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PROPOSED OBSERVATION-WELL NETWORKS 

AND 

GROUND-WATER LEVEL PROGRAM FOR NORTH CAROLINA 

by 

M. D. Winner, Jr. 

ABSTRACT 

An initial system of 223 observation wells is proposed for monitoring 

ground-water levels in North Carolina. These wells are suggested to replace 

and upgrade nearly 650 observation wells currently measured in separate State 

and Federal programs, and are arranged in four groups or networks each having 

specific objectives. These groups are (1) a climatic-effects network, (2) a 

terrane-effects network, (3) a local-effects network, and (4) an areal-effects 

network. Recommendations are also made regarding additional observation-well 

coverage in some areas of the State. 

Records-review and network-review procedures constituted the largest 

amount of effort in this study and required a considerable amount of organi-

zation to keep track of well records and water-level data. These procedures 

are outlined in this report as a guide for those who are contemplating an ob-

servation-well program review. 

The report also contains suggested organizational contents of a data 

file, including procedures for records processing, and various forms used to 

document the review and data-collection efforts. 
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INTRODUCTION 

For many years the State of North Carolina has cooperated with the U.S. 

Geological Survey in a ground-water data-collection program involving many 

hundreds of observation wells throughout the State. This program currently 

(1979) consists of two independently operated observation-well networks, a 

State network operated by the North Carolina Department of Natural Resources 

and Community Development (NRCD) and a network operated by the Survey. The 

State network consists of nearly 600 observation wells maintained from seven 

regional offices and one field office (fig. 1) and supervised by hydrologists 

in the respective regions. The Survey network consists of nearly 50 obser-

vation wells maintained from three field offices and supervised from the 

Raleigh District office. 

In 1976 the Survey completed a review of its observation well program, 

which was then reorganized under an observation-well concept as described by 

Heath (1976) in which each observation well satisfies a specific objective and 

is assigned to one of four networks. As modified by Winner (1981), these are 

(1) a climatic-effects network, (2) a terrane-effects network, (3) a local-

effects network, and (4) an areal-effects network. In 1977, Harry M. Peek, 

Chief of the Groundwater Section, NRCD, requested the Survey to make a similar 

review of the State observation wells so that the two programs could be 

merged, unnecessary wells eliminated, and operational procedures streamlined. 

In the latter part of 1977, M. D. Winner, Jr., of the Survey and Richard 

R. Peace, Jr., of NRCD began visits to hydrologists in the NRCD regional and 

field offices. During 1978, Katherine H. Tew joined in this effort. Together 

they reviewed well and water-level records of about 650 wells, delineated 

hydrogeologic units, assigned wells with good water-level records to one of 

the above networks, eliminated those that duplicated the records of other 

wells, and proposed an initial combined statewide observation-well system of 

223 wells. 

2 
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Purpose and Scope 

This report describes record and network review procedures, and proposes 

a ground-water level data-collection program that could utilize many existing 

observation wells in both the NRCD and Survey networks. Such a program would 

(1) insure the greatest accuracy and usefulness of the data collected, (2) 

facilitate exchange of data between the agencies, (3) result in periodic 

publication of ground-water level data, (4) allow unpublished data to be made 

quickly available for public use, and (5) provide an effective management tool 

for potential ground-water problems. 

The 650 wells in separate NRCD and Survey observation-well programs were 

appraised for their usefulness as observation wells and for their value in 

meeting network objectives for North Carolina as outlined in the report, "An 

Observation-Well Network Concept as Applied to North Carolina," (Winner, 

1981). The systematic procedures used in this initial evaluation and which 

can be used also to review observation wells on a periodic basis are docu-

mented in this report. 
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HYDROGEOLOGIC UNITS IN NORTH CAROLINA 

One of the initial tasks in organizing a statewide observation-well net-

work is to define the aquifers and hydrogeologic units in order to make the 

network comprehensible and manageable. Geologic differences in the Piedmont-

mountain and Coastal Plain areas of the State are the basis for separate dis-

cussions of the hydrogeologic units in these two areas. The Piedmont-mountain 

area is underlain by fractured rock aquifers and the Coastal Plain area is 

underlain by aquifers consisting of unconsolidated rocks and limestone. The 

near-surface material covering both the Piedmont-mountain and Coastal Plain 

areas can be treated as one hydrogeologic unit, called the surficial hydro-

geologic unit. 

Surficial Hydrogeologic Unit 

The surficial hydrogeologic unit in most of the Piedmont and mountains 

consists of saprolite, which is a weathering product of the underlying igneous 

and metamorphic bedrock. It occurs as a residuum on the bedrock and consists 

of loose granular material such as sandy clay, clay, and rock fragments. It 

ranges in thickness from zero to only a few feet in areas where bedrock crops 

out to more than 100 feet in some major river valleys. The valley floors of 

many major Piedmont and mountain streams are also underlain by alluvium which 
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consists of stream deposited sand, clay, and gravel. Alluvium is part of the 

surficial unit. 

The surficial hydrogeologic unit of the Coastal Plain is composed of 

unconsolidated sedimentary deposits consisting of sand, clay, and shell beds. 

They occur at least as a veneer over the entire area; ranging in thickness 

from a few feet to as much as 150 feet in the extreme eastern part of the 

State at Manteo. 

Water occurs under unconfined conditions in the surficial deposits almost 

everywhere in the State, commonly being confined only in the deeper beds where 

this unit is very thick in the eastern part of the Coastal Plain. 

Coastal Plain Hydrogeologic Units 

The Coastal Plain deposits, which cover nearly the eastern one-half of 

the State, consist of a wedge-shaped body of sedimentary rock. The deposits 

range in thickness from a feather edge at the western boundary of the Coastal 

Plain to 10,000 feet at Cape Hatteras. These sedimentary rocks form a complex 

system of aquifers and confining beds. 

The Coastal Plain hydrogeologic units are based on established geologic 

formations, and thus are groups of rock layers having similar or recognizable 

lithologic characteristics and, for the most part, layers which were deposited 

during the same geologic time. Each hydrogeologic unit may have more than one 

aquifer layer, such as sand or limestone, or confining bed at any one place; 

however the units have been chosen so that each has considerable hydrologic 

continuity, or at least, similarity among the aquifer layers within the unit. 

Hydrogeologic units are named for either the single geologic formation 

which makes up the entire unit, or the most prominent formation in the se-

quence of formations that compose the unit. 

The sedimentary rocks underlying the surficial hydrogeologic unit, which 

was described previously, have been grouped into five major units. These are 

described in table 1. The areas in which the five units occur beneath the 

surficial hydrogeologic unit are shown in figure 2. The relationships of the 

older units (Cape Fear is the oldest) being overlapped in part by the younger 

units and covered by the surficial unit is shown by cross sections (fig. 3). 

6 



	

	

	

	

	

	

TABLE 1.--HYDROGEOLOGIC UNITS IN THE COASTAL PLAIN 

HYDROGEOLOGIC 
COMPOSITIONUNIT 

YORKTOWN CLAY, MARL, 

SAND, AND SHELL 

BEDS. 

CASTLE HAYNE LIMESTONE, 

CALCAREOUS SAND, 

AND CALCAREOUS 

CLAY. 

BEAUFORT SAND, CLAY, AND 

POSSIBLY SOME 

CALCAREOUS BEDS. 

PEEDEE-BLACK SAND AND CLAY, 

CREEK. 

CAPE FEAR SAND AND CLAY, 

ROCK UNITS AND 

GEOLOGIC AGE 

YORKTOWN FORMATION AND 

PUNGO RIVER FORMATION. 

EARLY MIOCENE TO PLI-

OCENE IN AGE, 

CASTLE HAYNE LIMESTONE 

OF MIDDLE EOCENE AGE 

AND YOUNGER, OVERLYING 

LIMESTONE BEDS OF 

OLIGOCENE AGE, 

BEAUFORT FORMATION OF 

PALEOCENE AGE AND 

POSSIBLY OVERLYING 

BEDS OF EARLY EOCENE 

AGE, 

PEEDEE FORMATION AND 

BLACK CREEK FORMATION. 

LATE CRETACEOUS AGE. 

1/MIDDENDORF AND CAPE 
FEAR FORMATIONS OF 

LATE CRETACEOUS AGE 

AND OLDER UNNAMED 

CRETACEOUS UNITS. 

REMARKS 

SOURCE OF LARGE GROUND-WATER 

SUPPLIES. HYDRAULIC CONTACT 

WITH SOME BEDS OF THE UPPER 

PART OF THE PEEDEE FORMATION 

IN BRUNSWICK AND NEW HANOVER 

COUNTIES, 

UNIT EXPOSED OR SUBCROPS BENEATH 

SURFICIAL MATERIALS IN A FEW 

SMALL AREAS, NOT SHOWN ON 

ACCOMPANYING AREAL-EXTENT MAP. 

PRESENT MOSTLY BENEATH YORKTOWN 

AND CASTLE HAYNE UNITS, 

MAJOR SAND AQUIFER OF THE 

COASTAL PLAIN. PEEDEE GEN-

ERALLY CONTAINS MORE SAND THAN 

THE BLACK CREEK. 

MIDDENDORF FORMATION IS THE UP-

DIP AGE EQUIVALENT OF THE BLACK 

CREEK FORMATION, HOWEVER, 

MIDDENDORF IS HYDROLOGICALLY 

PART OF THE CAPE FEAR UNIT, 

1/SEEJEE SOHL (1976) FOR A DISCUSSION OF THE NAME CAPE FEAR FORMATION, 

7 
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Piedmont-Mountain Hydrogeologic Units 

The bedrock of the Piedmont-mountain region of the State consists of many 

types of rock. Stuckey and Conrad (1958) divided the bedrock into 48 geologic 

units. Espenshade and others (1975) recognize even more geologic units. For 

this report these many geologic units were grouped into a few hydrogeologic 

units on the basis of similar rock type and similar hydrologic characteris-

tics. 

Preliminary results of a study being conducted by the Geological Survey 

in North Carolina were used as a basis for grouping the rock units into hydro-

geologic units. The study on regionalization of low streamflow (which is 

derived from ground-water discharge) has shown that bedrock type and drainage 

area are the most important parameters related to estimating the low flow of 

streams. The similarities in rock type of various bedrock units and simi-

larities in low-flow contributions to surface streams was the basis for the 

five bedrock hydrogeologic units into which the Piedmont-mountain region has 

been divided (Heath, 1980). These units are listed in table 2 and shown on 

the map in figure 4. 

Wells drilled into bedrock must intersect joints and fractures in order 

to produce a supply of water adequate for most uses. Therefore, the most 

productive units are those with the greater number of fractures. The most 

productive units are the Great Smoky Mountain Belt and Blue Ridge-Inner Pied-

mont Belt units. The least productive are the Carolina Slate Belt and Tri-

assic Basins units (Heath, 1980). The Triassic unit, in contrast to the other 

igneous and metamorphic bedrock units, is composed mostly of fine-grained 

sedimentary rocks such as shale and siltstone, and intrusive igneous rocks, 

chiefly diabase dikes. The fine-grained character of these sedimentary rocks 

prevents them from yielding more than minimal supplies to almost all wells 

tapping them. 
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TABLE 2. --BEDROCK HYDROGEOLOGIC UNITS IN THE PIEDMONT-MOUNTAIN REGION 

HYDROGEOLOGIC 

UNIT COMPOSITION 

GREAT SMOKY SEDIMENTARY AND 

MOUNTAIN BELT METASEDIMENTARY 

ROCKS AND SOME 

SCHIST 

BLUE RIDGE- GRANITE, GRANITE 

INNER PIEDMONT GNEISS, SCHIST, 

BELT AND METAVOLCANIC 

ROCKS 

CHARLOTTE BELT IGNEOUS INTRUSIVE 

ROCKS 

CAROLINA SLATE METASEDIMENTARY 

BELT AND METAVOLCANIC 

ROCKS 

TRIASSIC BASINS SHALE, SANDSTONE, 

SILTSTONE, AND 

CONGLOMERATE AND 

IGNEOUS INTRUSIVES 

ROCK UNITS 

(MODIFIED FROM STUCKEY AND CONRAD, 1958) 

ROME FORMATION, SHADY DOLOMITE, ERWIN FORMATION, HAMPTON FORMATION, UNIC01 FORMATION, 

SANDSUCK SHALE, NANTAHALA SLATE, GREAT SMOKY GROUP, SNOWBIRD GROUP, MURPHY MARBLE, 

VALLEYTOWN FORMATION, BRASSTOWN SCHIST, BREVARD SCHIST, AND UNDIFFERENTIATED SHALE AND 

CONGLOMERATE OF PALEOZOIC AGE. 

MOUNT ROGERS FORMATION, FLATTOP SCHIST, MONTEZUMA MEMBER OF GRANDFATHER MOUNTAIN FORMA 

TION, LINVILLE METADIABASE, WHITESIDE GRANITE, KINGS MOUNTAIN QUARTZITE, CHERRYVILLE 

QUARTZ MONZONITE, TOLUCA QUARTZ MONZONITE, SO-CALLED MOUNT AIRY GRANITE, BEECH GRANITE . 
MAX PATCH GRANITE, BLOWING ROCK GNEISS, CRANBERRY GNEISS, HENDERSON GNEISS, UNNAMED 

GRANITE-GNEISS COMPLEXES, HORNBLENDE GNEISS, MICA SCHIST, MICA GNEISS, METARHYOLITE, 

ALASKITE, AND DUNITE OF PRECAMBRIAN OR PALEOZOIC AGE. 

UNNAMED PALEOZOIC GRANITE, GABBRO, SYENITE; AND DIORITE. 

UNNAMED PRECAMBRIAN BEDDED ARGILLITES, MAFIC VOLCANICS, AND FELSIC VOLCANICS. 

SANFORD FORMATION, CUMNOCK FORMATION, PEKIN FORMATION, UNDIFFERENTIATED ROCKS OF THE 

NEWARK GROUP, AND UNNAMED DIABASE DIKES. 
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RECORDS REVIEW 

Before the process of network review could begin, the records of each 

observation well currently being measured were examined to determine (1) how 

accurately the depth, intervals well is open to aquifer, aquifer, and location 

of the well are known, (2) what the water-level data reveal, and (3) if there 

are any problems related to the collection of data from the well. For the 

review of the State-operated observation wells, each of the eight Regional 

offices of the NRCD were visited (fig. 1) and, with the aid of the NRCD hy-

drologists and technicians in charge of collecting ground-water data, the 

records of each observation well were examined. It was essential that each of 

the field hydrologists and their technicians be given opportunity to record 

their knowledge and experience about each observation well under their con-

trol. Problems unrelated to hydrology often occur with observation wells for 

which only the field man has first-hand knowledge. 

To record this knowledge and experience and incorporate it in network 

review, questionnaires were forwarded to each Regional office to be completed 

for each well prior to records review. The questions were devised to focus on 

the objective of each observation well and on problems in collecting data. 

The questionnaires were consulted during both the well-records review and 

the network review. The answers to these questions often prompted other ques-

tions, resulting in good background information about each well. 

To help document the records review, two forms were used for each well, 

an observation-well record and checklist forms. These completed forms have 

been made a part of the permanent observation-well record that should be kept 

in a station file folder as discussed in detail in a later section of this re-

port. 

