Office of Groundwater

Groundwater Technical Procedures
of the U.S. Geological Survey

Techniques and Methods 1—A1

U.S. Department of the Interior
U.S. Geological Survey



Cover photographs.

Clockwise from bottom left. Photographs by W.L. Cunningham, unless otherwise noted.

¢ Hydrologic technician using a handheld computer to collect water-level data, Clifton Park, New York.
* Hydrologist measuring groundwater level and water temperature to determine stream-aquifer interaction,
Smith River near White Sulphur Springs, Montana.
* Hydrologist obtaining calibration measurement at a continuously recording well, West Gardiner, Maine.
Photograph by Nicholas Stasulis, U.S. Geological Survey.
* \Water-level measurement to calibrate the transducer reading at a continuous water-level measurement site,
City of Columbus South Well Field, Columbus, Ohio.
¢ Hydrologic technician unlocking a USGS well shelter, City of Columbus South Well Field, Columbus, Ohio.
¢ Hydrologist programming a data logger to record water-level change during a slug test, Charleston, South Carolina.



Groundwater Technical Procedures of the
U.S. Geological Survey

Compiled by William L. Cunningham and Charles W. Schalk

Techniques and Methods 1-A1

U.S. Department of the Interior
U.S. Geological Survey



U.S. Department of the Interior
KEN SALAZAR, Secretary

U.S. Geological Survey
Marcia K. McNutt, Director

U.S. Geological Survey, Reston, Virginia: 2011

For more information on the USGS—the Federal source for science about the Earth, its natural and living resources,
natural hazards, and the environment, visit http://www.usgs.gov or call 1-888-ASK-USGS

For an overview of USGS information products, including maps, imagery, and publications,
visit http://www.usgs.gov/pubprod

To order this and other USGS information products, visit http://store.usgs.gov

Any use of trade, product, or firm names is for descriptive purposes only and does not imply endorsement by the
U.S. Government.

Although this report is in the public domain, permission must be secured from the individual copyright owners to
reproduce any copyrighted materials contained within this report.

Suggested citation:
Cunningham, W.L., and Schalk, C.W., comps., 2011, Groundwater technical procedures of the U.S. Geological Survey:
U.S. Geological Survey Techniques and Methods 1-A1, 151 p.



Contents

ADSTIACT ..ttt bbb A Rt b b s At s b s ae bt nas 1

oo VT3 T 3OS 1
PUIPOSE @NA SCOPE ..ottt bbb bbb bbbt 2

REVIEW @NA RBVISION ..ottt sttt naes 2

TECNNICAI PrOCRUUIES ..vveececececc sttt sttt ensesnnas 2
GWPD 1—Measuring water levels by use of a graduated steel tape........ccccocveeeervcrverereecnnee, 5
GWPD 2—Identifying a minimum set of data elements to establish a groundwater site........ 9
GWPD 3—Establishing a permanent measuring point and other reference marks
GWPD 4—Measuring water levels by use of an electric tape......c.cccecveveeeccveeerseceeccnersees
GWPD 5—Documenting the 10cation of @ Well ..o
GWPD 6—Recognizing and removing debris from @ Well..........ccoceeeeeeeeeeeeineccnieeeeee s
GWPD 7—Estimating discharge from a naturally flowing Well .........ccccveuveecieeereecccceenee.
GWPD 8—Estimating discharge from a pumped well by use of the trajectory free-fall

OF JEE-FIOW MEBLNOM ...t 65

GWPD 9—Recording minimum and maximum water [8VelS ........ccccoeeeveeeeeeeesecesenereeee s 71
GWPD 10—Estimating discharge from a pumped well by use of a circular orifice weir.......81
GWPD 11—Measuring well depth by use of a graduated steel tape.......c.ccoeveeereeececcreereneee. 95
GWPD 12—Measuring water levels in @ flowing Well ... 105
GWPD 13—Measuring water levels by use of an air i@ ..........cccceeveeevcvceereccecccee e, 1M
GWPD 14—Measuring continuous water levels by use of a float-activated recorder........ 117

