main-

D-4
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1ained and abandoned 1n accordance with the re-
guirements of this Subchapter,

e) The agghcahon shall be submitted in du-
pglﬂzlale 10 the Division. on Jorms furnished by the
Division, and shall include the fo].lowmg

N For all wells:

(A) the owner’s name (facility name);

{B) the owner’s maiing address (facility
address);

(C) descnption of the well type and activity
requiring a permt;

(D) facility location {(map);

(L) site plan shawins

walls: 2 map of the facibity and eeneral site
arca, {0 scale, showing the locations of:
(_'l al] properny boundarnies, at lca51 one
of which is refcrenced lo a minimum
of two Jandmarks such as identiicd
y0ads, inferscctions. streams O lakes;
(n) all cusung webs, identyied by tvpe
of use, within the property boundancs;
(i) the proposed well or well system;
(iv) ‘any lest bonnes; and
{v] "2l sources of known or potential
goundwalcr coniamination (such as
seplic lank svstems; pesticade, chemical
or fuel slorage arcas: anunal feedlots:
]andﬁﬁs or other wasie disposal arcaj

site;

(F) lecation and desermption of existing wells
sesiern:  the uel] dnlling contractor’s
name, if known,

(CY locstion of any test bornes:

(G) 848 construction diagram of the pro-
posed wells well(s) mcludmo specifications
describing all matcnals to bc used, meth.
ods of construction and means for assur-
ing the integnty and quality of the finished
well(s).

(2) For water supply wells or well systems
with a designed capaaty of 100,000 gpd
or greater the application shall include, 1n

z2ddion 10 lhc information required m .

Subparagraph h (c)(1) of this Rule: 8
: shall tnelude:

(A) the numbcr, yicld and Jocation of ex-
isting wells in the system;

(B) the design capacity of the proposed
well(s);

(C) any other information that the depas
ment Division may reasonably deem nce-
essary.

(3) Tor lhosc monitoring wells anpd recover:
wells with a desien deviation from lhc
spccaﬁcanons of Rule .0108 of this Scc-
Aon. in addition 10 the inlormalion re-
qum:d in Subparagraph (e}(1) of this
Rule:

(A) a desenption of the subsurface condi-
tions suflicient 10 evaluate the site. Data
from test borings, wells pumnping icsts,
etc., may be required as necessary:

(B) a description of the quantty, character
and origin of the contarmnation;

{C) 2 justification for the necessity of the

desien deviation; and

(D) €53 any other information that the de-
pasment Division may reasonably deem
necessary.

(_1 For those recovery wells with a desim
deviation from the g’gccmcahons m Rule
.0108 of this Section. in agdition 1 1o the

“information  required . mn Subparazraph
{e)(1) and Parls (©OGYAY, {B) and (C) of
this Ru]c 1hc anhcauon sha]_l dcﬂcnbe

1he drsposal of those fluids ud} have an
ympact on anv exsting wells s other than
those mstalicd for the express purpose of
measunng the ellectiveness of 1 of the recovery
well(s).

) In the event of an cmecrgency, moniionng
wells and,or recovery wells may be constructed
after verbal approval 15 provided by the Direclor
or his deleeate. ~frer the faet After-the-fact ap-
pbcations shall be submitied by the dnller or
owner within ten days after construction begns.
The application shall include construction details
of the monitoring well(s) andfor recovery well(s).

{g) It shall be the responsibility of the well
owner or his agent to see that a permit is secured
prior 1o the beginning of construction of any well
for which 2 permut 15 rcquued under the rules of

the this Subchapter.

Statutory Authority G.S. 87-87.

0107 STANDARDS OF CONSTRUCTION: WATER-SUPPLY WELLS

{a). Locauon.
(1) The well shall not be located

) 1 an arca pet generally subject 1o flooding.
clude those with concave slope, alluvial or colluvial soils,

Areas which have a propensity for flooding in-
gullics, depressions, and drainage ways;

) 2t a mneenum homontal distenss of 33 %WWWWMW
@M%MHM%MWE%H&%W%aWW
Surddlins where 1 15 pot feasble to obtein 5O feat separetien beiwseen o well and a watestight
‘hgwdvase eolloction feilite bocause of lot sine or other hued condinans; the honnental opa-
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1BiRts:

«©) mam%@%ém%mw%wwmm
w%%%aam%%%%%m%m#mw
,memmm%%é%m@amgkm
W%Hﬁwwm%mwwwmmam&“a
m%dmmwmwmmwmwmm

feasible distance; but in Ro ease less than 50 feex
(2) The minimum horizontal separation between a2 well, intended for 3 single-family residence or

other non-public water system, and potential sources of ,q:oundwalcr contamination shall be as
follows unless otherwise specihed: »

{A) Scptic tank and drawnfield ...ccoocoveveieenees eeveee ettt e et s bty e aee e e AR e ns 100 ft.
(B} Other subsurface ground absorption waste disposal SYSIEM. .o ciormeursnmrrssmssimeresansenss 100 51,
(C) Industrial or municipal sludge-spreading or wasiewaicr- IMRalion SIIES ..cerermsieeerens !OO .
(D) Water-tight scwape or bquid-waste collection or tmnsfer facility .. I
(E) Other sewage and hqu:d -waste collection or 1raANSICr TACHIY creveceeecrcrsecesesseisesenres 100 fi.
(F) Cesspools and DIIVIES v v e oeeeeses et memseeeseencenssscertsassmatn s8R s S S e s s 100 ft.
{G) Anima! edlolS OF MIBNUTE PHES . wrvnrmsssarrssecrermrsessmsccrsmssms s s i 100 f1.
(H) Fertilizer, pcsucxdc herbicide or other chernical storage areas 100 f1.
(1) Non-hazardous waste storage, {reatment or disposal ia;zoons 100 f1.
(1) Sanitary 1andflls ..o s 00 &1,
(X) Other non- on-hazardous solid waste Jandfills ......... cveesieneirenaeas 1004
{L) Animal bams ..o 100 v
{M) Building [0undalions.......cccerrwerereemrarereras 0.
() Surface water DOIES .oovvevervrrenecmecricnes it e e S04
{Q) Chemical or petroleum fuel underground storage unks regvlated under 15A NCAC 2N:

() Wilh SECONAATY COMAUIMENL 1 verveseressasnrrrscoreesessssssisssss s socsscenns e s T

(%) - without secondary CONLAINMENL ......oviuerrsrrerrries s 100 i
(P) Al other sources of goundwalesr CONLATINANON .cvvunreansernect 100 1.

3} For a well servinga “single-farilv dwelling where Iot sxzc or othcr ﬁxed condmons prcciudc de the
separation distances specihed n Subparagraph (202 of 1h15 Rule, the required scparation dis- dis-
tances may be reduced 10 the maximum possible butin no case Jess  than the following:

(AY Septic tank and drainfield - ettt e 50 M.
(B) Water-1ight sewase or bgmd waste collection or tansfer facilitv .. SRR L S | 8
(€) Building foundations... 25 I
(___) Cesspool or pnvies... S0

A well or wcl} svslern, serving more than one ste farm]\’ d\ve bul wuh 3 dcs:g:ncd capaaly

of less than 100.000 gpd. must meet the separation requirements ggec:ﬁcd n y Subparagraph (a)

(2) of this Rule;

Y A weU or we_ll systemn wﬂh a desiemed capacity of 100, 000 gpd or greater must be located a
sufficient distance [rom known or anticipated sovrces of groundwater Conlaminalion so as 1o
prevent a vaolahon of appbcable a'oundwaxcr quality siandards resuhmJg from the movement

S

a.nd schedule of pumpm

(6) & Actual separation distances must coaform with the more stringent of appleable federal, state
and local requirements;

(7) 3 Wells drilled for public water supply systems rcgulalcd by the Depasmren of Humen Re-
sourees Division of Environmental Health shall meet the siting and all other requirements of that

ée-paﬁm-e-m» Dn 15107,

_ zone or aquifer thai s J\nown 10 bc conlaminatcd;
@ In designated areas descnbed 1 mn Rule 0117 of this Section, the source shall be greater than 35
feet:
(3) 'In designated areas described in Rule 0116 of this Section, the source may be Jess than 20 feet,
bul 1n no case less than 10 fect: and

 (c) 65 Drilling Fluids and Additives. Drilling Fluids and Additives shall be meterak epocified for use

i# ol contain organic or loxic substances and may be comprised only oft
{1} 1bhe formational maicnal cncountered dunng dnlling: or
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(2) matenals ‘manufactured specifically for the purpose of barehole conditioning or water well
construction. ard approved by the 9}%&9&:

{d) ¢e} Casing.
(1) If steel casing 1s used, then:
(A) The casing shall be new, seamless or cleclnc—rcaslancc welded galvanized or black stee) pipe.

Galvanizing shall be done in accordance with requirements of ASTM A-120.
{B) The casing, threads and couphngs shall meet or exceed the spcczﬁcahons of ASTM A-53,

A-120 or AS89.
(C) The minimum wall thickness for a given diameter shall equal or exceed that specified in Table

TABLE 1: MINIMUM WALL THICKNESS FOR STEEL CASING:

Nominal Diameter Wall Thickness
) o -m}—:-o—r- -3:—1/2_ or smaller pipe, schedule 40 is r;:.quucd o

-;-I ------ . 0.142 - )

-_“5- T ‘ 0.156 T
"""""""""""""""""" 512 Toue
h s : ‘ 0.185 T
g 0.250 '
0 ' 020 -
o "l':_z‘"“"'"" -------- o . 0.330 h
-l-‘-l-;nd lar;;-m ' . 0s7s

(D) Stainjess steel casing, threads, and couplings shall conform in specifications 1o the general
requirements in A5 ASTM A-530 and also shall conform to the specific requirements in the
ASTM standard that best describes the chemical makcup of the stamless steel casing that is in-
1ended for use in the construction of the well;

~ (E) Stainless steel casing shall have a minimum wal thickness that is equivalent 10 sianda:d
scheduie number 10S;

{F) Stcel casing shall be equipped with a drive shoe if the casing is scated in a consolidated rock
{formation and for any y other wells 11' lhc casing 1s dnven. | The drive shoe shall be made of foreed,
_ high carbon, « u:mpcrcd seamless sleci and shaIl have a beveied, hardencd cutiing egge. A dnve
shoe will not be required for wi olls 1 n “which U the grout surrounds and exlends the entire - Jength
of 1hc casin

{2) Ir Thcnnoplaslic Casing 1s used, then:

{A) the casing shall be new;

(B) the casing and joints shall meet or exceed all the specifications of ASTM F-480-81, except that
the outside diameters will not be restricted 1o those listed in F-480;

{C) the maximum depth of installation for a given SDR or Schcduic: number shall not exceed that
listed in Table 2; ‘

Editors Notc:. This Tablc has been moved from Part {e}(1YC) in this Rule. The amendments fo the
table arc shown below. The table is shown as deleted from Part (¢)(1)(C). '

TABLE 20 Maximum allowable depths (in feet) of Installation of
Thermoplastic Water Well Casing

Norunal Diameter {in mcht:s)

Schedule
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number- 2 2.5 3 35 4 g 10 12 14 16

Seheawe T

40- 485 635 415 315 253 85 65 65 50 50

Schedwle T T

80- 1460 1685 1170 920 755 340 290 270 265 255

SDR Number Al sz-zm-ctcrs Q_n_@gg) -------------------

SDR 41 0 7

SoRaas T < T
. SDR 27.5- ““"“"8-9 IO(; ----------------------------------------

SDR 26- 95

SDR.ZI ------- ] -é-S

soR12 355 )

SDR 13.5 T s T

(e) 8 Grouting.