Observation-Well Records 

Pertinent data for each observation well was recorded on a form, record 

of observation well (figs. 5 and 6), which is intended to be made part of a 

station file folder (described in a following section). Most of the data 

required by this form are self-explanatory, but a few specific items need some 

additional comment: 
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RECORD OF OBSERVATION WELL 

Well no. N 20 — 

Serial no. ,50 - /174 

State North Carolina County 04-14 r USGS no. NC - /4 

Owner Na7ion a / Spi.7fr-2/r,g Address //1/.a517/n,9,--o.-7, /r/.C-

Location Alorik Side of plant ; noeMivest cot-ner of r /c) t 

Latitude 35 ° 33' /41" Longitude 77 °D 4/‘ "Depth/openings 96 - /DO -/Ce 

Aquifer Cels//e Payne hv.drognil04/ c. "5._) 

Altitude of LSD ?• 5/2 ft How determined? /eVe/cei 71v/f//°/ date 41,47 /9•113 

Topographic setting par 
River Basin: CHOWAN 6AMLICO) CAPE FEAR PEE DEE KANAWHA 0.3020/0'7Z 

ROANOKE NEUSE WACCAMAW SANTEE TENNESSEE hydrologic unit code 

Nearest stream Pam/lco 

Nearest basin gaging station /74...57/2 Air-u7‘)j-ed 

Nearest Weather Service stations kt/ashii-7qz`e),-, 4-7.a/>7 5t• 

HISTORY OF OBSERVATIONS 

Objective Lo CG,/ e f_i e to-7 i i.-7110/ 
-for Inc Qs fri g. l -S 4 f/0,42/7 • 

Record began Alal /9416 Record ended 

Types of record available per/o. crlf iati.)eci /nee/S. From /Via/ /90q to /2-1-7/ 

dij ii`a / recorder From /2-/-7/ to 

From to 

From to 

From to 

above,
High WL LSD date 11-/0- Low WL 2 - 3 7 f 

SD date 7-22- 72.
be ow , below ' 

Progress'ive trends 5//i4i 7l b-ekid 5/;lec /q7Z itid/2--_71c,5. 

4ecrea se /;-2 

Water level affected by -irok,-1 7 L' //S j k7c61ve 5 f 

1-11// f a observ&-lion r 4i6e c.4 Soo t a_tc) cc 7 . 

Record published U.S75 14"a-71er 1?esotikr_es Dial& Repoe-As 

Prepared by in/D.W. , date Feb. /17e Revisions 

Figure 5.--Example of a completed observation-well record. 
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MP DESCRIPTION 

is above 
MP # 1 10, of 8-in. ce?siiig r, f t LSD date /le* igitg

be low ' 
f t above 

MP /- .3 , 3./7 D, date#2 0/2 Of CI(t-0ff - CGS/n /-30-
e low 

f t above 
MP 03 AO, of re_ordcr ,Shclf , at LSD LSD date 12-1- 7/below 

above 
f t IsD dateMP #4 be low 

Reference bench mark description 

CHANGES IN INSTRUMENTS SHELTERS, USE OF WELL, NEW WELLS NEARBY ETC. 

Date / - 30-e4 , 3./7 cZ ce4t one /42.nd 51.0-fa.cc. 

locucreei b 1 3,77 t -coy- pqrkii.15 /0-t . Kecf or-43-inai LSD corr. 

Date 1 2- 1-- 7/ , fl dde.4-/ 3.08 le o C 3 -/A-1 Cgst9,..7q -for recordcr -

5-he//er sup,ort,i_ 41P is Ivio of 3-/Ai cfrefriAJ / 14 recorde.t-

Date Ac/f , and e),05, be/04, ortci;ia„/ LSD. Z9nore 

-Hiis co r ree amid use I-5D = Mf 

Date 12 -1-7/ , 2 S pply MS allied i,) k • 

Date 

Date 

Date 

Date 

VANDALISM RECORD: 

Figure 6.--Example of a completed observation-well record, page 2. 
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Hydrologic unit code.--This is taken from the North Carolina Hydrologic Unit 

Map (U.S. Geological Survey, 1975) so that observation wells may be 

cross-referenced with other hydrologic data that are collected. 

Objective.--First list the network, as explained in the next section of this 

report, in which the observation well is placed--climatic-effects, 

terrane-effects, local-effects, or areal-effects--followed by pertinent 

remarks, qualifications, or secondary objectives. This provides a short 

summary of the original purpose of the observation well. 

Types of record available.--This provides the measurement history of the well 

and shows the frequency of tapedown measurements, or when recorders were 

operated. This information is needed to formulate recommendations during 

network review. 

Progressive trends,--Rates of change in the water-level trend should be given 

in feet per year, if it is evident. This will reflect changes in 

stresses such as pumping and precipitation. 

Water level affected by.--This narrative should describe as fully as possible 

all known natural and manmade causes of water-level fluctuations seen in the 

observation well. Distances to the nearest known pumping wells should be 

recorded, as well as known or estimated pumpage figures. 

Observation-Well Records Checklist 

The following checklist (fig. 7) serves two purposes. One is to remind 

the reviewer of the pertinent data needed to accomplish the records review. 

The second purpose is to maintain a record of deficiencies where the obser-

vation-well record needs upgrading. Missing or inadequate data often can be 

scheduled to be collected, if not during routine visits to the well, then 

during special visits. For example, geophysical logging or determination of 

the elevation of the measuring point often is more efficiently done for 

several wells at one time rather than individually, whereas a sketch can be 

revised during a routine visit. 
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OBSERVATION-WELL RECORDS CHECK LIST 

Well No. /V/ .24.- CI 

County Lean fort 

Well Numbers Other Wells Nearby 
.—serial pumping 
v-office abandoned 
v'lat-long Hydrographs 

Ownership i, up-to-date 
v-names v back record plotted 
v'address odd scale 
Locations Missing Record 
v'description none 
v'sketch less than 10% 

Aquifer or Formation v-- 10-25% 
,intervals well is open 25-50% 
top and bottom of unit more than 50% 
fracture zones MP Description 

Altitude ., description 
v'MT v,sketch 

LSD i, casing size 
v how determined v,photographs (LisS) 

History of Observations ,---- referenced to LSD 
k-objective description of Refer-
,,begin record ence Mark 
-types of record v-dates 

dates Is Well also a QW Monitor? No 
v'hi,-lo WL Other Records Available 
v'trends w-drillers log 
Observation Well Pumped? geologists log 
v' never geophysical log 

rarely water quality 
occasionally pumpage data 
periodically 1,/,' construction data 
continually pumping tests 

should es-14-6 /45 4 relerene_e Armi-k(5)
sho giA scAeaktle 64o-1 ;11a-ray leg 

2/78 

Figure 7.--Example of a completed checklist of observation-well records. 
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NETWORK REVIEW 

Because of the hydrogeologic dissimilarities between the Coastal Plain 

and the Piedmont-mountain regions of the State, network review was done on a 

regional basis. The Coastal Plain review was begun first because of the 

larger number of observation wells and more complex hydrogeologic situation. 

The review process, however, was the same for each region. 

The observation-well records were separated by hydrogeologic unit, and 

arranged by county and by well-identification number for each unit, and the 

wells located on maps of each hydrogeologic unit. These maps also show known 

areas where ground water is being pumped from the unit. 

Network evaluation then proceeded for each hydrogeologic unit by examin-

ing the records of each observation well (figs. 5-7) and considering other 

factors such as areal spacing, more than one well near site, the influence of 

local or regional pumping--either from the unit considered or from overlying 

or underlying units, specific problems in collecting data, potential problems 

in maintaining the well, and recommendations of the field office hydrologist. 

Each record was then evaluated with respect to its contribution to a 

specific objective, that is, conformity with the network concept of observa-

tion wells described by Winner (1981) and as summarized in table 3. In a few 

cases it was found that a well belonged in a different network than was as-

signed during records review. Also in a few cases it was uncertain to which 

network a well belonged, pending the collection of additional water-level 

data. Such wells were provisionally assigned to a network with a note for 

special reevaluation when the appropriate data were collected. 

Network Review Form 

Network review is an ongoing process. Any change in the status of an ob-

servation well that requires a decision also requires a review of the records 

of the well as part of the decision-making process. Furthermore, all obser-

vation wells should be reviewed periodically to see if they continue to ful-

fill their objectives. A form was devised (fig. 8) to summarize the plans and 

decisions for each well during network review. This summary and subsequent 

reviews are essential reference documents in the station file. 
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TABLE 3.--SUMMARY OF OBSERVATION-WELL NETWORKS 

NETWORKS OBJECTIVES PRODUCTS 

To MONITOR NATURAL STRESSES 

To DEFINE EFFECTS OF CLIMATE HYDROGRAPHS SHOWING NATURAL 
CLIMATIC EFFECTS ON GROUND-WATER STORAGE. CHANGES IN STORAGE. 

TERRANE EFFECTS 

To DEFINE THE EFFECTS OF 

CLIMATE ON GROUND-WATER 

STORAGE AS MODIFIED BY 

TOPOGRAPHY AND GEOLOGY. 

HYDROGRAPHS SHOWING NATURAL 

CHANGES IN STORAGE AS MODI-

FIED BY TOPOGRAPHY AND 

GEOLOGY. 

NETWORKS OBJECTIVES PRODUCTS 

To MONITOR MANMADE STRESSES . 

LOCAL EFFECTS 

To DEFINE EFFECTS OF STRESSES 

ON RECHARGE AND DISCHARGE 

CONDITIONS. 

To DEFINE HYDRAULIC CHARAC-

TERISTICS OF AQUIFERS. 

To ASSESS DEGREE OF CONFINE-

MENT. 

MAPS OF CONES OF DEPRESSION. 

HYDROGRAPHS SHOWING CHANGES 

IN WATER LEVELS WITH TIME. 

GRAPHS OF WATER LEVELS 

VERSUS PUMPING RATES. 

AREAL EFFECTS 

To DETERMINE STATUS OF 

_STORAGE. 

To DEFINE REGIONAL CONTINU-

ITY OF AQUIFERS. 

REGIONAL WATER-LEVEL MAPS. 

MAPS SHOWING NET CHANGE IN 

WATER LEVELS OR STORAGE 

OVER A SELECTED PERIOD, 
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NETWORK REVIEW FORM Serial no. Bo - / 4/99 

Date 178 Well no. //za -

USGS no. - /9 

Location Cc f kia shi;17o 2 6e-a 4> 27O CO 

Owner NaZir. 1.7a,/ --/ ./n/-2//-75 ( . Aquifer e_.S //e 11-47r)e. Avdeo,eo/c2,5/c 

WATER-LEVEL RECORD Corr fined ze_// ewei-2 eo /Dolt ; te_51.),/-2,ds 

ifride,</t--/k/ 1•74d,--op-9)12 dr44),doevP)/reCover-

6 ye/e5 of _(.7 6,,,at /S J-./:s/"/)K1- 1.3/,2 z 1/2 /1-7/)5 

v) / lu -- deekease /aca//_Dt-f//aie.5 flee,d •,, z̀ 4/•/ 

p ,-70)/Jr4-e reeidj .357. lip/Jer r7 o f -6h e 

Ho frl_‘-( % the a r7dek- /y/t75 r I! 72/ 

g 5 1.0 f,,, ?o be 6 /115a,/,46 _ice o( 7ptikly:)// 

ohcsi)/i4le 20 her 3oeee---4 (1'1 7 044- Jb 2 c.57.117Zi 

CHANGES IN PHYSICAL SETTING )10,2e, 

FUTURE PLANS A/ 0 ,-)e, 

ALTERNATE WELLS NEARBY A/G4 t-67 Gti e if /5 G/ rut-5 ed, huh //.7 

SUMMARY AND RECOMMENDATIONS Ire/./;) L.06-Az- EFFECTS NE 7-1110/?/< Zo ri ; to k-

0 if 5 re 5; cal reCOVCr7 ta records 

hilt") I) ,1 D rv71/1/2 ) C1 )d evo. /i/aje loro5e 

C elf I C-1 e° r...5 • eer-a eLs e 07( /re/1)e /e vey 

hydreriv-4/41A12494il_d be co/y...‘,/rkfcted 12/i liesZ c d 424v ej-Z 

Gvafee jevek; • e'-)/i,1/der c._o/2..sir‘iez̀ /;-2,.1 or c,64",7/.,///s.7 eve// 

/32 ea/l(ort e,.),• Z n2,7,)/Te,v, eciez, 7,- {Q t-ft,)/„2/;19 .real- tiles eo>, 

Prepared by D. M ,date 7-//-78 Reviewed by ,date 

Figure 8.--Example of a completed network-review record. 
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Water-level record.--This narrative is intended to summarize the charac-

ter of the water-level record and note significant changes or unusual fluc-

tuations in the hydrograph. The normal range of seasonal fluctuations are 

recorded, as well as any indications of water-level response to pumpage or 

changes in pumpage. Where continuous records are available the responses of 

the water-level to rainfall, stream-stage changes, tides, barometric fluctu-

ations, earthquakes, and loading phenomena are also noted. 

The distance and direction of nearby pumping wells or well fields are 

also recorded in this space. Conversely, if pumping wells are not in the 

immediate area, this fact should be recorded. 

Changes in physical setting.--Space on the network review form is pro-

vided to record changes since the last review in the physical setting of the 

well that may hinder the collection of record or impair the accuracy of meas-

urements. For example, there may be construction in or around the well or 

there may be objects thrown or dropped in the well causing an obstruction. 

Future plans.--Here, factors that may affect the future use of the well 

for observation purposes should be recorded. Highway construction plans may 

call for removal of the well; the well owner may object to measurements of the 

water level, or he may plan to resume use of the well as a source of water 

supply. 

Alternate wells nearby.--A list should be made of known measurable wells 

open to the same hydrogeologic unit within a reasonable distance. These wells 

can be considered as replacement observation wells should future plans indi-

cate changes will be necessary. If such wells are not known, then possible 

areas in which an alternate well may be found should be noted. For example, a 

local industry or a town may have suitable unused wells available. 

Summary and recommendations.--This is where the objectives of each obser-

vation well are described in detail and where necessary work is specified. 

Recommendations can include changes in recording instrumentation, changes in 

frequency of measurements, inventory of alternate wells, or the discontinuance 

of the well from the network. 

Details of unusual hydrologic circumstances are noted here also. These 

can include recommendations for the provisional measurement of water levels to 

test for specific conditions for specific periods of time. There are cases 
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where the interpretation of the past water-level record is uncertain and the 

additional collection of specific data will resolve the issue. 

Together with the observation-well record checklist these recommendations 

form the nucleus of a work plan for the routine maintenance of the observation-

well network. 

Discontinued Observation Wells 

Part of the purpose of network review is to identify observation wells 

that should no longer be measured. One main reason to discontinue measuring 

an observation well is that the water-level data are not or no longer are 

representative of conditions in a hydrogeologic unit. This includes: 

1. Wells that have leaky casings; and 

2. Wells affected by surface runoff. 

A second general category of reasons to discontinue measurements is a 

well condition that could lead to erroneous data. This includes: 

1. Wells open to more than one hydrogeologic unit; 

2. Wells with types of pumps that make water-level measurement diffi-

cult; 

3. Wells with obstructions in them; 

4. Wells of unknown depth or construction; and 

5. Wells that are pumped, or subject to pumping influence of nearby 

wells--a condition unacceptable for climatic-effects, terrane-

effects, and areal-effects wells. 