GWPD 15—~0btaining permission to install, maintain, or use a well on private property....123
GWPD 16—Measuring water levels in wells and piezometers by use of a submersible

PrESSUME TrANSAUCET ....cuiiveecectecteect ettt naes 139
GWPD 17—Conducting an instantaneous change in head (slug) test with a mechanical
slug and submersible pressure tranSAUCET .......cc.ovverereereererererere e 145
ACKNOWIBAGMENTS ...ttt bbb bbbt bbb ae bt 3
REFEIENCES CItBM... ... ceiececieeecci sttt ettt et nenns 3
Figures
GWPD 1—
1. Water-level measurement using a graduated steel tape ........cccveveveeererveneseverrcsssseenens 6
2. Water-level measurement field form for steel tape measurements..........cccceceevveccrevercrnnnas 7
GWPD 2—
1. Groundwater Site Schedule, FOrm 9-1904-A ... 1
GWPD 3—
1. Relations among land-surface, measuring-point, and reference-point datums for
measuring points above and below land SUMaCe ........coueeereereercrnrr s 20
2A. Example of determining a measuring point correction length........cccoceveveveseccncrencnne. 21
2B. Example of the measurements needed to calculate a measuring point
COMTECHION IENGTN oottt 21

3. Groundwater Site Schedule, FOrm 9-1904-A ...t nenenas 24



GWPD 4—
L 77 TR0 - F=T o T =TT 34
2 |V Y oo TP 34
3. Water-level measurement field form for calibrated electric tape measurements.......... 36
4. Water-level measurement using a graduated electric tape ......cccceevvrerereereeneerereeseennenns 37
GWPD 5—

1. Examples of general and detailed sketch maps
2. Groundwater Site Schedule, FOrm 9-T904-A......... et ssssssaeans
GWPD 6—

1. Grappling device for removing debris from WellS ... 50

2. Water-level measurement field form for steel tape measurements.......c.ccccovveerereereernenns 51
GWPD 7—

1. Measuring the height of the crest of flow from a vertical pipe .....ccccovveveernrrererireireenee 54

2. Discharge curves for measurement of flow from vertical standard pipes........ccccccuu.... 54

3. Groundwater Site Schedule, FOrm 9-T904-A ... sessesseseens 55
GWPD 8—

1. Measurements for estimating flow from a partially filled pipe, a horizontal
or inclined pipe with steady flow, and a horizontal pipe when blooming or
SPreading flOW OCCUIS ..cucuviectecteece ettt ettt aee 66

2. Discharge curves for measurement of flow from non-vertical standard pipes
based on a constant value of 12 inches for ¥

3. Groundwater Site Schedule, FOrm 9-T904-A........ccovireereneseeesssssss e sssssssssessenns
GWPD 9—

1. Devices for measuring maximum and minimum water levels in wells........ccccooeevverennee. 78
GWPD 10—

1. Essential details of the circular orifice weir commonly used for measuring
well discharge when pumping by means of a turbine pump

2. Groundwater Site Schedule, FOrm 9-T904-A ... sessesseens
GWPD 11—

1. Groundwater Site Schedule, FOrm 9-1904-A.........oeeeeeeeereeseeeeee ettt sesnssaeans 97
GWPD 12—

1. Water-level measurement field form for low-pressure flowing well measurements...107

2. Orientation and position of pressure gauge for measuring water levels
IN @ FIOWING WEIL .ottt 108

3. Water-level measurement field form for pressure gauge measurements...........c.......... 109
GWPD 13—

1. Typical installation for measuring water levels by the air line method and relation
of measured depth to water level, height of water displaced from air line,

a0 o0 1 7 1 TP 113
2. Water-level measurement field form for air line measurement using

AT 1L (T o T= TN T U TR 114
3. Water-level measurement field form for air line measurement using

8 PIESSUIE GAUGE c.ceveeereuesceeeeeeesesiesese st ee e b b sese e s b ee e e se e b b ee s e et s bbb e s ne e e st et nn s 115

GWPD 14—

1. Standard float-activated graphic water-level recorder........ccoocovcveeveecrvesececerseesenenns 119
2. Photographs of data logger, encoder, and satellite-transmission equipment ............... 120