(D) The top of the casing shall be terminated by the drifling contractor at least twelve inches
above land surface;

(E) For weclls in which the casing will extend into consolidated rock, therrnoplastic casing shall
bc guxggg with 2 sccuon of stee] casing at ]casl Ihrcc feet in Jengih, or othcr devzcc approv cd

processes of sca!mo and eTouling thc casing and subsguent drilling operations.

(3) in eonstrusting any wel; All water- bcarmo zones that are kpewn 1o conlatn containing polluted
saline, or other non-potable water, that are encountered or penetrated duning dnliine. shall be
adequately cased and cemented off so that pollunon of the overlying and undcrh ng
groundwater zones will not oceur.

(4) Every-well shall be cased sth so that the bottom of!he casing exteadns extends 10 2 minimum
depth as follows:

{A)} Wells located within the area described in Rule .0117 of this Subehapter Section Section shall be cased
from land surface 10 a depth of at least 35 feet;

{B) Wells located within the arca described in Rule 0116 of this Subehapter Section shall be cased
from fand surface 10 a depth of at Jeast 10 feet;

(C) Wells located in any other arca shall be cascd from land surface 1o a depth of at least 20 feet.

(5) The top of the casing shall be terminated by the drilling contractor at least 12 inches above land
surface.

(6) The casing in wells constructed to obtain water from a consolidated rock formation shall be:

(z_‘\_l adequate {o prevent any formational matenal from cmcnng the well in excess of the jevels
spccxﬁcd in Paragraph 1) of Y of this Rulc and .

consohdalcd rock.
Q) The casirg mn wells construcied 10 obtain water {rom an unconsolida!cd rock formaiion (such

10 allow for the msla]lauon and proper opcrahon of pumps and assoCiated equ 1pmen1

(1) Casing shaﬂ be grou!ed 10 2 minimurn depth of twenty feet below land surface e\ccpt that:
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(A In Ihosc areas dcsxgnalcd by the Director to meet the criteria of Rule .0116 of this Subehapter

Scction, grout shall extend 10 a depth of two feet above the screen or, for open end wells, 10 the

pradedodid A }
bottom of the casing, but in no case less than 10 feet.

(B) in those arcas designated in Rule .0117 of this Svbehapter; Section, Section, grout shall extend (o a

minirnum of 35 feet below land surface.
(C) The casing shall be grouted as necessary to seal offall aquifers or zones with water of 2 poorer

quality than that of the producing zone(s).

TABED 2: mm&%%%&hﬁaﬁa&eﬂe{

Thermonlastic MWater Wel Casing
Memnal Diameter

.................. —
romber— 2 5 3 5 4 3 é g 18 2 H 6
__________ . .

40— 482 825 e 4 I ) £5 &5 56 58
--__---__---_l.- .
$0- 1460 1685 HF0 920 IS5 S50 495 346 290 2 285 255
SDR Mumbar A Diomeers ' S
ggp, 44:_-- . T
SOR 325 T
g:g.pc o S gg ___________________
sem2e s T
.5;942;;4 4_g§ ............................................
seRaz T s T T
sDR13s T N

(2) For large diameter wells, commonly referred 10 as "bored” wells, cased with concrete pipe or
ceramic e, the following shall apply:

(A) The diameter of the bore hole shall be at least six inchces Jarger 1han the outside diameter of
1he casing;

(B Tht: annular space around 1hc casing shall be filled with a cement-type grout to a depth of
at jeast 20 feet, excepting those ¢ designated areas speciied m Ruiles .0116 and L0117 of this Sec- Sec-
non. Thc grout shall be placed in accordance with the r eguucmcnt s of 1hzs Paragr_ag

(3) For any well construcied to obtain water from consobdated rock, lht: \»cll ing shall be
grouted, using a cement type goul, 10 a height of five feet above the intersection oi" the cas asmg
and the consolidated rock. :

{4) Bentonite grout may only be used in xhal portion of the borchole that is below the water 1able
throushout the vear.

(3) & Grout shall be placed ardund the casing by one of the foUowmg methods:

(A) Pressure. The annular space between the easing and the formation shall be a minimum of
15 inehes. Grout shall be pumped or forced under pressure through the bottom of the casing
unti it fills the annular arca around the casing and overflows at the surface.

(B) Pumping. %em%m%%mmm%&&amé%e
#ehes: Grout shall be pumped into place th.rouch a hose or pipe cxtended to the boitom of the
annular space which can be raised as the grout is appled. The grout hose or pipe shouid remain
submerged in grout during the cntire application.
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{C) Other. The annular space around the easing shall be a minimum of three 1aches: The annulur
‘space shall be eamplutely filled with wrout by any methed thet will asure completed filling of
the spoee; previded the annuler arca does RO contsin wWater Y the annular sres contains water
HM%W%%W%MM%%%W%WW—
Grout may be emplaced 1n the annular space, by gavity flow throuseh a pipe, 1o 2 mzumum
depth of 20 feet below iand sudacc.
(6) &3y I an outcr casing is nstalled, it shall be grouted by cither the pumpmg or prcssurc method.
__1 4 All grout mixtures shall be prepared prior 10 emplacement.
o (8) £5) The well shall be grouted within five working days after the casing is set.
. (9) #) No additives which will accelerate the process of hydration shall be vsed in. groul for
thermoplastic well casing.
(10) Where goutmz 18 rﬂnrcd by the Qrovxsxon s of ths Section, the grout shall extend outward
e - from the casing wall 10 2 smnimum thickness equal 1o either one- ne-third of the diamcter of the
outside dimension © of the casing or two inches. whichever is greater; excepling, however, that
.. large diameter bored wells shaU maei zhc requirements of Subparagfap_ {e3(2) of this Rule
() te3 Well Screens.

(1) The well, if constructed 1o obtain water from an unconsobdated rock formation, shall be
equipped with a screen that will adequatcly prevent the entrance of formation matena] into the
well afier 1he well has been developed and completed by the well contracior.

(2) The well sereen be of a design to permit the optimum development of the aquifer with minimum
head loss consistent with the intended use of the well. The openings shall be designed 10 prevent
clogging and shall be free of rough cdges, irrcgulantics or other defects that may accelerate or
conmbute 1o corrosion or clogang.

(3) Mulii-screen wells shall not conncet aquifers or zonts which have differences

£ in water quality which would result in contammsnation of any aquifer or zone.

B} in water levels that would result in deplenien of waks from any aguifer or zene er sizfieant
ehange i head i anv aguiler oF zoRe-

{2) ¢4 Gravel- and Sand- Packed Wells.

(1) In constructing a gravel- or sand- packed well.

{A) The grexel p_ackmo matcrial shall be composed of quartz, granite, or simiilar rock material and
shall be clean, reunded; of uniform size, water-washed and free from «l ay, silt, or other delete-
rious matenal.

{B) The size of the sravel packine material shall be determined from a grain size analysis of the
formation material and sheuld be eemmpatible vk the sroin oee of the agufer: shall be of a size
suficicnt to prohibit the entrance of {formation maienal mnto the well in concentrations-above
those permyiticd by Paragraph (h) of s Rulc, ’

(C) The cravel Qackmo matenal shall be pl placcd 1 the annular space around the screcns and casing
by a fluid circulation method, preferably through a conductor pipe F lo insure accurale place-
ment and avoid bridging.

(D) The grevel packing material shall be adequately disinfected

(E}) For grave] -or sand- ~packed wells in which an outer casing, that is grouted its entire length,
does not extend 1o the top of the producing zone, 2 neat ccmcm plug of at least 10 feet in vertical
ttuckness shall be placed in the annular area bcmc-'n the inner casing and formation opposite
the first clay above the top screen. The remaining space shall be ﬁ]led with grout or clay except
the upper 20 fect, which shall be filled with grout. ,

(F) Centenng guides must be installed within five feet of lhe 1op packine matenal to ensure even
disinbution of the packing matcnal 3 in the borehole.

{2) The grevel pack | packing matcnial shall not connect aquifers or zones which have differences
&3 in water quabty 1hat would resull in detesioration of the water quality in any aquifer or zone.
Ak h%%%m&é%mé&ﬁl&m@f%#&m%%wmwm

chanze 7 head = any aguifer of zone:
t2) Lorce Q—:&'—m-w; Rlells

4 AMWMM%WWMW%@%%&M%

ey be construeted

el #Wwwmwmﬂwmwwa@%
£ MMMMMdWWQm%WM%W%

of He comne:

(—Ba %WMMMWM%M%W%%%%% .
grout 18 2 depth of at least 30 feet belew: Jond cudsce. The wout shell be placed in aceordance
-H-‘-h F&Q—%&e@eﬁ%& eﬂl—uéa 54457 {é—){-;% eflhes Sebe-}ﬁqef- :
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fiai} The ravel-pack matersal shall be compesed of querts: cranite; oF awmiar reek matenal and
mammmmmmmw%wmm

(3} ¥ the casing joints are sealed: the bore hele shall have 2 minimusm diameter of tix iches larper
than 1he ouitide diameter of the casing to a dapth of at jeast 20 feer below the land surlace:
%eamk%wmé%eaﬁgshaﬂbe%%wasaﬁé—emgwmad%
ef a1 lezst 20 feet below Jend surdace: -

b mwmmmmmmmmmmwmmﬁ%

(h) Well Development. ‘

(1) Al water supply wells shall be properly developed by the well dnler; .

(2) Development shall include removal of formation malerials, mud, dnlling fluids and additives A
mmmmammsmwm&mm
i eansidered acceptable: such thal the water contains no more than:

(A) five milligrams per Bter (19 mulberams per gallon) of scttleable solds; or

(B) ten N'TUs of turbidity as suspended solids. .

(1) Well Ilcad Completion. .

(1) Access Port. Every water supply well and such other wells as may be specified by the Com-
rission shall be equipped with a usable access port or ais line. The access port shail be at Jeast
onc half inch inside diameéter opening so that the position of the water Jevel can be determined
at any time. Such port shall be installed and maintained in such manner as to prevent entrance
of water or forcign matenal.