Other reasons for discontinuing observation wells are: 

1. Sufficient record to meet the objective; 

2. Duplication of record from adjacent wells; 

3. Water level affected by stream, lake, or reservoir; and 

4. Discontinuance of the owner's cooperation. 

During review of the North Carolina well records, it was not unusual to 

find that for one or more of the above reasons wells should be dropped from 

the network. However, the most common reasons were related to the areal 

spacing of wells and to the duplication of data from adjacent wells. Nearly 

80 wells were recommended to be discontinued for these reasons alone. 
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A GROUND-WATER LEVEL DATA PROGRAM 

Paramount in the review of the existing NRCD and Survey observation-well 

programs was the need to identify wells that are no longer contributing useful 

data, and to establish an initial observation-well system organized on the 

basis of four networks. Climatic-effects network and terrane-effects network 

wells are required statewide; local-effects network wells are essential in all 

major pumping areas; and areal-effects network wells are needed only in the 

major defined hydrogeologic units of the Coastal Plain region of the State. 

Areas where specific objectives need to be satisfied were identified, and 

suitable existing observation wells were assigned to the appropriate network 

in these places. Where no observation wells currently exist, recommendations 

for installing or acquiring new observation wells have been made. The recom-

mendations were then discussed with NRCD regional and field-office hydrolo-

gists. 

For nearly fifteen years NRCD has had a test-hole and observation-well 

construction program in the Coastal Plain, the purpose of which is to define 

the stratigraphy and geohydrology of the Coastal Plain deposits. This is 

accomplished by drilling test holes, analyzing rock cuttings, making borehole 

geophysical logs, conducting aquifer tests, and by constructing observation 

wells. Each location where this work is done is called a research station by 

NRCD and may consist of several observation wells at any one location. The 

most important elements of the NRCD observation-well program in the Coastal 

Plain are the wells constructed by the agency at these research stations. 

One or more of these research stations has been established in 22 Coastal 

Plain counties. The deepest test hole at each station is usually 1,200 to 

1,500 feet deep. A completed research station may have several observation 

wells tapping each significant aquifer in one or more hydrogeologic units. 

This section outlines a proposed statewide observation-well program based 

on the foregoing discussion and utilizing existing observation wells selected 

from nearly 650 wells maintained by the NRCD and the Survey. Those wells 

selected to be included in the statewide program are listed in tables 4 to 13 

by county and showing NRCD well number, a latitude-longitude location, network 

designation, suggested frequency of measurement, and other comments as may be 

appropriate. A map showing the location of the selected wells accompanies 

each table. 
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Natural-Stress Observation Wells 

Climatic-Effects Network 

Heath (1976, p. 77) outlined some characteristics of all observation 

wells belonging to a network that monitors the effects of areal variation in 

climate on ground-water storage. These characteristics include (1) wells open 

to a permeable, unconfined surficial aquifer; (2) similar depth to water table 

below land surface at all sites; (3) similar geologic and topographic situ-

ations; and (4) similar well construction. 

The wells comprising a climatic-effects network for North Carolina should 

be constructed or acquired with the above characteristics in mind. More spe-

cifically, it is suggested that (1) the depth to the water table in these 

wells should be between 5 and 15 feet below land surface; (2) wells should be 

located in relatively flat areas at sites that are not affected by concentra-

ted overland runoff (as in draws), by stream flooding (as in flood plains), or 

ponding in upland flat areas; (3) wells should be 4 to 6 inches in diameter 

to accomodate recording devices; and (4) wells should be no more than 20 feet 

in depth (to avoid confined conditions) with at least 5 feet of screen placed 

at the bottom of the well. 

Because the analysis of the water-level record will be made in conjunc-

tion with precipitation data collected by the National Weather Service of the 

National Oceanic and Atmospheric Administration, it is proposed that the 

climatic-effects network consist of one well in each of the eight National 

Weather Service divisions of the State (fig. 9) and each should be monitored 

continuously. As none of the wells in the existing networks meet all of the 

criteria above, it is suggested that a study be initiated to identify poten-

tial locations consistent with the above network characteristics, and that 

observation wells be constructed according to the guidelines given above. 

Terrane-Effects Network 

During the course of classifying and selecting existing observation 

wells, over 140 wells in the surficial hydrogeologic unit or in one of the 

bedrock units were considered as potentially suitable to a terrane-effects 

network. That is, the water levels in these wells reflect the influence on 

ground-water storage of different geological situations and topographic posi-

tions than for those wells proposed for the climatic-effects network. 

24 



	 	 	 	 	 	 	 	
 

 

	

	

 
 

	

	

	

		
	

	 		

	

			  	

	

	

	 	

	

	

	 	 	

	

	

	

			

	

			 	

 

	

	

	

	

	

	

	 

 

 

	

 

	
 

 

	

	

	

 

	

	 	

	

	

	

	 	

	

	 	 	

	 	 	 	 	 	 	 	

79 084° 83° 82° 81 ° 80° 78° 77 ° 76° 

A 
N 

.7r 

I ' iz.,rogTKAmProosrF' ?!. A S H I ..leatelef, 
k , *- -... t .; u C P ./ 1 T0000 'NOCKi NONAm I I PERSON 

vAmet WARREN • • ' -•__ o, 
S "-A.-A', IHERTroR0 

N ALI 
/5, AT AUG.,-

B ,'1/44 -
S K I S. , L 

"0, 

YAOK1 
(11,0 I 0 

36° 
t .,., it. 

V0Ry; 
E 1 FRANKLIN H....-

B /I C • 41r • -i s
1). rN. ••• • cALowtL,,..,,. 0•VILLAMA:4R,1.4 D 1 0 . \I Y A"c,* .,,... TON/TYPIRILLe, - IAA t,.-- , , 

, ; DAVIDSON
•• 8 U K C '• ••. RANDOLPH ,C m A T Al/

i ce ' I CATAwSA ♦t. /./C- -,41.I NC Owe( VC DOWEL,. \ j II ROWAN \..,, D 
( 

/ 3 vs A ! 
'...... NA 'w°°° ',,.,_....-, „.',.,.. , L INCOLN 

) 6 .... w, ..\ .,.., • 
• 

r sHENDIERSOrii s/PuTntitION •C ..... US, ' NARNETT
(MAN)

JACKSOPer ,GASTON, STAN, ifiACWTOOKR0. -10-.OA PpP 0 K 
t (

A -0 • M A C 0 N ,4a.www.wir '100 CALL N SuNG ,› . 
A T' T'C CUWEICRLMD,' 

35° I C '..''It 1 CHaON't1 -.''\ ' 
S, UNION 1 I I 

0 A MP S ON , 0 
U i ..1 ,4 5 0 Is I ... "1 UPL I NG FOR GI T 

kr L_______L._...1#•_;../ .. 0 
\C ♦ F \ ° 

00 • 1 /. 
Ill•OCN‘ / 

0 WOE 

4 

0 

EXPLANATION 
‘ 

\ COLL,billuli 

NATIONAL WEATHER SERVICE DIVISIONS 4, ',I^ ".s.. 
34° \ ...,/ 44uP4swt CA4 

A Southern Mountains E Northern Piedmont 
\,..- 0 

g Northern Mountains F Southern Coastal Plain 

0 25 50 100 MILES 

C Southern Piedmont G Centrol Coastal Plain 
0 50 100 ISO KILOMETERS 

D Central Piedmont H Northern Coastal Plain 

Western limit of Coastal Plain sediments 

1 
8 ,0 77 o84° 83° 82° 80° 79 0 78 0 76° 

Figure 9.--National Weather Service divisions of North Carolina. 



	

	 	

		  	

	

		 	

	

	 	 	

	 	 		

		 	

		 	

		 	

		 	

		  

	

		  

		  	

		  

	

		  		

		  

Those terrane-effects wells selected are in the several bedrock hydro-

geologic units of the Piedmont-mountain region and were chosen to represent 

(1) water levels under a high slope or ridgetop topographic position, and (2) 

water levels in different hydrogeologic units in each of the National Weather 

Service divisions; however, not all possible combinations of topography, 

geology, or climatic areas are represented through existing observation wells. 

Other terrane-efects network wells needed include those at the same site 

as a climatic-effects well but in a deeper aquifer, and those at the same 

depth but in a different topographic setting. Measurement frequency for 

terrane-effects wells near climatic-effects wells should be continuous, but 

others could be measured monthly or annually after a period of continuous 

record. Terrane-effects wells should be located and constructed in conjunc-

tion with the construction of the climatic-effects wells, possibly as an 

extension of the NRCD test-hole and observation-well program as previously 

described. The proposed terrane-effects wells selected from the existing 

observation wells are listed in table 4 and located in figure 10. 

TABLE 4,--PROPOSED OBSERVATION WELLS IN THE TERRANE-EFFECTS NETWORK 

LOCATION I FREQUENCY 
COUNTY WELL NO, OF COMMENT 

NORTH LAT. WEST LONG. MEASUREMENT 

AVERY H78-D8 1 36°04'55" 81'53'00" ANNUALLY MODERATELY STEEP SLOPE ON HILLSIDE; GREAT SMOKY MOUNTAINS 

BELT HYDROGEOLOGIC UNIT. 

HAYWOOD N90-L4 35°32'43" 82°51'38" DO NOSE OF RIDGE; BLUE RIDGE - INNER PIEDMONT BELT HYDROGEO-

LOGIC UNIT. 

SURRY D61-M2 36°22'57" 80°27'54" CONTINUOUSLY MODERATE SLOPE NEAR HILLTOP; BLUE RIDGE - INNER PIEDMONT 

BELT HYDROGEOLOGIC UNIT; SENSITIVE TO EARTHQUAKES AND 

EARTH TIDES. 

GASTON 071-L2 35°17'50" 81°16'50" ANNUALLY MODERATE SLOPE NEAR HILLTOP; BLUE RIDGE - INNER PIEDMONT 

BELT HYDROGEOLOGIC UNIT, 

CATAWBA K71-wl 35°45'08" 81°17'14" DO MODERATE SLOPE NEAR HILLTOP; BLUE RIDGE - INNER PIEDMONT 

BELT HYDROGEOLOGIC UNIT. 

CASWELL C46-P1 36°26'35" 79°14'30" DO MODERATE TO STEEP SLOPE ON HILLSIDE; BLUE RIDGE - INNER 

PIEDMONT BELT HYDROGEOLOGIC UNIT. 

MECKLENBURG P64-y1 35°20'08" 80°44'24" DO HILLTOP; CHARLOTTE BELT HYDROGEOLOGIC UNIT. 

DAVIDSON 158-Y2 35°55'38" 80°14'47" DO HILLTOP; CHARLOTTE BELT HYDROGEOLOGIC UNIT. 

GRANVILLE E39-Y1 36°15'10" 78°39'45" DO HILLTOP; CHARLOTTE BELT HYDROGEOLOGIC UNIT. 

UNION H62-A1 34°59'16" 80°30'13" DO MODERATE SLOPE NEAR HILLTOP; CAROLINA SLATE BELT HYDROGEO-

LOGIC UNIT. 

RANDOLPH J50-0 35°51'04 79°33'30" DO FLAT AREA ALONG RIDGELINE; CAROLINA SLATE BELT HYDROGEOLOGIC 

UNIT. 

GUILFORD H55-A1 36°04'43" 79°55'29" DO FLAT AREA ALONG RIDGELINE; CAROLINA SLATE BELT HYDROGEOLOGIC 

UNIT. 

WILSON K32-xl 35°45'27" 78°03'44" DO MODERATE SLOPE NEAR HILLTOP; CAROLINA SLATE BELT HYDROGEO-

LOGIC UNIT. 

WAKE J41-o1 35°51'56" 78°53'08" DO MODERATE SLOPE ON HILLSIDE; TRIASSIC BASINS HYDROGEOLOGIC 

UNIT. 

ROciINCHAM C54-ol 36°27'38" 79°54'25" DO FLAT AREA ALONG RIDGELINE; TRIASSIC BASINS HYDROGEOLOGIC 

UNIT. 
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Manmade-Stress Observation Wells 

Observation wells whose changing water levels reflect the effects of man-

made stresses belong to either a local-effects network or an areal-effects 

network, as described previously. It is suggested that all local-effects 

wells be monitored continuously and that most areal-effects wells can be mea-

sured monthly, quarterly, or annually, but that at least one areal-effects 

well in each hydrogeologic unit be monitored continuously to serve as a refer-

ence well and interpretive link amongst the other wells in the network (Win-

ner, 1981). 

During the review of the NRCD and Survey observation-wells, 208 were 

selected to be included in these networks, and these are presented in the 

following discussions for each hydrogeologic unit. Major pumping centers 

affecting each unit are outlined along with proposals for additional obser-

vation-well coverage. 

Surficial Hydrogeologic Unit 

The largest known pumpage from the surficial hydrogeologic unit occurs at 

Nnteo, Dare County, where the withdrawal rate exceeds 0.1 Mgal/d (million 

gallons per day). Well J3-f3 (table 5 and figure 11), which is less than 500 

feet away from one of the supply wells, adequately shows the water level 

changes caused by pumping. No other local-effects or areal-effects wells are 

recommended for this unit at this time. 

TABLE 5. --PROPOSED OBSERVATION WELL IN THE SURFICIAL HYDROGEOLOGIC UNIT 

LOCATION FREQUENCYNETWORK1/
.OUNTY WELL No, OF COMMENTOBJECTIVE 1NORTH LAT, WEST LONG, MEASUREMENT 

DARE J3-F3 35°52'51" 75°39'59" L CONTINUOUSLY I NRCD RESEARCH STATION; MONITOR MANTEO ROANOKE 

ISLAND SUPPLY, 

111_, LOCAL-EFFECTS NETWORK, 

Yorktown Hydrogeologic Unit 

Twenty-seven observation wells have been selected for the initial areal-

effects and local-effects networks to monitor water-level changes in the York-

town hydrogeologic unit (table 6 and figure 12). Three or four additional 

areal-effects wells are needed to extend coverage in Edgecombe, Pitt, Martin, 

Bertie, and Craven Counties. 
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Figure 11.--Proposed observation well in the surficial hydrogeologic unit. 



	

	

	
		

	 	

	 	 		 

	  	 	 	

	 	 	

	 	 	 	

	 	 	 	

	 	 		 	

	
	 		 
	 		 
	

	

	

	 	
	 		 

	 

	
	 	

		

	 		 		 

	 	 	 		 
	 		 

	 	 	

	

	

	 	
	 		 

	 	 	

	 	

	

TABLE 6.--PROPOSED OBSERVATION WELLS IN THE YORKTOWN HYDROGEOLOGIC UNIT 

COUNTY WELL NO. 
LOCATION 

NORTH LAT. WEST LONG. 

I ki 1/ETWORK. 
OBJECTIVE 

FREQUENCY 
OF 

MEASUREMENT 
COMMENT 

BEAUFORT N15-H5 35°33'43" 76'37'18" L CONTINUOUSLY NRCD RESEARCH STATION; MONITOR BELHAVEN PUMP-

AGE EFFECTS; USGS WELL NC-75. 

Do N15-m12 35°32'23" 76°37'40" A ANNUALLY NRCD RESEARCH STATION. 

Do 015-N3 35°27'50" 76°38'10" A DO NRCD RESEARCH STATION. 

Do 017-11 35'28'24" 76°46'59" A QUARTERLY SEASONAL FLUCTUATION 3 FT; NRCD RESEARCH 

STATION. 