3. Water-level measurement field form for inspection of continuous recorder wells.......121



GWPD 15—

1. Well Drilling/Sampling Agreement, Form 9-1483..........cccoeveernrnrneernereesesessseessseeseesnens
Well Transfer Agreement Form 9-3106 for transfer of well ownership
Form to use to obtain permission to collect water samples.........oooeveverenenceneerinecineene
Format for letter requesting permission to enter private property......cooeeevervneeeneens
Documentation of oral permission to access private lands.........ccococovveevecvecccsicnnnas

6. Groundwater Site Schedule, FOrm 9-T904-A.........cooevierernerere s
GWPD 16—

1. Submersible transducer in an observation well...........

2. Calibration worksheet for submersible transducers

3. Water-level measurement field form for inspection of continuous recorder wells......143
GWPD 17—

i

1. Examples of polyvinyl chloride (PVC) plastic SIUGS. ... ..ccurrreeerreiieireieeesesssseesesesens 146
2. Well diagram with polyvinyl chloride (PVC) plastic slug. ... .ccccccoereveeereeeesisesesereerenns 148
3. Groundwater Site Inventory for Hydraulics Data, Form 9-1904-D1.......ccccooooevervinrcnnee. 150

Tables

GWPD 8—

1. Correction factors for percentages of diSCharge .....cccooeeceveveeecvevceeesessseese s 67
GWPD 10—

1. Orifice table for measurement of water through pipe orifices with free discharge .......83
GWPD 17—

1. Slug displacement volume for a specific slug diameter and length .........cccccoovvevrnnnnne 146

2. Volume of water required to raise the water level a prescribed distance
within @ SPecific Well diamELer ... 146



vi

Conversion Factors

Inch/Pound to Sl
Multiply By To obtain
Length
inch (in.) 2.54 centimeter (cm)
inch (in.) 25.4 millimeter (mm)
foot (ft) 0.3048 meter (m)
Volume
gallon (gal) 3.785 liter (L)
gallon (gal) 0.003785 cubic meter (m?)
gallon (gal) 3.785 cubic decimeter (dm?)
cubic foot (ft®) 28.32 cubic decimeter (dm?)
cubic foot (ft*) 0.02832 cubic meter (m*)
cubic foot (ft*) 28.32 liter (L)
Flow rate
gallon per minute (gal/min) 0.06309 liter per second (L/s)
Hydraulic conductivity
foot per day (ft/d) 0.3048 meter per day (m/d)
Force
pound (1b) 4.4482 newton (kg*m/sec?)
Pressure
pounds per square inch (psi) 0.0689 bars (bar)
pounds per square inch (psi) 703.07 kilograms per square meter (kg/m?)

Vertical coordinate information is referenced to the North American Vertical Datum of 1988
(NAVD 88).

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).
Altitude, as used in this report, refers to distance above the vertical datum.

Specific conductance is given in microsiemens per centimeter at 25 degrees Celsius
(uS/cm at 25 °C).
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Abstract

A series of groundwater technical procedures documents
(GWPDs) has been released by the U.S. Geological Survey,
Water-Resources Discipline, for general use by the public.
These technical procedures were written in response to the
need for standardized technical procedures of many aspects
of groundwater science, including site and measuring-point
establishment, measurement of water levels, and measurement
of well discharge. The techniques are described in the GWPDs
in concise language and are accompanied by necessary figures
and tables derived from cited manuals, reports, and other
documents. Because a goal of this series of procedures is
to remain current with the state of the science, and because
procedures change over time, this report is released in an
online format only. As new procedures are developed and
released, they will be linked to this document.

Introduction

This report is a compilation of groundwater technical
procedures documents (GWPDs) that describe measurement
and data-handling procedures commonly used by the U.S.
Geological Survey (USGS). These technical procedures,
which were first compiled in 1995 as an internal tool for
USGS technicians and hydrologists, have been collected
from common techniques cited in USGS reports, USGS
internal memoranda, and USGS training programs for many
years. Because of the external demand for documentation of
these procedures, and the desire to cite them outside of the
USGS, they have been reviewed, edited, and compiled in this
document. These techniques are a national resource for USGS
Water Science Centers and, as such, may not contain sufficient
detail for site-specific complexities for other than USGS
users. These techniques are provided as the recommended
field procedures for USGS Water Science Centers. Individual
Centers are encouraged to document modifications that are
made to these procedures in project-specific groundwater
quality-assurance plans or the Center’s groundwater quality-
assurance and quality-control plan.