(2) Well Contractor Identification Plate. A

(A) An identthcation plate, showing the drilling contractor and registration number and the in-
formation specified in Parl (i}(2)(E) of this Rule, shall be instdlled on the well within 24 72 hours
after completion of the dnlling. ' "

(B) The identification plate shall be constructed of a durable weatherproof, rustproof metal, or
cquivalent matcrial approved bv the Director.

(C) The identification plate shall be seeurely permanently aitached to the well casing or enclosure
floor around the casing where it is readily visible. . :

(D) The idemification plate shall not be removed from the well casine or enclosure floor by any
person '

(E)} The identification tag plate shall be stamped with a permanent marking within 38 davs of
eomplesen of dmilinz 10 show the: :

(i) 1orwal depth of well;

(1) casing depth (f1.} and inside diameter {in.);

() screened intervals of screened wells;

(iv) srave! packing interval of gravel- or sand- packed wells;

{(v) yicld, in gallons per minute (gpm), or specific capacity in gallons per minute per foot of
drawdown (gpm/ft.-dd); and

{vi) siatic waler level and date measured;

i) (vi) date well completed.

(3) Pump Installer ldentification Plate. -

{A] An identhcation plate, displaying the name and registration number of the pump installation
contractor, shall be permanently attached to either the aboveground portion of the well casing,
or the enclosure floor i present, within 72 hours after completion of the pump installation;

{B) The idcntilication plale shall be constructed of a durable waterproof, rustproof metal, or
equivalent malerial approved by the Director; .

{(C) The idenufication plate shall not be removed from the well casing or enclosure floor by anv
person, and - , , :

(D) Tbhe identification plate shall be stamped with a permanent marking to show the.

{1) date the pump was installed; :
(1) the depth of the pump intake; and
(i) the horsepower ratine of the pump.

{4) €5 Vahed fow. Every ariesian well that flows under natural artesian pressure shall be equipped
with a valve so thal the flow can be completely stopped. Wel owners shall be responsible for
the operation and maintcnance of the valve.

(3) €43 Pitless adaprer adapiers or pitless units shall be allowed as a method of well head compiction
under the following conditions: .
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(A) The pitless adapter uwrit device be of stendusd duign end manufactured specifically for the

purpose ‘of water well construclion;

(B) the wnit shall meet indusiey standards for strenmh ard water bphiness;

= Desien, installation and

performance standards shall be those speciﬁcdqg PAS-1 (Pitless Adapter Standard No. ]_)—E

adoplcd by the Water Svstem Counci’s Pitless Adapter Division;

(CY The writ pitless gevice will be compatible with the well casing, o
& mmawwmmmmmame@%m%%
(D) €&y The 10p of the wast pitless device shall be extend at least 8 inches above land surface;
(E) 6= The waat pitless device shall have an access port. o
(5) Al openings for piping, wiring, and vents shall enter into the well at least eight inches above Jand
surface, except where pitless adapter adaplers or pitless units are used, and shall be adequately

sealed 10 preclude the entrance of contaminants into the well.

Stawiory Authority G.S. 87-87; 87-88.

0108 STANDARDS OF CONSTRUCTION:
WELLS OTHER THAN WATER SUPPLY
(2) No well shaill be locaed, construcied, op-
erated, or rcpaired in any manner that may ad-
versely impact the quabty of groundwater.  Any
test holes and bemnss hole or boring shall be
permanently abandoned by the dnller in accord-
ance with Rule .0113 of this Section within two
days after drlling or 1wo days afier testing is
complete, whichever is lcast restnictive; except in
the case that a iest well is being converted 10 2
production well, in which case conversion shall
be completed within 30 days.
{b) Injection wells shall conform to the stand-

.ards sct forth in Section .0200 of thys Subchapter.

(¢) Monitoring wells and recovery wells shall
be located, designed, constructed, operated and
abandoned with matenals and by methods which
are compatible with the chemical and physical

properties of the contaminants involved, specific

site conditions and specific subsurface conditions.
Specific construction siandards will be stemized

‘in the construction permit, if such a permit is re-

quired, but the following gencral requirements
will apply:

() For wells from which samples of
groundwalter or other Lquids will be ob-
tained for the purpose of examunation or
testing, or for the recovery of polluted
goundwaler:

{A) €5 The borehole shall not penetrate to
a depth greater than the depth 10 be
monitored or the depth from which con-
taminants ase 10 be recovered,

{B) & The well shall not hydraubically
connect separate aquyers.

{C) &) The consiruction matcnals shall be
compatible with the contaminants 1 be
monitored or recovered

(D) €43 The well shall be constructed in such
a manner that waler o7 contaminants
from 1the land surfscc cannol rmugrate
along the borehole annulus into srawel

paek the packing matcnal or well screen

arca.

(E) 65y Whes a gravel pack 15 Packing ma-
terial placed around the screen a seal shall
be instaliad abeve the mratel shall extend
10 2 depth at Jeast one foot above the top

compnsed of bentonitic clay or other ma-
tcnal approved by the Dirccior, shall be
emplaced dircctly above and in contact
with the packing matenal.
(F) €63 Grout shall be placed in the annular
space between the casing and the borehole
wall from land surface 10 a depth within
two fest above the top of the well sereen
the top of the clay seal or to the bottom
of the casing for open end wells.
{G) {9 All wells shall be securcd 10 reason-
ably insure against unauthonzed access
and use.
(1) £8) All wells shall be afforded reasonable-
prolection against damage dunng con-
struction and use.
(1) €3 Any wells which are flowing artesian
wells shall be valved so that the flow can
be regulated.
()) The well casing shall be 1erminated no
less than 12 inches above Jand surface da-
twm unless both of the following condi-
(1) site-specific conditions direcily related
10 business activilies, such as vehicle
traffic, wouid endancer the physical in-
tegty of the well, and

(i) the well head i1s completed in such 2
manner so as 1o preclude surficial con-
lamipants from entering the well.

(K) &8) Each well shall have permanently .
affixed an identification platc constructed
of a durable material and shall contain the
following information:

(i) €% dnilling contractor name and regs
travon number;
{u) @) date well completed,

- () {3 1o1al depth of well;

{iv) 82 a warning that the well is not +he
for water supply and that the
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groundwater may contain hazardous
materials; and
(v) €83 depth(s) to screen(s).

(L) Each well shall be developed such that -

the level of turbidity or scitleable sohds

presence of liquids associated with tanks regu-
lated under 15A NCAC 2N (Cnlcna and Stang-
ards Applicable to Underground Storage Tanks)
shall be constructed in accordance with 154
NCAC 2N .0504.

does not preclude accurate chemucal ana-
Jvses of any fluid samples collecied.
(2) Tor any well which will only be vsed 1o

measure groundwater levels. the following -

eencral requirements will apply:

(A) The borchole shall not pencirate 10 2
depth greater than the depth at which
fluid elevation measurcments will be
made:

(B) The well shall not hvdraulically connect

(5 shall be cased as specied i BI0NUe of

(2) sholl be grouted to within twe feet of the
weoll sereens o for epen end wells; to the
bouem ef the casnns valess stheryiss ap-

(e) Wells constructed for the pumose of moni-
torng for the presence of vapors assonated with

——— ——

tanks repuiated under 15A NCAC 2N shall:

separate aquifers; -

(C) The well shall be constructed in such 2
manner thal water or coriamnants frem
the land surface cannot mugraie along the
borchole channel nto the packing maie-
nal or well screen ascas;

(D) Grout shall be placed in the annular
space belween the casing and the borchole
from land surface 1o the clay seal above

ihe packing matcrial or 10 the bottomn of

the casing for open cnd wells; h
(E) Cnless the wells will not be left unat-

tended, such as duning a well capacny or

aquiler capaaty test. all wells shall be se-

cured 10 rcasonably insure against unay-

(1) be constructed 1n such a manner as 10 -
prevent the entrance of surhicial contam-
manls or waler into or aloneside the well
casing; and

(2) e provided with 2 Jockable cap i order
10 reasonably insure againsi unauthonzed

. access and use.

() Temporarv wells and all other non-water
supply wells shall be constructed in such 2 man-
ner as 1o preciude the vertical migration of con-
tamunants within and along the borehole channel.

{z) For sand-or gravel-packed wells. centenine

zuides must be nstalled within five fect of the top

" of the packing matenal 10 ensure even distnb-

ution of the packing matenal in the borehole.

thonzed access and use:

{F)  All wells shall be afforded reasonable

protection against damage dunng con-

struction and use,

(G) Anv well which is 2 flowing anesian
wel] shall be valved such that flow can be
regulated;

(1) The well casing shall be terminated no
less than ]2 inches above land surlace da-
tum unless both of the following condi-
(i)  site-specific conditions related 10

busincss acUvities, such as vchicle traf-
fic. would endaneer the physical ntee-
nty of the well, and '

(i) the well head 1s completed 1n such a
manner so as to preclude surhoal con-
tamunants from entenng the well.

(I} An identification plate constructed of 2

rusiproof, durable matenal shall be per-

contain the followine information
(1) dnlling contracior name and rewsira:
tion number, .
(1) date well completed,
(i) 1otal depth of well,
(1v) 2 warning that 1he wellis not @ waic
supplv well and that the gounduater
' mav contain contaminanis
(d) Sbsematon Wells  \Wells construcied for
the purposc of monitoring or icstne for ihe

Stawory Authority G.S. 87-87; 87-88

0109 PLVIPS AND PULMPING EQUIPMENT

{a) The pumping Capaaity of the pump shall
be consisient with the intended use and yicld
charactenstics of the well.

(b) The pump and rclated equipment for the
well shall be conveniently located to permst easy
access and removal for repair and maintenance.

(c) The base plate of a pump placed durecily
over the well shall be designed to form a
watertight seal with the well casing or pump
foundation. o

(d) In installations where the pump is nol lo-
cated directly over the well, the annular space
between the casing and pump intake or discharge
piping shall be closed with a watcriight seal pref-
erably designed specifically for this purpose.

() The well shall be properly vented at the well
head 10 allow for the pressure changes within the
well exeept when a suction ft 1y pe pump1s used.

(/A hose bibb shall be installed at the well
head by the person installing the pump for ob-
taining water samples. In the case of offset o
pump installaons the hose bibb shall be in-
stallcd on the retormn (pressure) side of the o
pump piping. .

(2) A pnming tce shall be insialled at the well
head in conjunction with offset jet pump vislal:
lations.
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(h) Joints of any suction line installed under-
‘ground between the well and pump shall be sur-

‘rounded by s taehes ef cement, or encased in a

Jarger pipe that is sealed at each end.