Do P16-o2 35°22'39" 76°44'58" A ANNUALLY NRCD RESEARCH STATION. 

Do P17-H7 35°23'10" 76°47'00" CONTINUOUSLY MONITOR POTENTIAL VERTICAL LEAKAGE; NRCD RE-

SEARCH STATION. 

Do P19-m2 35°22'19" 76°57'04" L MONTHLY SEASONAL FLUCTUATIONS 4-5 FT; NRCD RESEARCH 

STATION. 

BERTIE G19-B2 36°09'53" 76°56'16" A DO SEASONAL FLUCTUATIONS 5-6 FT; NRCD RESEARCH 

STATION. 

CARTERET W13-Ml 34°47'56" 76°27'45" A ANNUALLY 

CHOwAN E15-131 36°19'06" 76°36'55" A DO USGS WELL NC-31. 

CURR1TUCK H5-cl 36°04'54" 75°47'28" A DO USGS WELL NC-34. 

GATES C17-wl 36°27'51" 76°48'47" CONTINUOUSLY MONITOR POTENTIAL VERTICAL LEAKAGE EFFECTS OF 

PUMPAGE AT FRANKLIN, VA.; USGS WELL NC-54. 

HERTFORD E19-s1 36°16'42" 76°56'30" L MONTHLY SEASONAL FLUCTUATION 4 FT. 

Do E22-T2 36°16'59" 77'10'04" A ANNUALLY 

HYDE 010-wl 35°25'27" 76°12'31" A DO NRCD RESEARCH STATION. 

NORTHAMPTON D26-B2 36°24'34" 76°31'05" A QUARTERLY SEASONAL FLUCTUATIONS 2-4 FT, 

Do [23-51 36°16'08" 77°16'26" A MONTHLY SEASONAL FLUCTUATIONS 4-5 FT; USGS WELL NC-27. 

PAMLICO Q15-u6 35'15'16" 76'35'54" A ANNUALLY NRCD RESEARCH STATION. 

Do R17-il 35°13'11" 76°46'28" A DO NRCD RESEARCH STATION. 

Do S18-u7 35°05'08" 76°50'08" A DO NRCD RESEARCH STATION. 

PASQUOTANK 011-v5 36°20'50" 76°16'37" A DO NRCD RESEARCH STATION. 

Do 610-ul 36°15'56" 76°10'24" L CONTINUOUSLY MONITOR EFFECTS OF PUMPAGE AT U.S. COAST 

GUARD STATION; USGS WELL NC-29. 

Do F11-14 36°13'08" 76°16'37" ANNUALLY NRCD RESEARCH STATION, 

TYRRELL 110-Y3 35°55'08" 76°14'51" A DO 

Do J11-v6 35°49'51" 76°18'12" A QUARTERLY SEASONAL FLUCTUATION 3 FT; NRCD RESEARCH 
STATION. 

WASHINGTON L13-12 35°43'55" 76°26'25" A CONTINUOUSLY NRCD RESEARCH STATION; REFERENCE WELL FOR 

AREAL-EFFECTS NETWORK. 

WILSON L28-xl 1_35°40'05" 77°43'57" A MONTHLY SEASONAL FLUCTUATIONS 6-7 FT. 

11A, AREAL-EFFECTS NETWORK, L, LOCAL-EFFECTS NETWORK. 
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Figure 12.--Proposed observation wells in the Yorktown hydrogeologic unit. 
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Local-effects wells in northern Beaufort and in Pasquotank Counties 

monitor pumping effects; those in southern Beaufort and in Gates Counties 

monitor for vertical leakage effects. An additional local-effects well is 

suggested for the Hertford-Winfall area in Perquimans County (area 2, fig. 14) 

where about 0.5 Mgal/d is pumped from the Yorktown unit. 

Pasquotank County has recently begun construction of a new well field 

which will withdraw water from the Yorktown unit. The new field is near the 

U.S. Coast Guard Air base whose pumping effects are monitored by well E10-ul 

at the air base. The effects from the new well field might also be detected 

in well E10-ul, but an observation well closer to the new well field would 

better serve the local-effects network. It is proposed that well E10-ul be 

discontinued in favor of one of several candidate observation wells drilled by 

NRCD in the well field area. Overlapping record of one year of well E10-ul 

and the replacement well should be obtained before discontinuing E10-ul. 

Castle Hayne Hydrogeologic Unit 

The proposed initial areal-effects and local-effects networks for this 

hydrogeologic unit (table 7 and figure 13) contain 78 observation wells. Ad-

ditional areal-effects wells are proposed: two in eastern Bertie and Martin 

Counties; two for western Jones and Craven Counties; and one to be installed 

near the common intersection of the Pender-Onslow-Duplin County lines. These 

five additional wells should adequately round out this network coverage for 

the Castle Hayne unit. Once a potentiometric surface in this unit is mapped, 

many of the areal-effects wells listed here may not be needed for the prepar-

ation of future maps. 

Several additional local-effects wells are also recommended for this 

unit. One well is needed to monitor the effects of about 0.6 Mgal/d pumpage 

at Edenton in Chowan County (area 1 in fig. 13). The observation well should 

be as close as possible to the center of pumping. Several town wells are 

reportedly not in use, and one might serve as an observation well. 

A local-effects observation well is needed at Plymouth in Washington 

County (area 2, fig. 13) where the combined pumpage of the Town and Weyer-

haeuser Corporation from the Castle Hayne unit is greater than 1.5 Mgal/d. 
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TABLE 7.--PROPOSED OBSERVATION WELLS IN THE CASTLE HAYNE HYDROGEOLOGIC UNIT 

COUNTY WELL No. 
LOCATION 

NORTH LAT. WEST LONG. 
NETWORK 1/ 
OBJECTIVE 

FREQUENCY 
OF 

MEASUREMENT 
COMMENT 

BEAUFORT M17-u2 35°35'40" 76°45'34" A ANNUALLY 

Do N15-M1 35°32'27" 76°37'30" A DO NRCD RESEARCH STATION; USGS WELL NC-15. 

Do N16-w2 35°30'36" 76°42'21" A DO 

Do N19-R1 35°31'28" 76°59'42" A DO NRCD RESEARCH STATION. 

Do N20-F1 35°33'14" 77°04'10" L CONTINUOUSLY MONITOR EFFECTS OF INDUSTRIAL PUMPING; USGS 

WELL NC-14. 

Do N20-R1 35°31'53" 77°04'23" A ANNUALLY NRCD RESEARCH STATION. 

Do 015-N5 35°27'50" 76°38'10" A DO NRCD RESEARCH STATION. 

Do 015-u1 35°25'38" 76°35'21" A QO NRCD RESEARCH STATION, 

Do 017-12 35°28'24" 76°46'59" L CONTINUOUSLY MONITOR EFFECTS OF PUMPING AT PHOSPHATE 

MINES; NRCD RESEARCH STATION. 

Do 017-14 35°28'24" 76°46'59" A ANNUALLY MONITORS LOWER PART OF UNIT; NRCD RESEARCH 

STATION. 

Do 018-c2 35°29'48" 76°52'46" A DO 

Do 018-P1A 35°26'41" 76°54'12" A DO 

Do 018-F1A 35°28'57" 76°58'16" A DO 

Do 019-M1A 35°27'40" 76°57'36" A DO 

Do 021-11 35°28'07" 77°06'52" A QUARTERLY SEASONAL FLUCTUATIONS 2-3 FT; NRCD RESEARCH 
STATION. 

Do 021-0l 35°26'15" 77°08'34" A CONTINUOUSLY REFERENCE WELL FOR AREAL-EFFECTS NETWORK; 

NRCD RESEARCH STATION; USGS WELL NC-137. 

Do P14-F2 35°23'18" 76°34'33" A ANNUALLY 

Do P16-D1B 35°24'53" 76°43'13" A DO NRCD RESEARCH STATION. 

Do P17-D1A 35°24'53" 76°48'18" A DO 

Do P17-H6 35°23'10" 76°47'00" L CONTINUOUSLY MONITOR PUMPING EFFECTS AT PHOSPHATE MINES; 
NRCD RESEARCH STATION. 

Do P19-M3 35°22'19" 76°57'04" A QUARTERLY SEASONAL FLUCTUATIONS 2-4 FT; NRCD RESEARCH 

STATION. 

Do Q16-m4 35°17'36" 76°42'01" A DO SEASONAL FLUCTUATIONS 2-3 FT. 

Do Q17-cl 35°19'32" 76°48'00" A ANNUALLY USGS WELL NC-13. 

Do Q18-H1 35°18'07" 76°52'45" A QUARTERLY SEASONAL FLUCTUATIONS 1-3 FT. 

BRUNSWICK FF32-m2 34°02'44" 78°02'08" A ANNUALLY NRCD RESEARCH STATION. 

Do FF35-v1 34°00'59" 78°01'15" A QUARTERLY SEASONAL FLUCTUATIONS 2-3 FT; NRCD RESEARCH 

STATION. 

Do GG32-11 33°58'03" 78°01'37' A ANNUALLY NRCD RESEARCH STATION. 

Do GG32-u2 33°55'53" 78°00'55" A MONTHLY LARGE FLUCTUATIONS; NRCD RESEARCH STATION. 

Do GG32-v4 33°55'35" 78°01'10" L CONTINUOUSLY MONITOR SOUTHPORT PUMPING EFFECTS; USGS WELL 

NC-22, 

Do GG33-cl 33°59'29" 78°07'11" A DO REFERENCE WELL FOR AREAL-EFFECTS NETWORK. 

Do GG33-L5 33°57'09" 78°06'29" L DO MONITOR PUMPING EFFECTS OF COUNTY WELL FIELD. 

Do GG34-s5 33°56'23" 78°11'54" A ANNUALLY NRCD RESEARCH STATION. 

Do GG35-L1 33°57'07" 78°16'03" A DO 

Do G637-134 33°59'30" 78°26'20" A DO NRCD RESEARCH STATION, 

Do HH33-c2 33°54'48" 78°07'59" A QUARTERLY SEASONAL FLUCTUATION 3 FT. 

Do HH35-B3 33°54'53" 78°16'19" A ANNUALLY NRCD RESEARCH STATION. 

CARTERET W18-xl 34°50'59" 76°47'48" A DO 

Do X15-M1 34°42'28" 76°37'06" A DO 

Do X17-13 34°43'23" 76°45'13" A DO NRCD RESEARCH STATION. 

Do X17-15 34°43'23" 76°45'13" A DO MONITORS UPPER PART OF UNIT; NRCD RESEARCH 

STATION; USGS WELL NC-139. 

CRAVEN P21-K2 35°22'10" 77°05'09" A QUARTERLY SEASONAL FLUCTUATIONS 2-3 FT. 

Do P21-1,1 35°20'57" 77'09'25" A ANNUALLY 

Do Q19-o1 35°16'05" 76°58'02" A MONTHLY SEASONAL FLUCTUATION 4 FT. 

Do Q21-T1 35°16'05" 77°05'09" A QUARTERLY SEASONAL FLUCTUATIONS 2-3 FT. 

Do T22-Al 35°04'58" 77°10'49" A ANNUALLY USGS WELL NC-45, 

HYDE M12-L1 35°37'20" 76°21'18" A DO NRCD RESEARCH STATION. 

Do 010-w3 35°25'27" 76°12'31" A DO NRCD RESEARCH STATION. 

Do 013-c2 35°29'47" 76°27'09" A DO 
Do 013-F1 35°29'00" 76°29'06" A DO NRCD RESEARCH STATION. 

JONES T22-xl 35°00'55" 77°13'05" A DO 
NEW HANOVER BB30-R3 34°21'35" 77°52'52" L CONTINUOUSLY MONITORS QUARRY DEWATERING OPERATIONS. 

33 



	
	 	 	
	 	 	

	

	

	

	

	

	

	

	

	

	

		

		

	 	

		

		 

		 

	

	

	 

	 

	 

	 

	 

	 

	

	

	

	

	

		  

		 

		 

		 

		  

		 

TABLE 7.--PROPOSED OBSERVATION WELLS IN THE CASTLE HAYNE HYDROGEOLOGIC UNIT--CONTINUED 

COUNTY WELL NO. I 

I 
LOCATION 

NORTH LAT. WEST LONG. 

NETWORK" 
OBJECTIVE 

FREQOFENCY -I 

MEASUREMENT 
COMMENT 

NEW HANOVER CC31-A1 34°19'15" 77°55'02" A QUARTERLY SEASONAL FLUCTUATIONS 2-3 FT. 

Do GG31-K4 33°57'45" 77°55'47" A ANNUALLY NRCD RESEARCH STATION. 

ONSLOw W25-ul 34°45'25" 77°25'45" A MONTHLY SEASONAL FLUCTUATIONS 4-5 FT; USGS WELL 

NC-85. 

Do X25-B1 34°44'25" 77°27'25" A ANNUALLY USGS WELL NC-52, 

Do AA26 El 34°29'31" 77°34'21" A DO 

PAMLICO 015-u3 35°15'16" 76°35'54" A DO NRCD RESEARCH STATION. 

Do R17-12 35°13'13" 76°46'28" L CONTINUOUSLY MONITORS PUMPING EFFECTS AT PHOSPHATE MINES; 

NRCD RESEARCH STATION. 

Do R17-13 35°13'13" 76°46'28" A ANNUALLY MONITORS LOWER PART OF UNIT; NRCD RESEARCH 

STATION. 

Do S15-y4 35°05'25" 76°39'24" A DO NRCD RESEARCH STATION. 

Do S16-El 35°09'28" 76°44'47" A DO 

Do S18-K1 35°07'28" 76°50'27" A DO NRCD RESEARCH STATION. 

Do S18 u5 35°05'08" 76°50'08" A DO NRCD RESEARCH STATION. 

PASQUOTANK G9-c4 36°09'09" 76°07'49" A DO NRCD RESEARCH STATION. 

PENDER AA26-ol 34°26'44" 77'33'41" A DO NRCD RESEARCH STATION. 
PERQUIMANS E13-M3 36°17'36" 76°27'37" A DO NRCD RESEARCH STATION. 

PITT N23-ul 35°30'43" 77°15'00" A MONTHLY SEASONAL FLUCTUATION 4 FT; NRCD RESEARCH 

STATION. 

Do 022-v5 35°25'44" 77°11'18" A ANNUALLY 

Do 023-T1 35°26'18" 77°15'48" A MONTHLY SEASONAL FLUCTUATIONS 4-6 FT; NRCD RESEARCH 

STATION. 

TYRRELL J11-v4 35°49'51" 76°18'12" A ANNUALLY NRCD RESEARCH STATION. 

Do L10-A3 35°44'19" 76°10'57" A DO NRCD RESEARCH STATION. 

WASHINGTON J12-N2 35°52'05" 76°23'31" A DO 

Do J13-D2 35°54'59" 76°28'14" A DO NRCD RESEARCH STATION. 

Do J15-P6 35°51'24" 76°39'24" A DO NRCD RESEARCH STATION. 

Do J16-Al 35°54'04" 76°41'25" A DO 

Do K13-cl 35°49'52" 76°27'48" A DO 

Do L13-11 35°43'55" 76°26'25" L CONTINUOUSLY MONITORS EFFECTS OF PUMPING AT PHOSPHATE 

MINES, NRCD RESEARCH STATION. 