The GWPDs are written in concise language with
step-by-step instructions of sufficient detail so that someone
with limited experience with the procedure but with a basic
understanding of the measurements and general field work
can successfully reproduce the procedure unsupervised. The
GWPDs do not provide every detail of an individual field task,
as the user is expected to have at least nominal field experi-
ence. The user also must be cognizant of local regulations
on working in and around groundwater wells. State and local
ordinances take precedence over any guidance provided in this
report. Each GWPD provides an abbreviated list of references
if further detail or background information is required. Figures
are included where appropriate, and some GWPDs reference
other GWPDs. Hypertext links to illustrations, forms, and
reports are provided in the body of each document.

Most GWPDs have the following structure:

+ Title

* Version

* Purpose

* Materials and Instruments

» Data Accuracy and Limitations
» Advantages

» Disadvantages

* Assumptions

* Instructions

» Data Recording

e References

This report is designed as an online document for use by
groundwater hydrologists, technicians, and data managers. The
publication of the GWPDs in this format has several benefits:

+ It will provide a reference for citation of tech-
niques used during field investigations;
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+ It will allow hydrologists, technicians, and data
managers from outside the USGS to reference
techniques used by the USGS;

+ It will provide a consistent set of training materi-
als for those new to the routine aspects of ground-
water-data collection and handling;

It will provide an archive for changes in proce-
dures over time as procedures evolve or as tools
and equipment become obsolete.

e It will remain current to state-of-the-science
techniques.

This report compiles techniques for groundwater-site
establishment, well maintenance, water-level measurements,
groundwater-discharge measurements, and single-well aquifer
tests. It does not document groundwater-quality techniques.
These procedures can be found in “U.S. Geological Survey,
National Field Manual for the Collection of Water Quality
Data.” Many of the methods described in the GWPDs are
based on United States Office of Water Data Coordination
(1977), Garber and Koopman (1968), and Driscoll (1986).

Purpose and Scope

The purpose of this report is to provide a citable docu-
ment for technical field procedures used by USGS technicians
and hydrologists. These procedures have been used by the
USGS as guidance for field work, standardization of measure-
ments and other tasks, training of staff, and quality assurance.
USGS Water Science Centers can use these procedures as
basic guidance and modify them for their circumstances,
hydrologic conditions, project objectives, and Center needs.
Modifications to these procedures are documented in project-
specific groundwater quality-assurance plans or the Center’s
groundwater quality-assurance and quality-control plan.

The scope of this report generally is restricted to common
field-based procedures. Although instrument calibration in the
office environment is an integral part of the quality assurance
of USGS field work, office-based calibration procedures are
not directly addressed in these field procedures. This report
does not provide documentation of all procedures used by the
Water Science Centers in the USGS, and it does not cover
field techniques that are used to meet special objectives. For
instance, a USGS project’s objectives may require an accuracy
and (or) precision not supported by these methods. In those
cases, these methods are modified by the individual project
and documented in the accompanying project reports.

Review and Revision

GWPDs, like any standard operating procedure, should
remain current. The documents will be updated periodically
as errors are detected, equipment changes, or new standard
techniques evolve. Each procedure is consecutively numbered
and contains a version number/date. Those wishing to cite
these procedures should include the version number/date
of the procedure as an integral part of the reference. These
procedures will change with time, and the version number will
change accordingly. New procedures will be made available as
they are developed, and general electronic announcements will
accompany releases of new GWPDs.

Older versions of updated procedures will be archived,
as will GWPDs that no longer are used or followed. Hypertext
links will be reassigned to the new versions of GWPDs so that
the most up-to-date version of the document will be available
online.