(3) The drop piping and electrical winng used
in connection with the pump shall meet all ap-
plicable underwriters specifications. accepizble

to the v
G Comammaled water shall not be used for

priming the pump.
Statutory Authority G.S. 87-87; 87-88.

0110 WELL TESTS FOR YIELD

{a) Every water supply well shall be tested for
capacity by a method and for a period of time
acceptable 1o the department.’

(b) . The permittee may be required as a permat
condition to test any well for capacity by a
method stipulated in the permit.

{c) Standard methods for testing dornestic well
capacities incjude:

{1) Pump Mcthod

(A) select a permanent mcasun'ng point,
such as the 10p of the casing;

(B} measure and record the stanc water
level below or above the measunng point
prior 10 starting the pump;

{C) measure and record the discharge rate
at intervals of 10 munutes or less;

{D) measure and record water levels using

a slee]l or elecinc tape at mlcrva]s of 10

rinutes or less;

(E) conunue the test for a penod of at least
one hour;

(F) make measurements within an accuracy
of plus or minus.0.25 of a feet- an inch.

{2) Bailer Method

(A) select a permanent measuring point,
such as the top of the casing;

(B) measure and record the static water
level below or above the measuring pont
pridr 1o starting the baibing procedure;

(C) bail the water out of the well as rapidly
as possible for a period of at least one
“hour, determine and record the bailing
rate in gallons per minute at the cnd of the
bailing period;

(D) measure and record the water level im-
mediately afler stopping bailing process.

(3) Air Rotary Drill Method

{A) measure and record the amount of wa-
ter being injected into the well dunng
drilling operations;

(B) ‘measure and rccord the discharge rate
in gallons per minute at intervals of one
hour or less during dnlling operations;

(C) afier completion of the dnlbng, con-
tinue 1o blow the water out of the well for
al Jeast 30 minutes and measure and re-
cord the discharge ratc in gallons per

minute at intervals of 10 m'mules or less
during the penod;

(D) measure and record the water Jeve] im-
mediately afler discharge ceases.

(4) Air Lift Method

(A) Mecasurernents shall be made through
a pipe placed in the well;

(B) The pipe shall have a2 minimum inside
diameter of at Jeast five-tenths of an inch
and shall extend from top of the well head
to a point nside the well that is below the
boitom of the air line; _

(C) © Measure and record the static walcr
level prior to starting the air compressor;

(D) Measure and record the discharge rate

" at intervals of 10 minules or less;

(E) Measure and record the pumping level
using a steel or electric tape at intervals
of 10 minutes or less;

{F) Continue the test for a pcnod of at lcast
one hour.

(d) Public, Industrial and Imgation Wells.

" Every public, industrial and imigation well upon

completion, shall be tested for capacity by the

drilling contractor (except when the owner spec-

ifies another agent) by the following or equiv-
alent method:

(1) The water level in the well 1o be pumped
and any observation wells shall be meas-
ured and recorded prior to staring the
test.

{2) The well shall be tested by a pump of
sufficient size and Bift capacity 1o satisfac-
torily test the yicld of the well, consistent
with the well diamcter and purpose.

(3) The pump shall be equipped with sufli-
cient throttling devices o reduce the dis-
charge rate 1o approximately 25 percent
of the maximum capacity. of the pump.

{(4) The 1est shall be conducted for a penod
of at least 24 hours without interruption
and shall be continued for a period of at
least four hours after the pumping water
level stabilizes (ceases to decline). When

“the total water requirements for wells
other than public, community or munici-
pal supply wells are less than 100,000 gpd,
the well shall be tested for a period and in
a manner to satisfactorily show the ca-
pacity of the well, or that the capacity of
the well is sufficicnt to meet the intended
purpose.

(5) The pump discharge shall be sct al a
constant rale or rates thal can be main-
tzined throughout the testing period. 1f
the well is tested at two Or more pumping
rates {a step-drawdown test), the pumping
water Jeve] shall be stabilized for a period
of at least four hours for each pumping
rate
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(6) The pump discharge rate shall be meas-
vred by an orifice meter, flowmeter, welr,
or equivalent melenng device. The me-
tering device shall have an accuracy within
plus or minus five percent.

The discharge rate of the pump and time

shall be mcasured and recorded at inter-
vals of 10 minutes or less duning the first
two hours of the pumping pcnod for each
pumping rate. 1f the pumnping rate is rel-
atively constant after the first two hours
of pumping, discharge measvrements and
recording may be made al longer ime in-
1ervals but not to exceed one hour.

(8) The water level in each well and time shall

be measured and recorded at intervals of
. five minutes or less during the fust hour
of pumping and at intervals of 10 minutes
or less during the second hovur of pump-
ing. Adter the sccond hour of pumping,
the water level in .each well shall be
measured at such intervals that the lower-
ing of the pumping walcr level does not
exceed 0.25 of 2 oot er tiree wehes an
inch between measurements.

A reference point for water level meas-
urements (preferably the top of the casing)
shall be selected and recorded for the
pumping well and each observation well
10 be measured during the test. All waler
level measurements shall be made from
the selected reference points.

o

.

(10)
made with a stee! or elecidic tape or
equivalent measuning device. '

All water level measurcments shall be
made within an accuracy of plus or minus
0.25 of a foot e three mc—hee— (three
mches). ]

Afier the completion ol the pumping
period, measurements of the water level
recovery tate, in the pumped well, shall
be made for a period of at lcast two hours
n the same manner as the drawdown,

()

(12)

" Statutory Authority G.S. 87-87; 87-88.

B DISINFECTION OF WATER SUPPLY

WELLS
All water supply wells shall be disinfected upon
completion of construction, maintenance, re-
pairs, purnp installation angd testing as follows: -
(1) Chionnation.

{2} 63 Chlonine shail be placed in the well in
sufficient quantities 10 produce a chlorine
residual of at lcast 100 parts per milbon
{(ppm) 1n the well. A chionne solution
may be prepared by dissolving high test
calcivm hypochlorite (1rade names include
HTH, Chior-Tabs, cic) in water. Aboul
0.12 percent available chlonne is needed

All water level measurements shall be -

per 100 gallons of water for 100 ppm
chiorine residual. As an example, a well
having a diameter of six inches, has a
volume of about one and five-tenths gal-
lons per foot. If the well has 200 feei of
water, the mimimum amount of
hypochlorite required would be 0.36 lbs.
(1.5 x 200 feet = 300 gallons, 0.12 1bs. per
100 galions, 0.12 x 3 = 0.36 1bs.)

(b) & The chlorine shall be placed in the well
by one of the following or equivalent
methods’

(i) &3 Chiomninc tablets may be dropped in
the top of the well and allowed to settle
{o the bottom.

(i) €23 Chlonne solutions shall be placed in
the botiorn of the well by vsing a bailer
or by pouring the solution through the
drill rod, hose, or pipe placed in the bot-
tom of the well. The solution shall be
flushed out of the dnll rod, hose, or pipe
by using water-or air.

{c) By Agtate the water in the well o insure
thorough dispersion of the chlorine.

{d) 3 The well casing, pump column and any
other equipment abovc the water jevel in .
the well shall be thoroughly ninsed with

~ the chlonne solution as a past of the dis-
infecting process.

{¢) &) The chlorine solution shall stand in the
well for a period of at least 24 hours.

" (D) #) The well shall be pumped until the sys-
tem is clear of the chiorine before the
systemn 1s placed in use.

(B A sample of the water should be aralwned
- and feund safe for human consumpues:
(2) Other materials and methods of disinfection

may be used upon pnor approval by the

Director.

Stawtory AQ[hori!y G.5.87-87; 87-88. -

0112 WELL MAINTENANCE: REPAIR:
GROUNDWATER RESCURCES

(a) Every well shall be maintained in a condi-
tion whereby it will conserve and protect the
eround water goundwater resources, -and
whereby it will not be a source or channcl of
contamination or poliution to the water supply
or any aquifer.

{b) All matenals used in the maintenance, re-
placement, or repair of any well shall meet the
requirements for new instaliation,

(c) DBroken, puncturcd or otherwise defecnvc
or unserviceable casing, screens, hixtures, scals,
or any part of the well head shall be repaired or
replaced, o1 the wcl] shall be properly aban-
doned.

{(d) National Scxcnce Foundation (NSF) ap-
proved PVC pipe rated at 160 PSI may be used
for finer casing. The annular space around the
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liner casing shall be at lcast five-eighths inches
and shall be compictely illed with neat-cement

grout.
Sraiutory Auhority G S 87-87, 87-88.

0113 ABANDONMENT OF WELLS
{a) Any well which has becn abandoned, cither
temporanly or permanently, shall be abandoned
i accordance with one of the following. proce-
dures:
(1} .Procedures for temporary aba.ndonmcn:
of wells:

(A) Upon temporary removal from scrvice
or pnor o being put into service, the well
shall be scaled with a water-tight cap or
seal compatible with casing and installed
50 tha! 3t cannot be removed easdy by
hand. . .

{B) - The well shall be maintained whereby
1t is not a source or channel or contam-
ination durnng iemporary abandonment.

(C) ELvery lemporarily abandoned well shall
be protecied with a casing.

(2) Procedures for permanent abandonment
of wells:

{A) Al casing and screen materials may be
removed pror lo initiation of abandon-
ment procedures if such removal will not
cayse Or contribule 1o contamination of
the goundwalers. Any casing not
grouted in accordance with Rule .0107
Paragraph (d) of this Section shall be re-
moved or properly grouted.

{B)} The enure depth of the well shall be

" sounded before 1t 15 sealed 10 ensure {rce-
domn from obstrucuons that may interfere
with sealing operations.

{C) The well shall be thoroughly disinfected

prior o sealing.
{D) In the case of gravel-packed wells in
which the casing and screens have not

been removed, neat-cement shall be in-.

jected mio the well completely filling it
from the bottom of 1he casing to the 10p.

{E) "“Bored™ wells shall be compietely fitled
with cement growt, dry clay or matenal
excavaled dunng dnling of the well and
then compacied in place.

{I") Wells, other than “bored” wells, con-
structed m unconsobdated formations
a+er than “bared- wells shall be com-
pletely élled filled with cement grout by
introducing it lhrough a pipe extending to
the botiom of the wel} which can be raised
as the well 15 filled.

(G) Wells construcied in consobdated rock
formauons or that peneirate zones of
consobdaled rock may be filled with ce-
ment, sand, gravel or dnll cutlings oppo-
site the zones of consolidated rock. The

1op of the sand, gravel or cutung fill shall
be a1 Jeast five feet below the top of the
consobidated rock  The remainder of the
well shall be filled with cement grout only.
(M) Test wells less than 20 feet in dexh
which do not penetraie the water table
shall be abandoned in such manner as 10
prevent the well from being a channe] al-
jowing the vertical movement of water or
a source of contamination 1o the
groundwaler supply. Test wells or bor-
ings that penetrate the water table shall
be abandoned by completely flling with
_cement grout.
(b} Any well which acts as a source or channel
of costamination shall be repaired or perma-
nently abandoned withun 30 days ef of rccczpi of
notice from the department.