Do L15-62 35°43'51" 76°38'33" ANNUALLY 

'IA, AREAL-EFFECTS NETWORK, L, LOCAL-EFFECTS NETWORK. 

In Craven County pumpage from the Castle Hayne unit in the Cherry Point-

Havelock area is more than 3 Mgal/d (area 5, fig. 13). At least one local-

effects well is needed here to observe the effects of pumping, principally at 

the Cherry Point Marine Corps Air Station. Similarly, an observation well is 

needed at Camp Lejeune in Onslow County (area 6, fig. 13) where about 3.5 

Mgal/d are pumped from the Castle Hayne unit. 

Area 7 in figure 13 represents about 3 Mgal/d combined pumpage for indus-

trial use and for quarry dewatering operations. The pumping effects at the 

quarry are currently monitored by well BB30-r1 (table 7); however, this obser-

vation well shows signs of caving problems and should be replaced as soon as 

possible. 
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Figure 13.--Proposed observation wells in the Castle Hayne hydrogeologic unit. 
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Beaufort Hydrogeologic Unit 

The proposed areal-effects and local-effects networks for this hydrogeo-

logic unit contains 11 observation wells (table 8 and figure 14). The areal-

effects network would benefit from additional wells near the Martin-Washington 

County line, in northwestern Hyde County, in Dare County, in Currituck County, 

in northern and southwestern Craven County, in east Carteret County, and in 

Bertie County. 

One additional local-effects well is needed in western Craven County to 

monitor possible vertical leakage from the Beaufort unit to the underlying 

Peedee-Black Creek hydrogeologic unit resulting from pumpage of 3 Mgal/d from 

the Peedee-Black Creek unit at the Cove City well field (area 3, fig. 14). 

TABLE B.--PROPOSED OBSERVATION WELLS IN THE BEAUFORT HYDROGEOLOGIC UNIT 

1 

COUNTY WELL NO. 
LOCATION 

NORTH LAT. WEST LONG. 

NETWORK" 
OBJECTIVE 

FREQUENCY 
OF 

MEASUREMENT 
COMMENT 

BEAUFORT M21-o2 35°36'17" 77°08'24" A QUARTERLY NRCD RESEARCH STATION; SEASONAL FLUCTUATIONS 
2 - 2-1/2 FT. 

Do 017-13 35°28'24" 76°46'59" A DO NRCD RESEARCH STATION; SEASONAL FLUCTUATION 

FT. 
Do P17-H5 35°23'10" 76°47'00" L CONTINUOUSLY MONITOR VERTICAL LEAKAGE EFFECTS; NRCD RE -

SEARCH STATION. 
CHOwAN F15-E1 36°14'27" 76'39'30" L DO MONITOR VERTICAL LEAKAGE EFFECTS OF PUMPING 

AT FRANKLIN, VA.; USGS WELL NC -58, 
GATES C15-s6 36°26'50" 76'36'06" A ANNUALLY NRCD RESEARCH STATION. 
HERTFORD E16-66 36'18'35" 76°43'39" A DO 
PAMLICO 015-u2 35°15'16" 76'35'54" A DO NRCD RESEARCH STATION. 

Do S15-Y2 35°05'25" 76°39'24" A DO NRCD RESEARCH STATION. 
Do S18-u4 35°05'08" 76°50'08" A DO NRCD RESEARCH STATION. 

PASQUOTANK 

TYRRELL 

C12-R4 

J11-v8 

36°26'01"

_L 35'49'50" 
76°23'07" 

76°18'12" 

A 

A 

DO 

1Do 

NRCD RESEARCH STATION. 
NRCD RESEARCH STATION. 

11A, AREAL-EFFECTS NETWORK, L, LOCAL-EFFECTS NETWORK. 

Peedee-Black Creek Hydrogeologic Unit 

A group of 33 observation wells is proposed for this hydrogeologic unit 

(table 9 and figure 15) in the areal-effects and local-effects networks. 

Additional wells in the areal-effects network are needed in the general area 

north and east of Martin County. One additional areal-effects well is needed 

in southeastern Duplin County, one in northern Sampson County, and one in 

eastern Pender County. 

No observation wells are in this unit in the northeastern Coastal Plain. 

Water levels in the Peedee-Black Creek unit in this area are influenced by 

withdrawals in southeastern Virginia (area 1, fig. 15), and at least one 

local-effects well should be in the area nearest the pumping center. 
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Figure 14.--Proposed Observation wells in the Beaufort hydrogeologic unit. 
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TABLE 9.--PROPOSED OBSERVATION WELLS IN THE PEEDEE-BLACK CREEK HYDROGEOLOGIC UNIT 

COUNTY 
LOCATION 

WELL No. 
NORTH LAT. WEST LONG. 

NETWORK11 ! 
OBJECTIVE 

FREQUENCY 
COMMENT 

MEAS IMEN T 
--r 

BEAUFORT P17-H4 35'23'10" 76°47'00" A ANNUALLY NRCD RESEARCH STATION. 

Do P19-m4 35°22'19" 76°57'04" L MONTHLY MONITOR PUMPING EFFECTS IN LENOIR CO. AREA; 

NRCD RESEARCH STATION. 

Do P21-K7 35°22'53" 77°05'19" A ANNUALLY NRCD RESEARCH STATION. 

BLADEN Z41-u4 34'30'28" 78°45'19" A QUARTERLY SEASONAL FLUCTUATIONS 3-4 FT; NRCD RESEARCH 

STATION. 

BRUNSWICK EE32-v1 34'05'27" 78°01'03" A ANNUALLY NRCD RESEARCH STATION. 

Do EE36-K5 34°07'58" 78°20'08" A DO NRCD RESEARCH STATION. 

Do---- GG34-s3 33'56'23" 78°11'54" A DO NRCD RESEARCH STATION 

Do HH39-j4 33°53'36" 78'35'19" CONTINUOUSLY MONITOR PUMPING EFFECTS IN MYRTLE BEACH AREA, 

SC; NRCD RESEARCH STATION. 

COLUMBUS AA39-v4 34°25'08" 78'35'07" A ANNUALLY NRCD RESEARCH STATION. 

Do CC38-B6 34°19'32" 78°31'45" A DO MONITORS UPPER PART OF UNIT; NRCD RESEARCH 

STATION. 

Do CC38-B9 34°19'32" 78°31'45" A DO MONITORS LOWER PART OF UNIT; NRCD RESEARCH 

STATION. 

Do DD42-N1 34°12'37" 78°53'48" A DO MONITORS UPPER PART OF UNIT; NRCD RESEARCH 

STATION. 

Do DD42-N3 34°12'37" 78'53'48" A DO MONITORS LOWER PART OF UNIT; NRCD RESEARCH 

STATION. 

CRAVEN P22-J1 35°23'09" 77°10'29" MONTHLY MONITOR PUMPING EFFECTS IN LENOIR CO. AREA; 

NRCD RESEARCH STATION; USGS WELL NC-16. 

Do S22-D1 35°09'24" 77°13'06" CONTINUOUSLY MONITOR PUMPING EFFECTS AT COVE CITY, CRAVEN 

CO.; RECOMMEND REPLACE WELL; USGS WELL 

NC-48. 

DUPLIN T33-ul 35°00'30" 78°06'00" DO MONITOR PUMPING EFFECTS AT WARSAW, DUPLIN 

Co.; USGS WELL NC-69. 

GREENE 026-ol 35°27'48" 77°34'57" A QUARTERLY SEASONAL FLUCTUATIONS 4-5 FT. 

JONES R26-B1 35°13'45" 77°31'16" A ANNUALLY 

Do T24-I2 35°04'03" 77°21'13" A DO 

LENOIR P25-v1 35°21'00" 77°26'45" CONTINUOUSLY MONITOR PUMPING EFFECTS AT DUPONT, INC. PLANT. 

Do Q27-R7 35°16'11" 77°37'13" DO MONITOR PUMPING EFFECTS AT KINSTON, LENOIR 

CO.; NRCD RESEARCH STATION. 

Do 027-R10 35°16'11" 77°37'13" i A DO REFERENCE WELL FOR UPPER PART OF UNIT; NRCD 

RESEARCH STATION. 

Do 029-H1 35°18'30" 77°47'30" A QUARTERLY SEASONAL FLUCTUATIONS 2-3 FT. 

Do R29-J1 35°14'01" 77'46'13" A ANNUALLY 

Do - S28-D1 35°09'11" 77°43'57" A DO 

Do T28-F3 35°03'06" 77°44'42" A DO USGS WELL NC-51. 

NEW HANOVER CC31-T1 34°16'16" 77°55'18" A QUARTERLY SEASONAL FLUCTUATIONS 2-3 FT. 

Do DD30-wl 34°09'58" 77°52'39" i A ANNUALLY USGS WELL NC-20. 

PITT M27-u8 35°35'42" 77°35'40" CONTINUOUSLY MONITOR EFFECTS OF PUMPAGE AT FARMVILLE, 

PITT CO. 

SAMPSON 138-T1 35°01'38" 78°30'11" A ANNUALLY 

Do Y34-P2 34°36'25" 78°14'32" A DO NRCD RESEARCH STATION. 

WAYNE 032-D2 35°19'30" 78°03'30" A DO NRCD RESEARCH STATION. 

Do R30-o1 35°11'41" 77°53'01" A QUARTERLY SEASONAL FLUCTUATIONS 3-4 FT. 

11A, AREAL-EFFECTS NETWORK; L, LOCAL-EFFECTS NETWORK. 
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Figure 15.--Proposed observation wells in the Peedee-Black Creek hydrogeologic unit. 

39 



	

Three wells in the local-effects network are needed at Greenville, Pitt 

County (area 3, fig. 15) to monitor water-level changes in this unit where 

pumpage is about 4.6 Mgal/d. One well is needed to monitor water-level 

changes in the Peedee-Black Creek unit, and one well in each of the hydro-

geologic units above and below the Peedee-Black Creek unit are needed to 

monitor verical leakage effects. 

At Cove City in Craven County (area 5, fig. 15) combined pumpage from the 

Peedee-Black Creek and the Cape Fear hydrogeologic units is about 3 Mgal/d. 

One local-effects well is needed in the Beaufort hydrogeologic unit to monitor 

vertical leakage effects as described previously. In addition, a replacement 

for well S22-dl is needed because of suspected collapse within that well. 

Two additional local-effects wells are desirable near the Dupont Corpo-

ration plant in northeastern Lenoir County (area 4, fig. 15) to monitor 

possible leakage effects from overlying and underlying hydrogeologic units, 

similar to the Greenville situation. Pumpage here is about 3 Mgal/d from the 

Peedee-Black Creek unit. 

At least one local-effects well is needed in or near the well field oper-

ated by the City of Jacksonville in Onslow County (area 7, fig. 15). Ground-

water withdrawals from the Peedee-Black Creek unit there are nearly 2 Mgal/d. 

Later review may indicate additional observation wells will be needed here. 

Similarly, a local-effects well is recommended at Mt. Olive in Wayne 

County (area 6, fig. 15), where pumpage is greater than 1 Mgal/d. 

In the Wallace-Rose Hill area of Duplin County (area 8, fig. 15), more 

than 6 Mgal/d of ground water is pumped for industrial and public-supply uses. 

At least three local-effects wells are recommended to monitor the effects of 

these withdrawals on water levels in the Peedee-Black Creek unit and in over-

lying and underlying units. 

Cape Fear Hydrogeologic Unit 

The proposed 50 observation wells for the areal-effects and local-effects 

network in this hydrogeologic unit are listed in table 10 and shown in figure 

16. Additional wells for the areal-effects network are needed in the follow-

ing counties: Duplin, Pender, Onslow, Carteret, Pamlico, Beaufort, and Hyde. 
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TABLE 10.--PROPOSED OBSERVATION WELLS IN THE CAPE FEAR HYDROGEOLOGIC UNIT 

COUNTY WELL No. 
LOCATION 

NORTH LAT. WEST LONG, 

NETwORK11 
OBJECTIVE 

FREQUENCY 
OF 

MEASUREMENT 
COMMENT 

BEAUFORT P21-6 35°22'53" 77°05'19" A ANNUALLY NRCD RESEARCH STATION, 

BERTIE G19-83 36°09'53" 76°56'16" A QUARTERLY MONITOR UPPER PART OF UNIT; NRCD RESEARCH 

STATION. 

Do G19-134 36°09'53" 76°56'16" L CONTINUOUSLY MONITOR PUMPING EFFECTS AT FRANKLIN, VA.; 

NRCD RESEARCH STATION. 

BLADEN Y37-E1 34°29'21" 78°29'43" A QUARTERLY SEASONAL FLUCTUATION 4 FT. 

Do Z41-U2 34°30'27" 78°45'19" A CONTINUOUSLY REFERENCE WELL FOR AREAL-EFFECTS NETWORK; 

NRCD RESEARCH STATION. 

BRUNSWICK EE36-K2 34°07'58" 78°20'08" A ANNUALLY MONITOR GEOPRESSURED ZONE; NRCD RESEARCH 

STATION. 

Do GG34-s2 33°56'23" 78°11'54" A DO MONITOR GEOPRESSURED ZONE; NRCD RESEARCH 

STATION. 

Do HH39-.J2 33°53'36" 78°35'19" A DO MONITOR GEOPRESSURED ZONE; NRCD RESEARCH 

STATION. 

COLUMBUS CC38-B7 34°19'32" 78°31'45" A DO MONITOR GEOPRESSURED ZONE; NRCD RESEARCH 

STATION. 

Do DD42-N2 34°12'37" 78°53'48" A DO NRCD RESEARCH STATION. 

CRAVEN R23-W2 35°10'49" 77°17'55" L CONTINUOUSLY MONITOR PUMPING EFFECTS AT COVE CITY, CRAVEN 

Co.; USGS WELL NC-44. 

CUMBERLAND R43-x3 35'10'04" 78°58'15" L MONTHLY MONITOR PUMPING EFFECTS AT SPRING LAKE, 

CUMBERLAND CO. 

EDGECOMBE 125-12 35°58'11" 77°26'08" A CONTINUOUSLY REFERENCE WELL FOR AREAL EFFECTS NETWORK. 

Do K25-c2 35°49'19" 77°27'27" A ANNUALLY 

Do K27-N1 35°47'28" 77°38'42" L MONTHLY MONITOR PUMPING EFFECTS AT PINETOPS, EDGE-

COMBE CO. 

GATES C15-s4 36°26'50" 76°36'06" L CONTINUOUSLY MONITOR PUMPING EFFECTS AT FRANKLIN, VA.; 

NRCD RESEARCH STATION. 

Do C15-s5 36°26'50" 76°36'06" A ANNUALLY MONITOR UPPER PART OF UNIT; NRCD RESEARCH 

STATION. 

Do D15-v1 36°20'44" 76°36'23" A DO USGS WELL NC-30. 

GREENE 027-x1 35°28'01" 77°35'03" A QUARTERLY SEASONAL FLUCTUATIONS 2-3 FT. 

HERTFORD C21-T1 36°26'42" 77°05'15" A ANNUALLY MONITOR UPPER PART OF UNIT; USGS WELL NC-81. 

Do C21-T3 36°26'37" 77°05'58" A DO MONITOR LOWER PART OF UNIT. 