Technical Procedures

GWPD 1—Measuring water levels by use of a graduated
steel tape

GWPD 2—Identifying a minimum set of data elements to
establish a groundwater site

GWPD 3—Establishing a permanent measuring point
and other reference marks

GWPD 4—Measuring water levels by use of an electric
tape

GWPD 5—Documenting the location of a well

GWPD 6—Recognizing and removing debris from a well

GWPD 7—Estimating discharge from a naturally flowing
well

GWPD 8—Estimating discharge from a pumped well by
use of the trajectory free-fall or jet-flow method

GWPD 9—Recording minimum and maximum water
levels

GWPD 10—Measuring discharge from a pumped well by
use of a circular orifice weir

GWPD 11—Measuring well depth by use of a graduated
steel tape

GWPD 12—Measuring water levels in a flowing well

GWPD 13—Measuring water levels by use of an air line

GWPD 14—Measuring continuous water levels by use of
a float-activated recorder

GWPD 15—Obtaining permission to install, maintain, or
use a well on private property

GWPD 16—Measuring water levels in wells and
piezometers by use of a submersible pressure transducer

GWPD 17—Conducting an instantancous change in head
(slug) test with a mechanical slug and submersible pressure
transducer
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GWPD 1—Measuring water levels by use of a

graduated steel tape

VERSION: 2010.1

PURPOSE: To measure the depth to the water surface below land-surface datum using the graduated steel

tape (wetted-tape) method.

Materials and Instruments

1. Asteel tape graduated in feet, tenths and hundredths
of feet. A black tape is preferred to a chromium-plated
tape. If a chromium-plated tape is used, paint the back
of the tape with a flat black paint to make reading the
wetted chalk mark easier. A break-away weight should
be attached to a ring on the end of the tape with wire
strong enough to hold the weight, but not as strong as the
tape, so that if the weight becomes lodged in the well the
tape can still be pulled free. The weight should be made
of brass, stainless steel, or iron. Lead weights are not
acceptable.

2. Blue carpenter’s chalk.
3. Cleanrag.

4. Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures.

5.  Water-level measurement field form, or handheld com-
puter for data entry.

6. Two wrenches with adjustable jaws or other tools for
removing well cap.

7. Cleaning supplies for water-level tapes as described in
the National Field Manual (Wilde, 2004).

8. Key for well access.

Data Accuracy and Limitations

1. A graduated steel tape is commonly accurate to 0.01 foot.

2. Most accurate for water levels less than 200 feet below
land surface.

The steel tape should be calibrated against another
acceptable steel tape. An acceptable steel tape is one that
is maintained in the office for use only for calibrating
steel tapes, and this calibration tape never is used in the
field.

Oil, ice, or debris may interfere with a water-level mea-
surement.

Corrections are necessary for measurements made
through angled well casings.

When measuring deep water levels (greater than 500
feet), tape expansion and stretch is an additional consid-
eration (Garber and Koopman, 1968).

Advantages

The graduated steel tape method is considered to be the
most accurate method for measuring water levels in non-
flowing wells of moderate depth.

Easy to use.

Small tape diameter allows access through small ports
and provides little interference with pump wiring.

Disadvantages

Results may be unreliable if water is dripping into the
well or condensing on the well casing.

Not recommended for measuring water levels while
wells are being pumped.

Initial measurement is difficult if estimated water level is
not known.
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4. Wetted chalk mark may dry before tape is retrieved Instru ctions

under hot, dry conditions with large depths to water.

Assumptions

An established measuring point (MP) exists and the
distance from the MP to land-surface datum (LSD) is
known (fig. 1). See GWPD 3 for the technical procedure
document on establishing a permanent MP.

The MP is clearly marked and described so that a person
who has not measured the well will be able to recognize
it.

For established wells, a water-level measurement taken

during the last field visit is available to estimate the
length of tape that should be lowered into the well.

The black sheen on the steel tape has been dulled so that
the tape will retain the chalk.

The well is free of obstructions that could affect the
plumbness of the steel tape and cause errors in the mea-
surement.

The same field method is used for measuring depth
below measuring point, or depth relative to vertical
datum, but with a different datum correction.

The graduated steel tape has been calibrated.