{¢) The dnlling contracior shall permanently
abandon any wel in which the casing has not
been installed or from which the casing has been
removed, prior 10 removing his equipment from
the site.

{d} The owner shall be responsible for perma-
nent sbandonment of a well except:

(1) As otherwise specificd in these Regu-
latiens: Rules: or

(2) If well abandonment 1s required bccause
the dnller improperly locates, constructs,
or compleics the well.

Stanuory Authority G.5. 87-87; 87-88.

".0114 DATA AND RECORDS REQUIRED
{a) Wcll Cutiings.

(1) Samples of formauon cuttings shall be
collecied and furmushed 1o the department
Division from ali wells when such samples
are requested by the depastsment: Divi-
sion.

(2} Samp]cs or represeniatives cutiings shall
be obtained for depth intervals of 10 feet
or less beginning at the land surface.
Representative cutlings shall also be col-
lected at depths of each significant change
in formation.

(3) Samples of cuttings shall be placed in
contaners furmushed by the
Division and such containers shall be
{dled, scaled and properly jabeled with
indebible-type markers, showing the well
owner, well number if appbcab}e and
depth interval the sampic represenis.

(4) Each set of samples shall be placed in a
suitable container(s) showing the location,
owner, well number if applicable, drller,
depth imerval, and daie.

(3) Samples shall be reiamed by the drller

- until dcbvery instructions are received
from the Division or for a.
period of at leasi 60 days after the well
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record form (GW-1), indicating said sam-
ples are available, has been reccived by the
4 Division.

(6) The fumishing of samples to any person
or agency other than the depastment Di-
vision shall not constitute compliance
with the department’s request and shall
not relieve the dnller of his obligation to
the depanment.

{b) Reports.

(1) Any person completing or abandoning any
well shall submit 10 the Division a record
of the construction or abandonment. er
formas previded by the depamment: For
public water supply wells, a copy of each
completion or abandonment record shall

ment rcsponmhlc for the county in which
the well is locaicd The record shalJ be
on forms provided by the Division ion and

- shall include certification that con-
struction or abandonment was completed
as required by these Regulutiens; Rules,
the ownecr's name and address, well lo-
cation, diamneter, depth, yeld, and any
other information the depasment Divi-
sion may reasonably require.

(2) The certified record of completion or
abandonment shall be submitled to the
deparimment Within a penod of thirty days
after completion or abandonment.

[©)] The furmshmg of records 10 anv pesson

nol constilute Ule compbance With the re-

- poruing requirement and shall not reheve
ihe dnlier of his obligation 1o 1o the charl
ment.

Statutory Autkority G.S. 87-87, 87-88.

0116 DESIGNATED AREAS: WELLS CASED

TO LESS THAN 20 FEET

{2) In somc areas the best or only source of

potable water supply exists between ten and

twenty feet below the surface of the land. In

consideration of this, the Direclor may designate

areas of the state where wells may be ease cascd

10 a depth less than twenty feet. To make e this
determination, the Direcior will find-

(1) that the only or best source of drinking
water exists between a depth of ten and
twenty feet below the surface of the land;

(2) 1that uvtilization of s3id source of water is
11y the best interest of the public.

{b) The following areas are so designated:

(1) in Cumtuck County on Terres Quarter
island and 10 an area between the sound
and a Line beginning at the end of SR 1130

near Cumtuck Sound, thence north 1o the
end of SR 1133, thence north to the end

of NC 3 at the intersection with the
sound;

(2) on the Outer Banks from the northem
corporate limit of Nags Head on Bodie
Island, south to Ocracoke Inlet;

(3) al areas lying between the Intercoasial
Waterway and the ocean from New River
Inlet south to New Topsal Inlet;

(4) all areas lying between the Intercoastal
Waterway and the ocean from the Cape
Fear River south 10 the South Carolina
Line.

(c) In all other areas, the source of water shall
be at least 20 feet below land surface, except
when adequate quantities of polable water can-
not be obtained below a depth of twenty fect,
and at sites not within areas designated in Sub-
paragraph (b) of this Rule the source of water
may be obtained from unconsolidated rock for-
mations at depths less than twenty feet pronded
that:

(1) the well driller can show to the satisfaction
of the depariment; Division, that sufliciem
water of acceptable quality is not available
1o a minurnurn depth of fifty feet; and

(2) the proposed source of water 1s the max-
mum feasible depth above fifty fecl but
in no case less than ten fect.

(3) the regional ex eentral office of the de-
pariment shall be notified pnor to the
construction of a well obiaining water
from a depth between 10 and 20 feet be-
low land surface.

Statutory Authority G.S. §7-87.

0118 VARIANCE

{2) The Director may grant a vanance {rom any
construction standard under the rules of this
Section. Any vanance will be'in wnting, and
may be granted upon oral or wrtlen application
to the Director, by the person responsibe for the
construction of the well for which the vanance is
sought, if the Director finds facts 10 support the
following conclusions:

(]) that the use of the well will not endanger
human health and wclfa_rc or the
groundwater;

{2) that construction in acg:ordance with the
standards was not techrucally feasible in
such a manner as to afford a rcasonable
water supply at a reasonable cost.

(b) The Director may require the vanance 3p-
pbcant 1o submit such information as he decms
neeessary Lo make 2 decision 10 grant or deny the
vanance. The Director may impose such condi-

“110ns on a vanance or the use of a well for whuch

a varance i1s granted as he deems necessary {0
prolect human health and welfarc and the
groundwaier resources. The findings of faa

D-17
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supporting any vanance under this Rule shall be
in wniting and made part of the vanance.

(c) A vanance applicant who 1s dissatisfied wath
the decision of the Director may commence 2
contested case by fling a petition under G.S.
150B-23 within 60 days after receipt of the dea-
sion.

Statutory Authority G.S. 87-87; 87-88; 1508-23.

L0119 DELEGATION

(a) The Dirccior is delegated the authonty 1o

grant permission for well construction under G.S.
87-87.

{b) The Durector 1s delegated the authonty 10
g@ve nolices and sign orders for violations under
G.S. 87-91.

(c) The Director is delegated the authority to
request the Attorney General to instituie avil
actions under G.S. 87-95.

(d) The Director is avthorized 10 subdelegate.
10 an official of the Division, 1he ganting of a

vanance from any construction siandard, or the

- approval of alicrnate construction methods or

matcnals, specified vnder the Rules of this Sec-
tion.

Statutory Authority G.S. 143-215.3(a)(1).

SUBCHAPTER 2L - GROUNDWATER
CLASSIFICATION AND STANDARDS

SECTION .0100 - GENERAL CONSIDERATIONS

0107 COMPLIANCE BOUNDARY

{a) For disposal systems permitted prior 10
Decernber 30, 1983, the compbance boundary is
established at a horizontal distance of 500 fec
from the waste boundary or at the propertly
boundary, whichever is closer 1o the source.

{b) For disposal systems permstied on or after
December 30, 1983, a compliance boundary shall
be. cstabhshcd 250 feet from the waste boundary,
or 50 feet within the property boundary, which-
ever point is closer 1o the source.

{c) The boundary shall be established by the
Durector at the time of permul issuance. Any sale
or transfer of property which affects a compliance
boundary shall be reported immediately 10 the
Director.  ané the c—em-pl-«-aﬂee beeﬁé&e,x e~

established acecordingh For disposal systems
which are not governed by Pasagraphs (e) or (1)

of this Rule. the compliance boundary aflecied
bv Ihc sale or ¢ transicr of properiy will be re-
established consistent with Paragraphs (@) () or (&)
of this Rule, whichever s 1 3s applicabie.

_) For disposal svstems permstied or reper-
mited afler Januvary 1. 1993. no water supply
wells shall be construcied or opcraled within the
compliance boundarv.

(e) For dispesal svsiems permitied or reper-
maticd after January 1, 1993. a permutice shall not

transler fand within an established compliance
boundar unless:

(1) the land wransferred s serviced by 2 com-
mumty waler svslem as dehined in l'w\
NCAC 18C, the source of which 15 ]o
cated outside mg comphance boundarv:
and

2) 1hc deed transferring the Rropeny

Q) contains notice oflhc permuit, including
the permit number, a dcscnpuon of the
1vpe of pernut, and lhc name, addrcss and
lc!cphonc number of the permmlling

_1 coniains a resirnichive covenant rupning
with 1he land and in favor of the pennitice
and the State, as a third party benchaary,
which prohlbns the construction and op-
eration of water “supply wells within the
comphiance boundary; and

(C) contamns a restnictive covenant running
with the land and in [avor of the permitiee
and the State, as a third party beneficiary,
which grants the nght io the permtice
and the State 10 enter on such propeny
within the complance boundary for
groundwater monitoring and remediation
PpUTPOsES.

() If at the ime a permit 1s issued or reissued
after Janvany |, 1993, the permitiee is nol oW ncr
of 1he land within the compliance boundary, )
shall be a condition of the permit issucd or &
newed that the landowner of the land within the
comphance boundarv other than the pcrmmcc
execule and fue in the Rewster of Deeds 1 1he
county in which the land is located. an easemenl
running w the Jand which:

u contamns:

A) coither a notice of the permit. including
the permil number. a ‘a description of the
vpe of permut, and the name, address and
telephone number of ihe pcrmutting
agency; or

(B) 2 reference 10 a notice of the permit
wih book and page number of iis:
recordation ﬂ‘ such notice 1s required to
be filed by statute;

€3] prohxbm the construction and opcranon
of water supply wells within 1 the comph-
ance boundary; and

(3) reserves the neht 10 the permitiee ang the
State to enter on such property within the
compbance boundary for groundwaies
monitoring and rermediation purpeses

{2) 4 The boundary shall form a verucal plane
extending from-the water table 10 the maxynum
depth of saturation.

{h} {&3 T-or round absorption scwage treatment
and disposal systems which are permitied undes
H0 NEAC 184 4900 15A NCAC 18A 1900, the
compliance boundary shall be cstabhshca at the
property boundan

D-18




(i) & Penalties authorized pursuant to G.S.
143-215.6(a)(1)a. will not be assessed for vio-
lations of water quality standards within 2 com-
pliance boundary unless the result of violations
of permit conditions or negligenee in the man-
agement of the facility.

(1) €2} The Director shall require:

(1) that permits for all activities govemed by
(G.5. 143-215.1 be watten to protecl the
quality of groundwater established by ap-

- plicable standards, at the comphance
boundary; .