Do E19-T5 36°16'28" 76°55'38" A DO 

Do E20-11 36'18'32" 77°01'25" A DO 

HOKE T48-I2 35°03'35" 79°21'20" A QUARTERLY SEASONAL FLUCTUATIONS 2-3 FT; NRCD RESEARCH 

STATION. 

Do U46-E6 34°59'25" 79°14'26" L CONTINUOUSLY MONITOR PUMPING EFFECTS AT RAEFORD, HOKE CO.; 

NRCD RESEARCH STATION. 

LEE 044-N1 35°27'22" 79°03'03" A QUARTERLY SEASONAL FLUCTUATIONS 1-2 FT. 

LENOIR Q27-R5 35°16'11" 77°37'13" L CONTINUOUSLY MONITOR PUMPING EFFECTS AT KINSTON, LENOIR 

CO.; NRCD RESEARCH STATION. 

MARTIN 123-N1 35°57'34" 77°18'00" A QUARTERLY SEASONAL FLUCTUATIONS 3-4 FT; USGS WELL 

NC-43, 

NORTHAMPTON B22-v1 36°30'48" 77°11'14" A ANNUALLY 

Do D25-J1 36°23'45" 77°25'12" A DO 

Do E23-R1 36°16'57" 77°17'04" A DO 

PASQUOTANK C12-R5 36°26'01" 76°23'07" A DO MONITOR LOWER PART OF UNIT; NRCD RESEARCH 

STATION. 

Do C12-R6 36°26'01" 76°23'07" A DO MONITOR UPPER PART OF UNIT; NRCD RESEARCH 

STATION, 

PERQUIMANS E13-m2 36°17'36" 76°27'37" A DO NRCD RESEARCH STATION. 

PITT M27-ul 35°35'43" 77°35'40" L MONTHLY MONITOR PUMPING EFFECTS AT FARMVILLE, 

PITT CO, 

RICHMOND T53-Al 35°04'34" 79°45'31" A QUARTERLY SEASONAL FLUCTUATION 2 FT. 

ROBESON V45-u2 34°50'39" 79°05'09" A ANNUALLY MONITOR LOWER PART OF UNIT; NRCD RESEARCH 

STATION. 

Do V45-u4 34°50'39" 79°05'09" A DO MONITOR UPPER PART OF UNIT; NRCD RESEARCH 

STATION. 

Do X47-F1 34°43'42" 79°19'46" L MONTHLY MONITOR PUMPING EFFECTS AT MAXTON. 
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TABLE 10. --PROPOSED OBSERVATION WELLS IN THE CAPE FEAR HYDROGEOLOGIC UNIT--CONTINUED 

COUNTY 
-F-

WELL No. 
LOCATION 

NORTH LAT. WEST LONG, 

NETWORK11 I 
OBJECTIVE I 

FREQUENCY 
OF 

MEASUREMENT 
COMMENT 

ROBESON Y42-F3 34°38'36" 78°54'49" CONTINUOUSLY MONITOR PUMPING EFFECTS IN LUMBERTON AREA, 

ROBESON CO.; NRCD RESEARCH STATION. 
Do Y42-F5 34'38'36" 78°54'49" A ANNUALLY MONITOR UPPER PART OF UNIT; NRCD RESEARCH 

STATION. 
Do Y45-T1 34'36'09" 79°05'47" A DO 
Do Z47-ml 34°32'09" 79°17'37" A DO MONITOR LOWER PART OF UNIT; NRCD RESEARCH 

STATION. 
Do 747-M3 34°32'09" 79°17'37" A DO MONITOR UPPER PART OF UNIT; NRCD RESEARCH 

STATION, 

Do BB45-m3 34°22'21" 79°07'39" A DO NRCD RESEARCH STATION. 
SAMPSON U35-D2 34°59'17" 78°18'55" L CONTINUOUSLY MONITOR PUMPING EFFECTS AT CLINTON, 

SAMPSON CO. 
Do Y34-p4 34°36'25" 78°14'32" A ANNUALLY NRCD RESEARCH STATION. 

TYRRELL J11-v5 35°49'50" 76°18'12" A DO NRCD RESEARCH STATION. 
WAYNE 032-D1 35°19'30" 78°03'30" A QUARTERLY SEASONAL FLUCTUATION 2 FT; NRCD RESEARCH 

STATION. 
WILSON M29-P1 35°36'15" 77°49'42" A ANNUALLY 

11A, AREAL-EFFECTS NETWORK, L, LOCAL-EFFECTS NETWORK. 

Several additional observation wells in this unit have been proposed that 

were discussed as part of the local-effects network for monitoring vertical 

leakage to the overlying Peedee-Black Creek unit at Greenville in Pitt County, 

Cove City in Craven County, and near the Dupont Plant in Lenoir County. One 

well is also needed to monitor water-level fluctuations in the Cape Fear unit 

in the Hamilton-Robersonville in Martin County (area 2, fig. 16), where nearly 

2 Mgal/d of ground water is pumped from that unit for industrial and public 

supplies. 

At Laurinburg in Scotland County (area 8, fig. 16) about 2 Mgal/d is 

withdrawn from the Cape Fear unit. One local-effects well is needed close to 

the center of this pumping. 
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Figure 16.--Proposed observation wells in the Cape Fear hydrogeologic unit. 



	

	

	 		 

	 		 	

Great Smoky Mountain Belt Hydrogeologic Unit 

No large-scale ground-water pumpage from this hydrogeologic unit (shown 

in figure 4) has been identified. There are, however, nine public supply 

systems withdrawing a total of about 0.75 Mgal/d ground water from the unit 

(Winner, 1981, table 6). The pumpage from each of these sources is small, and 

their effects on ground-water levels in the unit are likely too limited to 

warrant monitoring. Therefore, no local-effects network wells are recommended 

for this unit at this time. 

Blue Ridge-Inner Piedmont Belt Hydrogeologic Unit 

Fifty-seven public, commercial and industrial water supplies have been 

identified as pumping ground water from rocks of the Blue Ridge-Inner Piedmont 

Belt unit at the combined rate of about 15 Mgal/d. All but 21 of these use at 

least 0.1 Mgal/d each (Winner, 1981, table 7). 

The initial local-effects network as proposed for this hydrogeologic unit 

(table 11 and figure 17) consists of three wells needed to monitor the effects 

of pumping at several of these supplies, but the effects of pumping near the 

three largest users of ground water are not being monitored now. These with-

drawals are near Old Fort in McDowell County (pumpage of about 4 Mgal/d), at 

Fallston in Cleveland County (pumpage of about 1.5 Mgal/d), and at Earl Sta-

tion also in Cleveland County (pumpage of about 2 Mgal/d) shown as areas 1, 2, 

and 3 respectively in figure 17. It is recommended that local-effects obser-

vation wells be established near the centers of these pumping areas. 

TABLE 11. --PROPOSED OBSERVATION WELLS IN THE BLUE RIDGE-INNER PIEDMONT BELT HYDROGEOLOGIC UNIT 

COUNTY WELL No. 
LOCATION 

NORTH LAT. WEST LONG. 

NETWORK" 
OBJECTIVE 

FREQUENCY 
OF 

MEASUREMENT 
COMMENT 

CLAY T101-6 35'03'09" 83°48'42" L CONTINUOUSLY MONITOR PUMPING EFFECTS AT HAYESVILLE, 

CLAY CO. 
HALIFAX C30-Y1 36°26'00" 77°54'52" L DO MONITOR PUMPING EFFECTS AT LITTLETON, 

HALIFAX CO. 
LINCOLN 070-E2 35°29'00" 81°14'40" L DO MONITOR INDUSTRIAL PUMPING EFFECTS AT 

LINCOLNTON. 

34, LOCAL-EFFECTS NETWORK. 

44 



	

	

	

	 			 		 	 	

	

	

	

 

	

				
	

	

	 		 	

			

	 	 			
	  

	 	

	

	 		 

	

	

	 	
			

	

	

	

	

	

	 
 

 

	 	 	 	 	
	 	

	

	 			

	

		

	

	 	 		 	  

	

	 				 
	  	 	 	

	
			 	 	

	

	 	
	

	
	  

	

		

	

	

		

	 	 	

	 	 	 	 	 	 	 	
 

	 	 	 	 	 	 	 	

s

.

84 ° 83° 82° 81° 80° 79° 78° 77 ° 76° 

V I A
NG 

-71:,I.C,.•--11AT7. 11-1- 11 NoRTHAAOTON, . A T E S '''..::-....4 1,,,!...,
k 5 1 T 1 ...A.! CA . L I "'k g°. i,.........ii,!VA • WARR( •

; 17 C 30.—y 1,:.,—,::.;- ,..{..,- .<..„ ,..0 • 
H A L I Pr A X , ... _ . _. - - , 4,\;,,, A 

1- -.—F:'-'- '7 - -.1 ,....;
uiok-J]jiRf— , -.....7.....,sv, ,' : ..e. ,....-'0:Asi0u,,,OROI I N/ , , ....iALIDENCE-, ORANGE , oup,..d.... 

• ......,-. • 
„. A 

I E'. iIi N A S 0 I 
\YANCEY C i A A :WI...A re 0 

i- - --J 
' 0 .— — ---; 4E011f C 010.11,. K. ' . ) 

....." ‘ / ,... 
• 

'Az OAViDSON , 
•-i ,•EIANDOLPHCHA THAN; ..'. -... 

S V NC siSC , N . 0 A p. \. , ,,,i L S 0 .;....\./.. , -.../ ( 
-. Y 0 C 

000 k ', - - - -../. -A.,..,....... 
, a 0 [INC,/ 

0 10--e-2 —k - — — — - lll'Is"- 4"•-e•C's'‘ 
a AAAA !!../ \HENDERSCN, .,. AAAAA US,' 

r• , -",itasNrJAC. 4 , 1 , s T A N L , )1.C.ITOOMERY"... . 0 0 R 1 , •'t ,. 
11.1.012. -.. I — ... ' -......i 1 s" - - ' ,-..! ., .. , ...Lt. E MO.. l'' \ .,.. ' 4„ „, . •C ON ',Nazi Nev., > •._ • , , \ 'r -- (, Cejii.'7, a'. •• \ /,cvmscRLANois 

, , ,11ComONIS -*/, „ 0 ii I , c./ J O N II A, pi I 0 N IL, 1 i 
0 • ...IAII.SONii1 0 . L 1 N rANS ONI ' , " ‘ . e 

I oc,G FORG, A 7 i 
............i....._.......... /....... ..:SCCIELANDL ..... A , 7 -- • - - -

T 10I—g5 i. 

,• \\ / t- •C , . 
\ ' ROBESON , I /4 

• S L AOEN\ / 1 

`• PcsocA
EXPLANATION 0 CT101—g5 

• 

r -''',.••-••-... i'----.. 

• Local-effects net work observation well .\ COLUSeu 2_./ 1 

and number ... _, Ic 
N. I 

4 . ...! OPuNSw,CK j
Rocks of the Blue Ridge- Inner Piedmont 

„dt---A.---__,./
Hydrogeologic unit •...-"' 0 

O Places where significant pumpoge occurs 
0 25 5,0 100 MILEScircle size does not infer areal extent 

of pump age influence 0 50 100 1(') KILOMETERS 

1 Old Fort 

2 Fallston 
3 Earl Stotion 

79 08 4 ° 83° 82° 81° 130° 78° 7 7 ° 7 6 ° 

Figure 17.--Proposed observation wells in the Blue Ridge-Inner Piedmont Belt hydrogeologic unit. 



	
	

	

	 		 

	

Charlotte Belt Hydrogeologic Unit 

Two proposed local-effects network observation wells for this unit are 

listed in table 12 and shown in figure 18. Over 25 public and industrial sup-

plies are known to pump about 3.5 Mgal/d of ground water from rocks of this 

unit (Winner, 1981, table 8). Most of the water systems report pumpage of 

generally less than 0.2 Mgal/d. No additional local-effects wells are recom-

mended at this time. 

Well M32-j1 at Lucama in Wilson County is worthy of note here because the 

Town obtains its water supply from wells open to granite that is overlain by 

saprolite which, in turn, is also overlain by Coastal Plain sediments (Winner, 

1976, p. 64). Although water use from this system is only about 50,000 

gal/day, it is believed worthwhile to monitor the effects of pumping from the 

bedrock here, especially in regard to recharge moving from the Coastal Plain 

sediments through the saprolite and into the bedrock. 

TABLE 12. --PROPOSED OBSERVATION WELLS IN THE CHARLOTTE BELT HYDROGEOLOGIC UNIT 

LOCATION FREQUENCYNETWORK1/
COUNTY 1 WELL No. OF COMMENTOBJECTIVENORTH LAT. WEST LONG. MEASUREMENT 

ROWAN 

WILSON 

N63-J1 

M32-J1 

35°33'25" 

35°38'29" 

80°35'15" 

78°00'08" 

L 

L 

CONTINUOUSLY 

DO 

MONITOR EFFECTS OF INDUSTRIAL PUMPAGE AT 

CHINA GROVE. 

MONITOR EFFECTS OF PUMPAGE FROM GRANITE 

BURIED UNDER COASTAL PLAIN SEDIMENTS. 

1/L, LOCAL-EFFECTS NETWORK. 
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Figure 18.--Proposed observation wells in the Charlotte Belt hydrogeologic unit. 



	

	 	

Carolina Slate Belt Hydrogeologic Unit 

One well near Spring Hope in Nash County Monitors the effects of up to 

0.4 Mgal/d industrial pumpage, and is recommended for the initial local-

effects network in this hydrogeologic unit (table 13 and figure 19). The 

total reported ground-water pumpage from this unit is nearly 5 Mgal/d from 24 

sources (Winner, 1981, table 9). Additional local-effects wells are not 

recommended at this time. 

TABLE 13. --PROPOSED OBSERVATION WELL IN THE CAROLINA SLATE BELT HYDROGEOLOGIC UNIT 

LOCATION FREQUENCYNETWORK11
COUNTY WELL No. OF COMMENTOBJECTIVENORTH LAT. WEST LONG. MEASUREMENT 

NASH 132-ol 35°57'14" 78°04'18" L CONTINUOUSLY MONITOR EFFECTS OF INDUSTRIAL PUMPAGE. 

1/1_, LOCAL-EFFECTS NETWORK. 
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Figure 19.--Proposed observation well in the Carolina Slate Belt hydrogeologic unit. 



Triassic Basins Hydrogeologic Unit 

No local-effects network wells are monitoring water levels in this unit. 

However, one well is recommended near the center of pumping at an industrial 

site near Moncure, Chatham County (fig. 20), where average withdrawals are 

about 0.2 Mgal/d. This pumpage is the greatest of five ground-water supplies 

taking water from the Triassic unit (Winner, 1981, table 10). 

NETWORK DATA FILE 

The purpose of this section is to suggest a plan of organization for the 

records generated by and associated with the collection and evaluation of 

ground-water level data. Without such an organization the proper evaluation 

of the network is nearly impossible, and the task of checking and sorting 

publishable water levels becomes highly inefficient. 

The network data file for each observation well consists of four units: 

(1) a station folder that contains basic information about each observation 

well; (2) a water-level data file that contains the compilation of all water-

level measurements; (3) an original data file that contains charts from 

graphic recorders and automatic digital recorder (ADR) tapes; and (4) hydro-

graphs. A brief description of each of these units of the network data file 

follows. 

Station Folders 

The station folder for each observation well in the network should be a 

file folder rather than a loose-leaf binder because a number of odd-sized 

notes and photographs accumulate over the years. These are better preserved 

In a folder. Each station folder should be identified by the well number (or 

numbers), an informal well name, location, county, and hydrogeologic unit. 

For example: 

N20-fl (NC-14)--National Spinning 

Co. in Washington, BEAUFORT Co. 

CASTLE HAYNE UNIT 
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Figure 20.--Proposed location for a local-effects network observation well in the Triassic Basins hydrogeologic unit. 



	

The station folder should contain the following: 

1. Well inventory form.--This should be a copy of a formal well inventory 

form such as used by the Survey (figs. 21-24) or the NRCD (Fig. 25). 

These provide the primary source of data for a well. 

2. Location maps and sketches.--Each of the well inventory forms described 

above have space for detailed sketches, which should include a sketch of 

the well, measuring points, distances to fixed landmarks, road inter-

sections, bridges, and so forth. In addition to th€se sketches other 

location maps should include (a) a page-sized copy of the topographic map 

of the area with the observation well located approximately in the center 

of the page; and (b) a page-sized copy of a map showing local road num-

bers with the observation well plotted on it. 

3. Photographs.--A photographic record of a well site can range from a 

simple polaroid snapshot to a collection that includes aerial photo-

graphy. The basic photographs should include the immediate surroundings 

of the well and measuring points. 

4. Record of observation well.--See figures 5 and 6. 

5. Observation-well records checklist.--See figure 7. 

6. Network review form.--See figure 8. 

7. Graphs of water-level fluctuations.--Each station folder should contain 

one of the following: 

a. A copy of a segment of a graphic recorder chart at least 30 days 

long selected to show typical water-level fluctuations, or 

b. A graph of hourly measurements from a digital recorder for a period 

of at least 14 days, also selected to show typical water-level 

fluctuations, or 

c. A copy of, or the original chart for a period of at least 14 days of 

a temporary recorder installed on an observation well that is mea-

sured periodically, or 

d. For wells on which a recorder has never been installed and on which 

it is not possible to install one--such as a well equipped with a 

pump--a graph of once-daily readings for a period of at least 14 

days obtained at about the same time of day. Where necessary these 

measurements can be obtained by an observer. 
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U S. DEPT. OF THE INTERIOR 
GEOLOGICAL SURVEY 

Recorded by WATER RESOURCES DIVISION Dole 

SITE SCHEDULE 

Check One English Metric Units 

GENERAL SITE DATA 

R - 0 y.I A D h1 V I* 
Site Ident No RG Number Tranuciton 

odd d•.•t• modoly. ••tottod 
III 

Data SOW., 
Site-Type Rdrabilrty Agency 4 - 1 1 1 1 1 1 •2. 1 C D M P T W 1 

collector, drawl, mrlr,plo, pond. ...rt. of. ...in field check ed. ...net..., est localloon not, minimal 
•ccot•to data 

Project Courny 

No. I 1 „ I 1 I I District 6 • , • 
State ,- 1 , 1* lot town) [ 8 " 1 1* 

Let-Long 
11: SF T M 

Latitude Longitude [T C):.1 I I Accuracy 
dee mist we dog min me sec. 5sec,10 sec. Min 

Land 
Local 

Net 
Number Loc. 1/4 1/4 1/4 section, township. /tinge, mar es 

Location 

Mop 11- I I I I I I Itti II I I I 1 I Scale [ (lit I* 

Method of A *17-Altitude H34 Measurement Accuracy [ 18 L I I* 
altimeter, leeol, met 

Togo Hydrologic
CEFMKL O P S T U V * 20 

Setting Unit lOWDC) 
depression, stream, dun., flat, hilltop, sink, 'wimp, sitfshor•, pediment, hillside, , undulating, wane, 

channel flat 

Debi of Fast Use 

Construction/ 21 - a of 23-1 A D E G H 0 IVP R S T U W X ZI* 
Completion Site OOOOO , drain, ph, 'emir et. Ail.. Ohi•tv- non, all or, titch•tp, repro.., test, unused, with- waste, destroyed 

thorns,' reser.. ation, 11•11 dr•wel, 
month day year 

Use of 
[24..1 A 8 C D E F H M N P R S T U 'I Z I*Water 

air tond bottling. comommcMi, d•w•tm, pow, tor, dommlw, tr.g•Iton, rntod.cfn•l, industrial, public. r• aaaaa ion. stock. Institution. unused. d•sat, other 
supply 

Secondary Tertiary Use Depth of[ I• 26-1 1* 
Hof' 1 1 1 1 • I I * c"P" [28 1 l• I I :F T1Water Use of Water Well 1 

30 * 31- 3 3-
Static Water Level Itiit Data 'Measured se,•,.(1) D 

month day 

34.1 A C E G H L S T Z 1.1
Method of Measurement 1 

mold, celebrated. eriwnatal, pen., celibralled, geophysical, manometer, reponed, steel. electric, othei 
mrhrs• pp. m mow • gage logs tape tape 

I 37 •iD F G H 0 P R S T 2 
Site Status 

dry, flowiree, nearby. moth, obatitaton, PoinPing. recently, nearby, nearby, other 

I low irq rocently PomPed recently 

flowmp pumped 

Source of (13, 35 
Geohydrologec Data Pump Used 

no 

OWNER IDENTIFICATION 
Dote ofR•1581*I TdA D I* 159 1' *I Ownership 1 

add. delete, 'noddy day year 

Middle162 t, 163..1 I* 
Name: Last Fret I I 1 1 1 1 1 1 Initial 

OTHER SITE IDENTIFICATION NUMBERS 

l"-189 T A D M 190(dent , 1 i 1 1 Assign« LI 91. 1* 
add, delete, modify 

I New Card Samef7f1i T--1 I 190 #1 1 1 1 1 I* Assigner I_ 1 1 1 1 1 1 issigner 1 I 1 1 1 1* ID 

SITE VISIT DATA 
Nairn o1

R • 186 A D 187#1 /„ 1*I _ Visit 
•dd. delete, modify month day reel 

FIELD WATER QUALITY MEASUREMENTS 

Geohydro.
[R-192 * T A D M F11 I 1 93 # 1 I / I*1 195 1 I * 

Date logic Unit 1 I I 1 I I 1 

• ld, delete, modify month day year 

New Card Same 1 Its 0 0 0 110 1 *
R 1 Temperature Degrees C 1 _t I I • 1 * 

110411/10 1 0 1 0 1 9,51* 197 el I I 1 I • I *Conductanoa si 'Mhos 

Other ISTORET) 19611 
Parameter 1 1* Value I I I 1 I • 1 * 

Other (STORE TI 
Parameter Value 

1117 1 1 1 1 1 1 • 1 I * I 

FOOT NOTES: 

®Source of Data Codes: 

[ S D 0 A R L G Z 

USG S, dr ill or, owner, Whet owe's, other Sees, geologist, ',thew 

reported. 

Figure 21.--U.S. Geological Survey site schedule, page 1. 
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WELL CONSTRUCTION DATA 
Date of Construction Source of0 

Completion Coast. DataR 58 T A D M 1*1 Entry No 59# * 6 0 / 1 / 
add, d•list, modify month day yYr 

Name of 
63 -Contractor/Driller 1 I t I I I I I 1 

Method of 
6 5 A V

Construction 
air- , bored, cable. , dug, hydraulic, hit cued , •ir-p•r- , trenching, driven, dries, other 

rotary wanywW tool rotary suasion rotary wash 

Type of
Finish 6 6 C 0 67 - B C GSeal 

porous, greysl w, gravel , horizontal, open, perforated, screen, sand point, walled. open, other besmonott, clay, cement. other 
concrete pert screen gallery, end or slotted hole grout 

Number of HoursBottom of Method of 1 71 
68 - * 6 9 . A B C J N P S Z 70- I *A

Seal Development in Development 1 
airlift, bailed, corn pressed, ,stt•d. noes, other, surged, other 
Pump sir pump 

Special Treatment 
7 1

During Development 
chemicals, dry ice, •xplosives, d•flocuient, hydrofracturing, rnachainrcal, other 

DIMENSIONS OF THE HOLE CONSTRUCTED 
Construction 

R -72 T- A D M 59 #
Entry No 1 

add, delete, modify 
Top of Hole Segment Below LSD Bottom of Hole Segment below LSD Diameter of Hole Segment 

7 3 411 1 1 1 t•t 1 1* 74-1 i•t * 175..1 t 1.1 , 1*I 
17341 , * 74=1 t 1.1 I I* 1 7 5.1 • 1*11 • 

New Card for Each Hole Segment 7 5 =117 3 *1 i•i 1 *1 I*1 mite, 1* 
[74-1 , 1 7 5 =1 

Same R, T & Field 5 9 

1734'11 1 1 1 t•t 1* 1 t i•i 1*1 J 1 1 • t 1 1*1 
1 74 =1 • [ 75=1 ,73 #1 ,1111•1 1 • 1*1 

CASING SCHEDULE 

Construction 
76 T- 1 A D M * 5 9 # New Card for Each Casing With Same R, T & Field 5 9

Entry No
add, delete, modify 

Top of Casing Segment Below LSD Bottom of Casing Segment Below LSD Diameter of Casing Segment Casing Material 6 Thickness of Casing 

7 7 . 1'111.'1 1 78 "1I 1 1 1 i•I i 1* 1794'1 I 1 ,•. , 1* so-1 1* 1(i1- 1 1•l I 1 rqI 

78.1 79#1 „ 80=1 1* 181=1, • . 1* 1*1 1., 1*1 
[so-I J*11 77 '1 I I I, I•i I _1* 1 1 78 '1 i 1 1 1 4'1 179#1 i•i 1*1 1 91=1 1.1 1 1 1*1 

77 - * 1 79-1 11 I 1 l•I I 1*1 17 9# 1 I • r I 1*1 [80-I 1*1 181 -1 „ e . 1*1 
1 77-1 t I 1•1 t 1*1 78-I I I I I l• I I 1 1 79#1 111.1 1 1*1 80-1 1* 81=1 I • i I I 

OPENINGS SCHEDULE 

Construction 
A - 82 T - AD M * 59# * New Card for Each Open Section With Same R, T and Field 5 9

Entry No I 

add, d•letis, modify 
(Openings Data) (Openings Data) (Openings Data) 

Top of Section Below LSD 8 3 # 83# 83# 
1• l l•t I 1 1 I ft.!. i 

Bottom of Section Below LSD 8 4 . 8 4 = 8 4 
I I•1 i I • I i i•i 

Type of Openings 8 5 * 8 5 * 8 5 . 

Type of Material 8 6 * 86 - * 86= 

Diameter of Open Section 8 7 8 7 = * 87= * 
t t t•t 1* I i l et 

Width of Opening 8 8 8 8 = 88- * 
t•I t I I • 1 I • I 

Length of Opening 8 9 . 89= 89= 
t I 1•1 1 l 1 • I I I 1 • 1 

FOOT NOTES: 
@Source of Data Codes: 0 Casing Material Codes 

r S D 0 A R L G Z B C G I M P R S T U W Z 

USGS, driller, owner, other govt, other logs, geologist, other brick, concrete, gale, wrought, other, PVC or, rock or, steel, tile, coated, wood, other 
r sported, iron iron metal plastic stone steel 

© Type of Openings Codes Q Type of Material Codes for Open Sections 

L M P R S T W X Z B C G I M P R S T Z 

louvered, mesh, perforated. weir screen, sand, walled, open, other brass or, cones., gals, wrought, other, PVC or, stainless, steal, tile, other 
shuttered or slotted wound (unknown) point hole bronze iron iron metal plastic steel 

Figure 22.--U.S. Geological Survey site schedule, page 2. 
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PRODUCTION DATA 

1 R 1134 1461.1 piA D 1 • 11 4 7 
o.q l14 6. 1I ntn, No l 1 / 1 1.1 

howene memo. ad, dere, me., month day 1•00. 

r--
DssCharde 5 °. I _I 1 1 1 • t 1* 1 SOW.. 01 DI.P: 

sairihod or 
1.1!2 LLB C E F ail o P R V W zThU ----Measurement 

had.. e......1, ettsen•ted, flew, ...long. ord., ono. int, ...ported, ...tory, •eritero. ••ler....te. wen, •ther. 
mater MIMI. Wi•110/ 

Pr odocuon Source0 
Level 

F15-;.71 1 t i 1 1 • I i 1* 1 SL"e: 1 164. I t t i t t•I i Isi of Data I 165. * 

Method or 
115_6. I A E H M S 27 1 --- - 1'C G L R T - Punspmg Period E67 • 1:1 

••Ise, cel.b.•tad, eetornoted Promo, calen•ted. erroPhrsAal manometer ...paned, Peel elect., Other 
arlme 9.9• ra wow • treor loco tape UP. 

LIFT DATA 

Type of
1 R-42 T I A D M I* Litt 43#1 A R S T U Z I* 

add, delete. .noddy an, here., c•ntr onion, tot., ilubro•ripb1, lull, on, unknown. other 

Purrs Intake r. 4.7i 
E G H* 2__I! 

hand. LP pet, natural wmdm ell. other 

Date 38 
Horsepower [46E

month day 1,••r
/ I / 

Owe 

MAJOR PUMP DATA (Only one per Type of Litt) 

Ef:47I*1 (T A D MI *1 
Type of 

4391 1.1 
ManufecturerE 1 

Lift IS.. UFT DATA for legal values of field 43) of Pump 8 11111.1111 
odd, 0•Iett. mod.ly 

Sersal No [49 Name of Power 150.1 
of Pump II 1_1_1 1 1 „ 1 1*1 Company i 1 1 1 _L l l I I 7. 1 

Power Company Power1-
Account No l 1 1 t 1 I 1 I 1 1 * Meter No Mitt: 1 1 1 1 1* I Rahn% 1 53. 1 1 t • 1 1.1 

Person or Company Who 64a 
Maintains the Pump 1 I I 1 I I t 1 1 1 I I 1 1* 1 

STANDBY POWER DATA (Only one per Type of Lift) IS... LIFT DATA for codes of fields 43 and 56 below) 
Type of Type of

Re55I. T A (11NTFi 43011 *1 56.1 I * 
Loh Power HorsepowerF57-1 t 

• dd, d•lete, modify 

OTHER DATA AVAILABLE 
Type of

R .180I*1 T . I A 0 M * 181 01 C PA R ZData I* Location ! 182- I 
add. dere, noddy "•.0•••,., antlraCI methane, report, other 

r•adable 
Type of F 8New Card Same R B T [182.• C D M R ZData R 1 Location 

AVAILABLE LOG DATA 

New Card for Each Los Type 

Same R & T 
R.1981* T.1 A 0 M 1* 

add. d•leIrr. modify 

Type of Begin End Source of 
Loa 1990 202-201- * 

IDePth Depth • CI Data® 

1990 201- 202- * 

199# * 201- • * 202. * •L. 
* * 199 # * 201- • 202. 