(2) that rccommendations be made 1o cnsure
compliance with the applicable level of
standards at the compliance boundary on
all permit applications received for review
from other state agencies;

(3) that necessary groundwater quality moni-
toring shall be conducted within ihe
compliance boundary; and

(4) that a contravention of standards within
the. compliance boundary resulting from

activities conducted by the permitted fa-
cility be remedied through clean-up, re-
covery, containment, or other response -
whep any of the following conditions oc-
cur: :

(A) a violation of any standard in adjoining
classified waters occurs or can be reason-
ably predicted to occur considering
hydrogeologic conditions, modeling, or
other available evidence; ,

(B) an imminent hazard or threat 1o the
public health or safety exists or can be
predicted; or

©) a violation of any standard in
groundwater occurmng in the bedrock
other than limestones found in the
Coastal Plain sediments.

Stawigry  Authority  G.S.

143-215.1 (b)),
J43-215.3 (aj (1); 143B-282. _

CLW
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Wellhead Management Program

Geophex, Ltd. »(IV[a.rc_h 1993)

Appendix E

Location and Tank Contents of 458 Underground Storage Tanks at MCB ‘
(Modified from Geraghty and Miller, Inc., 1990)
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0020-1

o 0020-2

0020-3
0021 -1
0024
0025-1
0025-2
0025-3
0025-4
0025-5
0025-6
0025-7
0025-8
0025-9
0031/;8-715
0032-1

' 0032-2
0033
0040~1
0040-2
0045-1
0045/;5-941-1
0045/;5-941-2
0207

0331
0333-A
0333-B
0333-C
0340~1
03441
0599-1
0600
0728-1
0728-2
0738-1
0738-2
0812-1
08201

F7/F5X76
FT/FSX76
F1/ESXT6
F7/F5X76
GB/GS5X82

- F/FIXT3

F1/F3X76
F7/F3X76
F7/F3X76
F7/F3X76
F1/F3X76
F1/F3X76
F7/F3X76

F7/F3X76
" FIIF3X76

FU/FIX72
G8/G5X82
G8/IGSX82
B8/B3X81
CUCIXT6
CIC2X76
B7/BIX75
B/BIX75
B7/BIX75
E7/FSX75
GUG2XT6
G/G2ZX76
G1G2X76
G7IG2X76
GUG2XT5
GUGIXT6
G8/G3X84
G6/CIX61
FIFIXT2
FI/F1X72
F8/F2X86
F8/F2X86
B8/B3X81
D7/D3X74

250
500
500
500
250

[

)

wwvwwwwwwg

5

2,000
500
550

2,000

3,000

1,000

4,000

550
500
500
500
500

500
500
550
500
550

© 500
1,000
275
275
10,000

D-2

DIESEL FUEL
DIESEL FUEL
GAS/EMP
GAS/EMP
GAS/REG
HO/#2F0
UNK/SOLVENT
UNK/SOLVENT
UNK/SOLVENT
UNK/SOLVENT
UNK/SOLVENT
UNK/SOLVENT
UNK/SOLVENT
UNK/SOLVENT
UNK/SOLVENT
GAS

HO/#2F0

.GAS/REG

HOI#2F0
HO/#2F0
HO/#2F0
UO/EMPTY
DIESEL FUEL
GAS
HO/#2F0
HO/#2FD
HO/KERO
HO/KERO
HO/#2F0
HO/#2F0
HO/#2F0
HO/KERO
Uo

WASTE OIL/WATER
HOI#2F0
HO/#2F0
UNK/EMP
HO/#2F0
DF

7200

40600
4000

500

500
1500
1500
1500
3000
3000
3000
3000
3000
3500
2500
2750
7000
7200
7200
1000
1000
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0820-2
0820-3
08204

001

0503~1
0907-1
0913/;5-947-1
0913/;5-947-2
10024

1002-5

1002~A
1002-B

. 1002-C

1002-D
1602-E
1002/;5~1023
1002/;5-1024
1002/;5-1025
1002/;8-1026
1002/;5-1027
1002/;8-1028
1002/;5-1029
1002/;8-1030
1002/;5-1031
1002/;5~1032
1002/;5-1033
1002/;5-1034
10027, 8-1035
1002/;8-1036
1100-1
1100-2
1100-3
11004
1101-1
1101-2

.1101-3

1106
1205/;8-1213-1
1308

D7/D3X74
D7/D3X74
D7/D3X74
F8/F2X86
FB/F2X86
F8/F4X86
F8/F2ZX86
F8/FZX86
F8/F3X85

. F8/F3X85

F8/F3X85
FB/F3X85
F8/F3X85
F8/F3X8S
F8/F3X85
F8/F3X85
F8/F3X8S
F8/F3X85
F8/F3X85
F8/F3X85
F8/F3X85
F8/F3XR5
F8/F3X8S5

- F8/F3X85

FB/F3X85
F8/F3X85
F8/F3X85
FB/F3X8S
F8/F3X85
F3/F2X84
F8/F2X84

FB/F2X84 -

F8/F3X84
FB/F3X84
F8/F3X84
F8/F3X84
F3/F3X85
F8/F4X85
F8/F4X84

10,000 GAS/SUPER UNLEADE 3700
10,000 GAS/UNLEADED 3700
10,000 GAS/REGULAR 3700
2,000 UO/HYD 600
550 HO/KERO 400
550 HO/KERO 1250
550 UO 800
550 UO , 800
2,864 HO/KERO 1300
2,644 HO/KERO 1300
1,000 GAS 1300
1,000 UNKNOWN . 1300
1,000 UNKNOWN 1300
1,000 GAS 1300
1,000 UNKNOWN . 1300
12,000 GAS 11300
15,000 GAS 1300
- 12,000 GAS . 1300 .
15,000 GAS 1300
15,000 GAS 1300
15,000 GAS : 1300
15,000 GAS 1300
12,000 HO/KERO . 1300
15,000 GAS , 1300
12,000 HO/KERO 1300
12,000 GAS _ 1300
12,000 HO/KERO 1300
15,000 HO/KERO 1300
15,000 HO/KERO 1300
1,000 GAS 500
" 7 UNK/GAS/DIESEL 500
? UNK/GAS/DIESEL . 500
? UNK/GAS/DIESEL - 500
560 DF : 1100
1,000 DF 1100
500 DF 1100
500 UO . 2000
500 UO/EMP 2000
275 HO/#2FO UNKNOWN
- CLW
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»

1310-1
1310-2

1401

1402-1
1402-2
1406~1
1406/;5~1416
1413

1450-1
1450-2
1450-3
14504
1450-5
1450-6
1450-7
1501-1
1502-1
1502-2
1502-3

1505
1505/;S-1508
1601
1604/;S-1616
1607

1613-1
1613-2

1613-3

16134
1613-5
1736-1
1750-1
1750-2

1755/;8-1758~1 .

1765
1775-1

"1775-2

1775-3
1775-4

1775-5

F8/F4Xg4
F8/F4Xgd
FB/F4X83
FB/F4X83
FB/F4X83
F8/F4X83
F8/F4X84
F8/F4X84
FB/FS5X85
FR/F5X85
FB8/F5X85
F8/F5X85
F8/F5X85
FB/F5X85
F8/F5X85
FR/F4X83
FB8/F4X83
F8/F4X83
F8/F4X83
F8/F5X84
F8/F5X84

- F8/F5X83

F8/F5X83
F8/F5X83
F8/F4X82
F8/F4X82
F8/F4X82
F8/F4X82
F8/F4X82
F8/F5X82
G8/G1X83
G8/G1X83
G8IG1X84
G8/G1X82
GBIG2X84
G8/G2X84
G8/G2X84

G8/G2X84 '

GB/G2X84

550

275
600
1,500
600
500

10,000

10,000
30,000
30,000

500

1,000
1,000
1,000
1,000
6,000
6,000
1,000
1,000
1,000

UO/EMP
HO/M2FO
HO/#2F0
HO/#2F0
HO/#2F0
HO/#2F
vo -
HO/#2F0
DF

DF

DF

DF

uo

uo

U0
HO/#2F0
UO/EMP
UNK/GAS/DF
UNK/GAS/DF
HO/#2FO
UO/EMP
UO/EMP
Uo

0

GAS/REG
GAS/REG
GAS/SUNL
GAS/UNL
Uo

Uo

Uuo

Uuo

Uo
HO/#2F0
GAS

DF

uUo

Uo

uo

D-4

1000
UNKNOWN
1600
1500
3300
3300
3300
3300
3300
3300
3300
1200
1300
1300
1300
1100
1100
00
800
800
550
550
550
550
550
. 500
1100
1100
1100
1200
1500
1500
1500
1500
1500
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1780-1

1780-2
1804/;5-1856-1
1804/;S-1856-2
1804/;5-1856-3
1804/;5-1856—4
1804/;5-1856-5
1804/;S-1856-6
1812
1815/;5-1813-1
1815/;5-1813-2
1841-1

1841-2
- 1841/;S-1840-1
1841/;S-1840-2
1841/;S-1840-3
1841/;5-1840-4
1841/;5-1840-5
1854-1
1854-2/;81876
1854-3/;81876
1854-4
1854-5/;81875
1854—6/:51875
. 1860-1

1880~1

1880-2

1880-3

1915°

1919-1

1919-2

1919-3

1932-2
1932/:5-1920
1938

1943
2615/;5-2637-1
-2615/;5-2637-2
5400 '

G8/G2X84 -

G8/G2X84
G8/G2ZX83
G8/G2X83
GB8/G2X383

GB/G2X83.

G8/G2X83
G8/G2X83
GB8/G3X83
GB/G2X83
GB8/G2X83
G8/G3X84
G8/G3X84
G8/G3X84
GB/G3X84
G8/G3X84
GB/G3X84
G8/G3X84
GB/G3X84
G8/G3X384
G8/G3X84
G8/G3X84

- G8/G3X84

G8/G3X84

GB/G3X83 .