WATER DUALITY DATA COLLECTION 
Begin Source I 17 .*R 1 1 414i T.IA D MI*I Year "5- I I I I i* RehtcY I 

rno•Ify 

Frequ,ncy 118. 1 1* 
120.] 1* 

of Collectson,3' 

WATER LEVEL DATA COLLECTION 
Begin End Source 

[R7121 * I T.1A D 122.1 „ 1* 123. 124-1 
m 1*1 Year Year I I T*1 Agency 

add, dole,., noddy 

Frequency 125.1 1* 
of Collection© 

WATER PUMPAGE/WITHDRAWAL DATA COLLECTION 
Begin End Source

R•127 * T. IA D * 1 1 28 . 1 129-I , 1* 130.1
Year 1 I I 1* Year Agency 

add, delete, modify 

FleQU,nCy C E z131..1 1*
of Collectson* Collection Is 

calculated, estagn•ted. rt. ether 

FOOT NOTES: 

®Source of Data Codes: 

S O 0 A R G Z 

USGS, dr....owner. other nee,. other logs. 'rologs.. other 
reported. 

® Type of Los Codes I 0 P 0A B C D E F G 

collar, oho, dame's. oleetroc, Ilufd, tpeologsst, meaootrc, rnfluehon, dlP0rotor, notroloe, neutron, p later, photo, rod., 
conduct ley 

T U V 2 
..ao,e, temp. pernme Ilu.d, other 

comma. r•leorlte 

C3; Frequency of Collection Codes 

[ A B C O F M 0 0 S 2 I 

I. b. monthly. tont...woo, did, aorna Intermott•nt, monthly. one tam.. nu..., em. , other 
monthly only 

Type of Quoddy Analyses Codes 

I A B C D E F G H J K L 2 1 

Physical. eornmOn. Ira, pm14.6. notr.ems, sena. y, codes, cadet. codes, codes. code, other 

chemical Moments PAO (1111 1111.f 01SE C.1744 

Figure 23.--U.S. Geological Survey site schedule, page 3. 

55 

https://F15-;.71
https://��ler....te


	

						  	

	

 

					

							

			

				 		
		

			

GEOHYDROLOGIC UNIT DESCRIPTIONS 

R 9 0 T- A D M * 9 1 g 9 2 * 
Depth to Top 1 • 1 1 Depth to Bottom 1 r 1 • 1 

add. dip.... modify 

Unn Lithologic
9 3 - 96- 9 7 • 

Identif 1 1 t 1 1 1 1 Lithology 1 l 1 f1 Modifier 1 1 1 1 1 1 11IIII1 

AQUIFER DATA 

R-94 T - A D M * 9 1 #
Depth to Top 

• dd . modify 

% Water 
119 • / , /1 * 39 - * 9 5 •

Date I Water Level 11111•11 Contributed 
day Y•of 

GEOHYDROLOGIC UNIT DESCRIPTIONS 

R • 9 0 * r1T-1 A D M 91 # 
Depth to Top 1 1• 11 Depth to Bottom 9 2 • t I I 1 I• 

add, d•I•ifi, modify 

Unit Lithologic
9 3 • 9 6 •

Identifier Lithology Modifier I I 1 11 1 1 1 1 1 I IL.7-

AQUIFER DATA 

7 F A 9 1 «T-• 94 D Mr T - Depth to Top Illat•if 
• dd, d•1•t•, modify 

Water 
119 • 39 - 95 • 

Date Water Level I l I 1 • Contributed 
month dey year 

/ I /, 1 1 t 1.71 I*1 
PERTINENT REMARKS 

R 1 8 3 T- AD * 1 8 5 •' 
1 1 I I 11111_111111111111111111111 

odd, dol.. 

1 8 5 = 
111111 i 1 1 1 1 1 1 1 1 1 1 1_1111 1 1 1 I

New Card Same R&T 

LEI 5 = * 

NOTES: 

Figure 24.--U.S. Geological Survey site schedule, page 4. 
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NORTH CAROLINA DEPARTMENT OF NATURAL AND ECONOMIC RESOURCES 
DIVISION OF ENVIRONMENTAL MANAGEMENT 

GROUNDWATER SECTIONWELL RECORD 
P.O. BOX 27687 - RALEIGH, N.C. 27611 

DRILLING CONTRACTOR REG. NO. WELL CONSTRUCTION PERMIT NO. 

1. WELL LOCATION: (Show sketch of the location below) 

Nearest Town: County: 

Quadrangle No. 

(Road,Community or Subdivision and Lot No.) 

2. OWNER: 

3. ADDRESS: DRILLINC, LOG 

4. TOPOGRAPHY: draw,valley,slope,hilltop,flat(circle one) DEPTH 
FROM TO FORMATION DESCRIPTION 

5. USE OF WELL: DATE: 

From to ft 

10. GROUT: Depth Material Method 

From to ft 

11. SCREEN: Depth Dia. Type E. Opening 

From to ft 

12. GRAVEL: Depth Size Material 

From to ft 

13. WATER ZONES(depth)' 

14. STATIC WATER LEVEL: ftt=top of casing 

Casing is ft. above land surface ELEV: 

15. YIELD(gpm): METHOD OF TESTING: 

16. PUMPING WATER LEVEL: ft after hours 

at gpm. 

17. CHLORINATION: Type Amount 

18. WATER QUALITY: TEMPERATURE(°F) 

19. PERMANENT PUMP: Date Installed 

Type Capacity (gpm) HP_____ 

Make Intake Depth 

Airline Depth 

20. HAS THE OWNER BEEN PROVIDED A COPY OF THIS RECORD 
RECOMMENDATIONS? 

21. REMARKS 

If additional space is needed,use back of form 

LOCATION SKETCH 
(Show distance to numbered roads, or other map reference points) 

AND INFORMED OF THE DEPARTMENTS REQUIREMENTS AND 

57 



	8. Correspondence and notes.--Copies of all correspondence and other notes 

relating to the observation well and data obtained from it should be in-

cluded in the station folder. Examples of this type of material are 

inter-office memoranda, letters of transmittal of data, letters or notes 

of special cooperative arrangements, names and addresses of persons who 

are to routinely receive copies of data, observer contracts, and leveling 

notes. 

Water-Level Data File 

This file consists of the final checked results of the water-level meas-

urements. These data are ready for release to the public or to be published 

in data reports. It is recommended that the water-level data folder be filed 

with the station folder, and be identified with a label similar to• 

WATER-LEVEL DATA FILE 

N20-fl (NC-14) BEAUFORT CO. 

1978 

Material to be contained in the water-level data file include: 

1. Water-level record forms for non-recording observation wells measured 

periodically similar to those used by the Survey and NRCD (figs. 26 and 

27). Where daily or weekly measurements are made by an observer, these 

could be recorded on a form similar to that used by the Survey (fig. 28). 

2. For observation wells that are equipped with recorders, the periodic 

measurements taken to re-calibrate the instrument should be transcribed 

to a form similar to figures 26 or 27. 

3. The computer printout of hourly water-level measurements recorded with an 

ADR should be filed as soon as the printout is received from the computer 

center. At the end of a year, a computer-generated summary table can be 

Produced that shows the mean daily water level in the observation well. 

This table is also included in the data file. 
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POPtbil IP-14111 UNITED STATES 

DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Report Page No 
WATER RESOURCES DIVISION 

COUNTY STATE 

WATER LEVELS IN OESERVATION WELLS 

Highest water level 19 ; lowest 19 

&words available Water level 

Date Water level Water level Date Water level Data Water level 

GPO •3571111 

Figure 26.--U.S. Geological Survey periodic water-level record. 
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NORTH CAROLINA 
DEPARTMENT OF NATURAL AND ECONOMIC RESOURCES 

GROUNDWATER SECTION 

MATER LEVEL MEASUREMENTS (Office) Well Mo.: Field 

Project Office 

Location: Town County USGS 

Mae 

Owner Depth ft ; Dias. in.; Yield gp 

Aquifer Screen Spec. cap 

Measuring point Elev. ft. above MSL 

Form GW4 

Figure 27.--North Carolina Department of Natural Resources and Community 

Deveopment water-level record. 

60 



	 	 	 	  

	 	 	 	 	  

	 	

 

 

 

 

 
 

	
	  

FORM 9-145 
UNITED STATES DEPARTMENT OF THE INTERIOR- GEOLOGICAL SURVEY-WATER RESOURCES DIVISION-GROUND WATER BRANCH 

COUNTY STATE YEARWATRN LEVIIILS IN OISSIIIRVATION 

Highest water level 19 ; lowest 19 ; Reoords available 

(Daily water level from recorder graph) 

Day Jan. Tab. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1 
2 
3 
4 
5 
8 

7 
8 
9 
10 
11 
12 

13 
14 
15 
18 
17 .._ 
18 
19 
20 
21 
22 
23 
24 
25 .. , 
28 -1 
27 
28 

29 
30 
31 

GPO 672.941 Report Pegs No 

Figure 28.--U.S. Geological Survey daily water-level record. 



	

	

Original Data File 

This file consists of the field sheets on which the periodic measurements 

are recorded, the graphic charts from continuous recorders, and the digital 

tapes from the ADR units. Current records in this file might include graphic 

charts and digital tapes from about three years, after which they could be put 

in storage. 

1. Field water-level measurements.--This is the form used to record the 

field water-level measurements, for example, a field form used by the 

Survey in North Carolina (fig. 29). 

2. Graphic recorder charts.--Recorder charts should be folded approximately 

to page-size for ease in examination, and filed after processing. During 

the processing of the chart, all notes, dates, calculations, and water 

levels should be made in pencil on the chart. No marks should be made 

across the ink trace on the chart. The name of the processor and the 

date should appear at the end of the chart. Each file folder should be 

identified by well numbers and date, for example: 

J62-gl (NC-110) 

1958 WATER-LEVEL CHARTS 

3. Digital tapes.--After computer processing, each tape is individually 

folded without creasing to fit special envelopes. Digital tapes should 

not be taped or glued together to form continuous record, as this slows 

the reprocessing effort if it should become necessary. It also is recom-

mended that the tapes not be rolled for storage. 

Hydrographs 

The hydrograph is one of the end products of the ground-water network 

data-collection effort and is a key interpretive tool. The following standard 

procedures are recommended for their preparation and handling: 

1. Preparation of hydrographs.--In order to maintain orderly files and to 

have hydrographs ready for interpretive use or publication, some sug-

gested practices are: 

a. Hydrographs should be prepared on 11x17-inch graph paper with either 

1-year or 10-year time scales, and maintained on a current basis. 
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		 No. 

STATION NAME 

TYPE OF RECORDER 

STATION NUMBER 

LOCATION OF MP 

CORRECTION TO LSD OR ELEVATION 

Date Observer 
Tape Readings at 

Meas.Pt. , W L 
Depth to 
water 

Elev. or 
LSD of WI, 

Timer 
No. 

Recorder 
No. 

List problems, 
float hanging, 

such as timer stopped, 
recorder fast., etc. 

Figure 29.--U.S. Geological Survey field water-level measurements. 



	

	

	

b. All hydrographs should be filed in a flat file, or (preferably) 

bound in a flat book; the hydrographs should not be rolled or 

folded. 

c. For observation wells that are measured only periodically, only the 

decade hydrograph need be maintained. 

d. For those observation wells equipped with graphic recorders, both an 

annual and a decade hydrograph should be maintained. Where the 

water level shows pronounced fluctuations due to nearby pumpage, the 

annual hydrograph should be plotted from the daily highest and 

lowest readings. 

e. Where ADR units are installed on observation wells the hydrographs 

should consist of an annual hydrograph of mean daily water levels 

(or of daily high and low water level where pumping effects are 

significant), and a decade hydrograph consisting of monthly high and 

low-measurements. 

f. Computer-generated hydrographs from ADR tapes can be produced at any 

specified scale. 

2. Plotting schedule.--A summary of the recommended plotting schedules for 

the preparation of annual and decade hydrographs is shown in table 14. 

Table 14.--Summary of recommended plotting schedules for 

hydrograph preparation 

Annual hydrograph Decade bydrograph 
Data source water levels water levels 

Noon 
daily 

Mean 
daily 

Daily 
high-low 

Monthly 
high-low 

Monthly or 
periodic 

Periodic measurements X 

Graphic recorders: 

no pumping effects 

pumping effects 

X 

X 

Digital recorders: 

no pumping effects 

pumping effects 

X 

X 
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3. Scales and headings.--Hydrographs are often compared by overlaying them 

on light tables. It is helpful to have them, insofar as possible, 

plotted at the same scales and with other identifying data in consistent 

locations on the graph. Some useful suggestions are: 

a. Annual and decade hydrograph paper is preprinted with the appropri-

ate time scale for each. 

b. The vertical scale of water level should be chosen for each obser-

vation well so that the hydrograph should not run beyond the top or 

bottom margin before the end of the sheet. 

c. The recommended vertical scale should be one of the following: 1 

inch (approximately) equals 5 feet, 1 inch equals 1 foot, or 1 inch 

equals 0.5 foot. 

d. The vertical scale should be labeled on the left margin with the 

appropriate water level that is measured (noon daily, mean daily, 

and so forth) above or below land surface datum. 

e. The upper right-hand corner of each hydrograph should contain the 

well number and year (or years) covered by the measurements. 

f. The upper left-hand corner of the hydrograph should show ownership, 

location, and county information. 

4. Plotting details.--To minimize errors in plotting: 

a. Other than those generated by computer, hydrographs should be 

prepared using a sharp, black pencil and a straight edge. 

b. Do not use an excessively large dot or open circle when plotting 

individual points, but rather make a small, pencil-point dot that 

is dark enough to follow accurately in drawing the straight line 

connector. 

c. The connecting lines should come up to but not run over the plotted 

dot, so that the point location is readily discernable. 
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SUMMARY 

The process of reviewing the observation-well network began with an 

examination of the records of each observation well to determine how accu-

rately the physical data were known. The appropriate hydrogeologic unit (or 

units) were determined for each well, and their water-level records were 

scanned. During this process, NRCD hydrologists and technicians in charge of 

collecting the data lent their first-hand knowledge in discussions about each 

well, and several forms were devised to keep track of the review notes and 

discussions. 

The observation-well records were then organized by hydrogeologic unit, 

by county, and by well number, and the wells located on maps of each unit. 

Network review proceeded on the basis of concepts outlined by Heath (1976) 

and Winner (1981) wherein the water-level fluctuations in each well are 

monitored for a specific purpose: effects of climate (climatic-effects 

network); effects of geology or topography (terrane-effects network); effects 

of pumping (local-effects network); or the status of ground-water storage 

(areal-effects network). Other factors such as the review notes and discus-

sions, areal spacing, record duplication, influence of pumping, problems in 

collecting data, problems in well maintenance, and recommendations of the 

hydrologists were considered in the final recommendation to retain a well in 

the observation-well network. 

The wells so recommended were used as the basis for an initial Statewide 

observation-well program using the foregoing concepts. Wells in each hydro-

geologic unit are tabulated and areas needing additional coverage are de-

scribed. 

A network data file for each observation well is suggested that consists 

of four sections, a station folder, a water-level data file, an original data 

file, and hydrographs. Each of these is discussed relative to the collec-

tion, organization, evaluation, and publication of ground-water level data. 
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Metric Conversion Factors 

The inch-pound system of units is used in this report. For readers who 

prefer the International System of Units (SI), the conversion factors for the 

terms in this report are listed below: 

Multiply inch-pound unit By To obtain SI unit 

Length  

inches (in) 25.4 millimeters (mm) 

feet (ft) 0.3048 meters (m) 

miles (mi) 1.609 kilometers (km) 

Area  

square miles (mil) 2.590 square kilometers (km2) 

Flow  

gallons per day (gal/d) 0.044 cubic meters per second (m3/s) 
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