G8/G3X83
G8/G3X83
G8/G3X83
C5/C3X56
E6/E2X66

ES/E2X66

B6/E2X66

C5/C2X56
C5/C2X56
D6/D2X63
EV/E2X72
D6/D1X63
D6/D1X63

CC4XT5

1,000
1,000
600
600
600
600
600
600
550
10,000
10,000
500
200
30,000
30,000
10,000
5,000
6,000
2,000
30,000
30,000
1,000
6,000
6,000

550°
10,000
6,000
1,000
3,000
500
500
1,000
500
1,000
250
7,500
15,000
15,000
10,000

vo
Uo

Uo

Uo

uo

U0

vo

Uo
HO/#2F0
DF

DF
UO/EMP
UO/EMP
GAS

DF

DF

GAS

DF

Uo

DF

DF

Uo

DF

DF

uo

DF

DF

uo
HO/#2FO
HO/#2FO
HO/#2FO
GAS (UNLEADED)
DF :
GAS
HO/#2F0
HOI#2F0
HO/#6FO
HO/#6FO
HO/#2FO

1700
1700
1500
1500
1500
1500
1500
1500

UNKNOWN

1600
1600
2400
2400
2400
2400
2400
2400 .
2400
2500
2500
2500
2500
2500
2500
20600
2000
2000
2000
7500
6600
6600
6600
7960
7900
3500
7100
3500
3560

800
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A-0002
A-0010/;SA-26
A-0012/;SA-30-1
A-0012/;5A-30-2
A-0047-1
A-0047-2
A-0047-3
A-0047-4
A-0047-5
A-0047/;SA-21
BA-0130-1
BA-0130-2
BA-0130-3.
BA-0130/;SBA-132
BA-0138-1
BA-0138-2
BB-0004/; SBB-204
BB-0007-1
BB-0009-1
BB-0005-2
BB-~0009-3
BB-0009-4
BB-0009-5
BB-0014/;:SBB-1
BB-0030/; SBB-~99-1
BB-0030/; SBB-99-2
BB-0046

BB-0048

BB-0049
BB-0051-1
BB-0051-2

© BB~0052/;SBB-70
BB-0071-1
BB-0071-2
BB-0071-3
BB-0071-4
BB-0071-5
BB-0071-6
BB-0101-1

M6/M3X65
M6/M3X65
M6/M3X65
M6/M3X65
M6/M3X65
M6/M3X65
M6/M3X65
M6/M3X65
M6/M3X65
M6/M3X65
P11/P2X113
P11/P2X113
P11/P2X113
P11/P2X113
N11/N3X113
N11/N3X113
N7/N3XT3

- NUN2X72

N7/N2X72 .
N7/N2X72
N7/N2XT2
N7/N2X72
N7/N2X72
N7MN2X72
M7/MSX73
M7/M5X73
M6/MSX6S
M7/MAX71
M7/M4XT72
M7/M5X73
M7/M5X73
N7/N1X73
M7/M5X73
M7/M5X73
M7/M5X73
M7IMSXT73
M7/M5XT73
M7/MSXT3
N7/N2X73

2,000
30,000
5,000
10,000
30,000
1,000
1,000
500
500
550

. 550
500

?
10,000
10,000
10,000
550

?

550
1,000
2,000
1,000
2,500
2,500
300
300

+ 5,000

500
500
500
500
500
500
2,500

' UO/EMP

UO/EMP
GAS

DF

uo

Uo

DF

GAS
HO/#2F0
DF

DF

GAS
UO/EMP
UO/EMP
GAS
HO/#2F0
DF
PROPANE
HO/#6F0
HO/#6F0
HO/#6F0
vo

Uo

DF

GAS
GAS
GAS
HO/#2F0
HO/#2F0
UO/EMP
vo

DF
UO/EMP .
HO/#2F0
HO/#2FD
HO/#2F0
HO/#2F0
HO/#2F0
DF

D-6

3700
4200
3800
3800
4000
4000
4000
4000
4000
4000

4200
4200
4200
4200

400
400
2250
1300
1200
1200
1200
1200
1200
1500
420
420
3000
1100
800
1000
1000
1100
650
650
650
650
650 -
650
1300
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BB-0101-2 N7/INZXT73 500 GAS 1300

BB-0177-1 N7/INIXT2 6,000 GAS/SUNL 350
BB-0177-2 N7/NIX72 6,000 GAS/UNL 350
BB-0177-3 NT/NIXT2 6,000 GAS/REG © 350
BB-0177-4 N7/NIXT2 1,000 WATER/WASTE OIL 350
" BB-0177-5 N7/N1XT2 600 HO/#2FO 350
BB-0190-1 NT/NIXT2 550 HO/#2FO A 200
.BB-0190-2 N7/N1X72 550 DIESEL 200
CG-0001 . BI1/B4X14 500 UO 1200
FC-0040-1 G9/G3X94 6,000 GAS 275
FC-0040-2 assist9d 6,000 DF 275
FC-0040-3 G9/G3X94 © 1,000 UO 275
FC-0045 G9/G3X94 550 UO : ?
FC-0101/SFC-103  G9/G4X91 " 550 UO 600
FC-0102/SFC-104  G9/G4X91 1,000 UO : 600
FC-0120 G8/G4X86 1,000 WASTE OLL © 300
FC-0120/SFC-122-1 GB/G4X86 10,000 GAS ' 300
FC-0120/SFC-122-2  GB/G4X86 10,000 DF 300
FC-0190-1 GIGEX91 500 UO 800
FC-0190-2 G9/G4X91 500 ACID/BAT 800
FC-0200-1 G9/G4X92 5,000 GAS ‘ 1400
FC-0200-2 G9/IGEX92 20,000 DIESEL FUEL 1400
FC-0200-3 G9/G4X92 20,000 DIESEL FUEL 1400
FC-0200—4" G9/G4X92 20,000 DIESEL FUEL : 1400
FC-0200/;SFC-204  G9/G4X92 550 UO . 1400
FC-0200/:SFC-205 * G9/G4X92 1,000 UO 1400
FC-0202-1 G9IGAX91 10,000 HOM2FO 1300
FC-0230-1 G9/G5X91 © 2,500 DIESEL FUEL 1300
FC-0230-2 G9/G5X91 2,500 DIESEL FUEL - : 1300
FC-0230-3 G9/GSX91 550 UO : 1300
FC-0241-1 G9/G5X92 - 6,000 DIESEL FUEL 1300
FC-0241-2 G9/G5X92 6,000 GAS/UNL 1300
FC-0241-3 Go/GSX92 - 1,000 BO/KERO 1300 -
FC-0251-1 G9/GS5X92 2,000 UO } 950
FC-0251-2 -G9/G5X92 5,000 DIESEL FUEL 950
FC-0251-3 G9/G5X92 © 5,000 GAS 950
FC-0255-1 . G9/G5X92 10,000 DIESEL FUEL 500
FC-0255-2 G9IG5X92 6,000 GAS 500
FC-0255-3 GS/G5X92 6,000 GAS . 500 CLW
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+o neatest .,
FC-0260 HO/H1X92 2,000 HO/DIESEL FUEL 1600
. FC-0263-1 HY/H1X92 6,000 DIESEL FUE : 900
FC-0263-2 HO/H1X92 6,000 GAS : 900
FC-0263-3 HI/HIX92 6,000 DIESEL FUEL 900
FC-0263-4 HO/H1X92 6,000 GAS : 900
FC-0263-5 HY/H1X92 1,000 U0 900
FC-0270-1 G9/G5X93 2,500 UG : 300
FC-0270-2 G9/GS5X93 2,500 UO : 300
FC-0270-3 G9/G5X93 10,000 DIESEL FUE 300
FC-0270-4 G9/G5X93 .4,000 DIESEL FUEL 300
FC-0281-1 G9/G4X93 6,000 DIESEL FUEL 875
FC-0281-2 G9/G4X93 6,000 GAS 875
FC-0364 . H8/H2XS86 500 DIESEL FUEL - 2000
FC-0739/;SGP-16 - G8/G4X86 600 UO/EMP 750
G-0480 A2/A4X25 550 HO/$2F0 1800
G-0650-1 A2/ASX25 550 UO 1800
G-0650-2/;SG649.  A2/ASX25 . 7200 - . 1800
H-0001-1" F6/F2X65 1,000 #2 FUEL OIL 9000
H-0001-2. F6/F2X65 7 HO/#2F0 9000
H-0018 F6/F2X65 10,000 . GAS/LEAD 9000
H-0018/;H-112 F6/F2X65 ? UO : 9000 -
- B-0019-1 A F6/F2X65 15,000 HO/#6FO . 9000
H-0019-2 F6/F2X65 15,000 HO/#6F0 9000
H-0019-3 F6/F2X65 15,000 HO/#6FO - 9000
H-0030/;H-124 F1/F1XT 560 HO/#2FO 7000
H-0030/;H-125 F1/F1X71 560 HO/#2F0 7000
H-0120 . F6/F1X65 1,000 HO/#2F0 9000
HP-0100-1 F7/F2X74 10,000 DIESEL FUEL 4200
" HP-0100-2 F7/F2X74 2,000 GAS ’ 4200
"HP-0100-3 FF2X74 550 UO 4200
HP-0825 . DWDIX74 10,000 HO/#2F0 1400
LCH-4015-1 B8/B3X82 12,000 GAS/EMP 1200
LCH-4015-2 B8/B3X82 12,000 GAS/EMP ‘ T 1200
LCH~4015-3 B8/B3X82 12,000 GAS/EMP : 1200
LCH-4015-4 B8/B3X82 2,500 DF/EMP 1200
LCH-4022 B8/B3X82 2,500 HO/#2F0 1200
LCH-4025 B8/B3X82 1,000 HO/#2FO 1300
LCH-4027 B8/B2X82 : 7 UNKNOWN 9800
LCH-4034-1 B8/B3X82 10,000 GAS -9 CLW
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LCH-4034-2 BR/B3X82 10,000 GAS ?

LCH-4034-3 B8/B3X82 2,000 DIESEL FUEL 2
M-0090 B4/B3X46 500 UO 9800
M-0090/;SM—0195-1 B4/B3Xd6 - 5,000 DF 9800
M-0090/;SM-0195-2 B4/B3Xd6 5,000 DIESEL FUEL 9800
M-0101 B4/B2X46 500 UO/EMP 9700
M-0101/;SM-0191-1 B4/B2X46 550 GAS . 9700
M-0101/;SM-0191-2 B4/B2X46 . 550 DIESEL FUEL 9700
M-0119/;SM-193  _B4/B3X46 1,000 GAS ' 19800
M-0171-1 . B4/B1Xd5 5,000 GAS/EMP . 9700
M-0171-2 B4/B1XdS 5,000 GAS/EMP 9700
M-0171-3 ' B4/B1X45 5,000 GAS/EMP 9700
M-0178 B4/B1X4S 275 GAS/EMP UNKNOWN
M-0214 B4/B4X 44 550 HO/KERO 13200
M-0230-1/;SM-269-1 B4/B4Xdd 15,000 HO/DIESEL FUEL 13200
M-0230-2/;SM-269-2 B4/B4Xdd 15,000 HO/DIESEL FUEL 13200
M-0232 . B4/B5Xdd 550 HO/KERO 14200
M-0233 " B4/BSX4d " 550 HO/KERO 14200
M-0234 B4/B5X44 550 HO/KERO . 14200
M—0235 B4/B5X4d 550 HO/KERO 14200
M-0236 C4/C1X44 550 HO/KERO , 14200
M-0255 B4/B4X4d 550 HO/KERO 13200
M-0612 ASIASXS! 500 HO/KERO 7500
M-0625-1 ASIASXS52 550 UO 7500
M-0625-2 ASIASXS2 20,000 HO 7500
M~0625-3 - AS/ASX22 30,000 HO 7500
NH-0100/;101 B7/BAXT3 20,000 HO/#2FO 2100
NH-0100/;102 . B7/B4XT3 20,000 HO/MFO 2100
NH-0100/;103 B7/B4XT3 20,000 HO/#6FO 2100
NH-0100/;104 B7/B4X73 - 20,000 HO/#6FO 2100
NH-0118-1 B7/B4X74 10,000 GAS/UNL 2300
NH-0118-2 B7/B4X74 2,000 HO/#2FO 2300
NH-0118-3 B7/B4X74 200 UO 2300
NH-0120 - CUCIXT3 1,000 HO/#2FO ' 2300
PT-0005 ES/ESX83 500 HOI#2FO 2500
PT-0039-1 E7E4X76 1,000 PEST/WAT 5000
PT-0039-2 E7/E4X76 1,000 PEST/WAT 5000
RR-0014/;SRR-80  M2/M2X26 600 UO/EMP 700
RR-0015-1 M2/M2X26 500 UO 400 CLW

oo - 0000002072




L4

RR~0015-2
RR-0015-3
RR-0015-4
RR-0015-5 :
RR-0015/;SRR-84
RR—-0017

RR-0020

RR~-0022

RR~-0024
RR~-0072-3
RR-0072-2
RR~-0072-1
RR-0085-1
RR-0085-2
SH-0008

TC-0470

TC-0474

TC-0647
TC-0647/;8TC-567
TC-0774 ‘
TC-0865/;STC-868
TC-0912-1 :
TC-0912-2
TC-0912-3
TC-0912-4

TC-091 2-5
TC-0942

TC-1251

TC-1255

TC-1500
TP-0447f,STP-446
TP-0457

TT-0035

Fr-0038
TT-0038/;STT-39-A
TT-0044
TT-0048~1
TT-0048-2
TT-0049/;STT-69

M2/M2X26

M2/M2X26
M2/M2X26
M2/M2X26
M2/M2X26
M2/M2X26
M2/M2X31
M2/M2X32
M2M2X32
M2/MZX26
M2/M2X26
M2/M2X26
M2/M3X26
M2/M3X26
39/32X96
A2ASX2S
A2IA4X25
A3/ASX31
A3/ASX31
B2/BIX25
B2/B2X25
B2/B2X23
B2/B2X23
B2/B2X23
B2/BIX23
B2/B2X23
B2/B2X24
B2/B4X24
B2/B4X2!
B2/B5X24
E8/ESX86
E8/ESX86
B6/B2X63
B6/B1X66
B6/B1X66
B6/B2X64
AGIASX63
AGIASX63
AGIAGX66

5,000

750
550
550
500
500
600
550
6,000
4,000
6,000
550
550
550
1,000

7,500
12,000
2,000
600
1,000
1,000
1,000
1,000
6,000
1,000

DIESEL FUEL
HO

HO

HO

GAS

HO/#2F0
HO/#2F0
HO/#2FO
HO/#2FO

GAS

GAS
GAS/LEAD/EMP

HO/#2F0
GAS/EMP
HOr#2F0
Uo

U0

#2FO
HO/#2F0
UO/EMP
Uo

GAS

GAS

GAS
HO/#2F0
Uo

Uo
DIESEL FUEL
DIESEL FUEL
HO/#2FO
UO/IP-5
HO/#2F0
HO/#2FO
HO/#2F0
2# DIESEL
HO/#2FO
HO/#2FO
HO/#2FO
GAS.

D-10

1350
20
20

800
800
750
5000
200
200

1600

2500

2500

100
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TT-0060 : A6/A4X66 10,000 HO UNKNOWN

TT-2453-1 © B6/BIX64 0 NA 1100
TT-2453-2 B6/B1X64 0 NA ' 1100
TT-2453-3 B6/B1X64 0 NA 1100
TT-2453-4 B6/B1X64 0 NA ‘ 1100
TT-2453-5 _ B6/B1X64 7 UO ' -~ 1100
TT-2453-6 B6/B1X64 7 HO/#2FO _ 1100
TT-2455 B6/B1X64 1,000 HO/#2FO 1100
TT-2457 B6/B1X64 1,000 HO(#2FO 1100
TT-2459 ' B6/B1X64 300 HO/#2FO ' 1100
TT-2461 B6/B1X64 300 HO/#2F0 1100
TT-2463 B6/B1X64 300 HO/#2FO . 1100
TT-2465-1 B6/B1X64 300 HO/#2FO 1100
TT-2465-2 B6/BIX64 300 HO/#2FO 1100
TT-2467 © B6/BIX64 300 HO/#2F0 1100
TT-2469 B6/B1X64 300 HO/#2F0 1100
TT-2471 B6/B1X64 300 HO/#2F0 - 1100
TT-2473 B6/B1X64 300 HO/#2FO 1100
TT-2475 B6/B1X64 500 HO/#2F0 : 1100
TT-2477 B6/B1X64 A 7 HO/#2F0 ’ 1100
TT-2478-1 - B6/BI1X64 10,000 GAS 1100
TT-2478-2 B6/BIX64 10,000 GAS 1100
TT-2478-3 B6/B1X64 10,000 GAS 1100
TT-2478~4 B6/BI1X64 1,000 DIESEL FUEL 1100
0061 : F8/F3X81 7 HO : UNKNOWN
TC-0773 B2/B1X25 500 UO/EMP _ UNKNOWN
M-0625-4 ASIASX22 500 UO ' UNKNOWN
M-0231 B4/B4X44 . 500 PROPANE UNKNOWN
M-0178-2 B4/BIX45 1,000 PROPANE UNKNOWN
1700 F8/F4X82 500 UO " UNKNOWN
H-0028 : F6/F1X66 7 UNKNOWN/OIL | UNKNOWN
0712 - _ C8/IC8X82 550 HO/UNK . UNKNOWN
Marine Corps Air Station
AS-0109/;SAS-157  B2/BSX2S 7 UO 500
AS-0110 B2/B4X25 2,000 #2FO . 200
AS-0114 B2/B5X25 550 VO 250

AS-0118 B2/B5X25 1,000 UO (WASTE OLL) 300

. CLw
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¥

AS-0122
AS-0136
AS-0137
AS-0138
AS-0140
A$-0141
AS-0142
AS-0150
AS-0151

- AS-0154

AS$-0410-1
AS-0410-2

‘AS-0410-3

AS-0410-4
AS-0410-5
AS-0410-6
AS-0410-7
AS-0427
AS-0507
AS-0508-1
AS-0508-2
AS-0511-1
AS-0511-2
AS-0511-3
AS-0511-4
AS-0522
AS-0526 .
AS-0527-1
AS-0527-2
AS-0546
AS-0547
AS—0548
AS-0549
AS-0629

AS-0705

AS-0804
AS-0820
AS-0822
AS-0843-1

B2/B5X26
C2CIX25
C2/C1X24
C2C1X24
C2/C1X25
C2/C1X25
C2/C1X25
C2/C1X25
C2/C1X25
C21C1X25
C2/C1X26
C2/C1X26
C2/C1X26
C2/C1X26
C2/C1X26
C2/C1X26
C2/C1X26
C3/C2X32
C3/C4X31
C3/C4X31
C3/C4X31
C3/C4X31
C3/C4X31
C3/C4X31
C3/C4X31
C2UC5X26
C2/C4X26
C2/1C4X26
C2/C4X26
C3/C4X31
C3/C4X31
C3/C4X31
C3/C4X31
B3/B3X32
B3/B5X36
C3/C3X34
C37C4X34
C3/C4X34
C3/C4X34

7 HO/#2FO
100,000 IP-5
50,000 IP-5
50,000 JP-5
10,000 NA
10,000 UKNOWN/EMPTY
10,000 GAS
105,000 JP-5
50,000 JP-5
120,000 IP-5
4,000 GAS (UNLEADED)
4,000 GAS ‘
4,000 GAS
4,000 GAS
4,000 GAS
4,000 GAS/EMPTY
200 UO
280 DIESEL FUEL
20,000 JP-5
20,000 JP-5
750 JP-5/WAT
20,000 IP-5
20,000 IP/5
1,000 WASTEWATER & JP/5
1,000 WASTE WATER & JP/5
300 UO
20,000 NA
20,000 NA
1,000 NA
590 UO
590 UO
1590 UO
590 UO
500 DIESEL FUEL
10,000 HO/#2FO
1,000 DIESEL FUEL
560 HOI#2F0
270 DIESEL FUEL
270 HOI#2FO

D-12

2000

2970

2970

3000

3600

3600

3600

3600

2700
UNKNOWN
UNKNOWN
UNKNOWN
- 3600

3600

3600

3600

3000
UNKNOWN
6400

6000

6000

6100 CLW
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AS-0843-2 C3/C4X34 500 DIESEL FUEL 6100
AS-0849 C3/C5X36 7 HOI42F0 7700
AS-2800 B3/B4X35 550 HO/#2F0 7400
AS-2804 D3/D4X35 1,000 GAS 7400
AS-3000 D3/D1X32 500 DIESEL FUEL 4200
AS-3502 D3/D2X32 550 HO/M#2FO 5100
AS-3504 D3/D2X32 2,000 HO/#2FO 5100
AS-3505-1 D3/D2X32 2,500 GAS 5100
AS-3505-2 D3/D2X32 2,500 DIESEL FUEL 5100
AS-3511 D3/D2ZX32 2,500 UNK/GAS/IP-5 UNKNOWN
. AS-3512 D3/D2X32 2,500 UNK/DF/JP-S UNKNOWN
AS-3525 D3/D2X32 550 HO/#2FD © 4700
AS-3620 D2/D1X25 1,000 DIESEL FUEL 1500
AS-4135-1 C2/C4X24 1,000 DIESEL FUEL 500
AS-4135-2 C2/C4X24 1,000 GAS 500
AS-4135-3 C2/CaX24 550 UO 500
AS-41d6-1 C2/C2X25 5,000 DIESEL FUEL 1500
AS-4146-2 . C2/C2X25 5,000 GAS 1500
AS-4146-3 C2/C2X25 550 UO 1500
AS-4151-1 C2/C2X25 1,000 UO 750
AS-4151-2 C2/C2X25 1,000 DIESEL FUEL 750
AS-4158-1 C2/CaX23 1,000 UO 1600
AS-4158-2 C2/Ca%23 550 UO 400
AS-4158-3 C2/C4X23 550 UO 400
AS-4159-1 C2/C5X23 1,000 UO 1000
AS-4159-2 C2/C5X23 550 UO 1000
AS-4165-1 C2/C4X23 3,000 DIESEL FUEL 1350
AS-4165-2 | C2/C4X23 3,000 DIESEL FUEL 1350
AS-4165-3 C2/CaX23 3,000 GAS 1350
AS-0515 C2/C2X26 240 UO/SOLVENT UNKNOWN
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