Measuring
point (MP) —
A A A MP hold
Land-surface &
datum (LSD) &% v < R
=
4
6 —
b= S| Well
o .
g E casing
S B
gl |3 ¢
B 2
e =
h= S
o (=]
2 =l
2 ~
© o
3 o2
N
Water level v | v v
- vl
il e 1.28
" - (Wetted
S — | chalk mark)
—

Figure 1. Water-level measurement using a
graduated steel tape.

Open the well.

Chalk the lower few feet of the tape by pulling the tape
across a piece of blue carpenter’s chalk. A wetted chalk
mark will identify that part of the tape that was sub-
merged.

Review recent measurements from the well, if available,
to estimate the hold point on the tape.

Refer to figure 1 for an illustration of the elements of a
steel tape measurement. Lower the weight and tape into
the well until the lower end of the tape is submerged
below the water. The weight and tape should be lowered
into the water slowly to prevent splashing. Place the
thumb and index finger on the tape graduation that is
0.01 less than the next whole foot mark (14.99 in fig-
ure 1). Continue to lower the end of the tape into the well
until the thumb and index finger meet the MP. Record
the graduation value (the HOLD) in the Hold column of
the water-level measurement field form (fig. 2).

Rapidly bring the tape to the surface before the wetted
chalk mark dries and becomes difficult to read. Record
the length of the wetted chalk (the CUT) in the Cut
row of the water-level measurement field form (fig. 2).
Record the time of the measurement in the “Time” row
of the form.

Subtract the CUT from the HOLD and record this num-
ber in the “WL below MP” column of the water-level
measurement field form (fig. 2). The difference between
the HOLD and the CUT is the depth to water below the
MP.

If the tape-calibration procedure indicates that a cor-
rection is needed at a given water-level depth or for a
given water-level range, apply that correction to the “WL
below MP” value by adding or subtracting the appropri-
ate correction.

Record the MP correction length on the “MP correc-
tion” row of the field form (fig. 2); the MP correction is
positive if the MP is above land surface and is negative
if the MP is below land surface (GWPD 3). Subtract the
MP correction from the “WL below MP” value to get
the depth to water below or above land-surface datum.
Record the water level in the “WL below LSD” column
of the water-level measurement field form (fig. 2). If the
water level is above LSD, record the depth to water in
feet below land surface as a negative number.

Make a check measurement by repeating steps 1 through
5. The check measurement should be made using a
different HOLD value than that used for the original
measurement. If the check measurement does not agree
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%USGS WATER-LEVEL MEASUREMENT FIELD FORM %USGS

science for a changing world Ste e I Ta p e M easureme nt science for a changing world

SITE INFORMATION

SITE ID (C1) Date of Field Visit

Equipment ID

Station name (C12)

WATER-LEVEL DATA

Time

Hold

Cut

Tape correction

WL below MP

MP correction

WL below LSD

Measured by COMMENTS”

*Comments should include quality concerns and changes in: M.P., ownership, access, locks, dogs, measuring problems, et al.

MEASURING POINT DATA (for MP Changes)

BEGINNING ENDING M.P. HEIGHT (C323)
M.P. REMARKS (C324) DATE DATE NOTE: (-) for MP
(C321) (C322) below land surface

h d

ay year

HEECEECEEEE RN NN
HiEECEECEEEE RN NN

montl

. WATER LEVEL TYPE
Final Measurement for GWSI CODE (C243)

below  below sea
land meas. level
surface pt.

DATE WATER LEVEL MEASURED TIME STATUSMETHOD TYPE  WATER LEVEL
(C235) (C709) (C238) (C239) (C243) (C237)

LI Inini .

month day year
(GWPD1) (GWPD4)
METHOD OF WATER-LEVEL
MEASUREMENT(C239) A B C E G H L M N R S T V Z ‘
airline, analog, calibrated estimated, pressure calibrated geophysi- manometer, non-rec. reported, steel electric calibrated other
airline, gage, press. gage, cal logs, gage, tape, tape, elec. tape

forwaer (D E.F G H I J M N O P R S T V W X Z s

LEVEL (C238) dry, recently flowing, nearby nearby injector injector plugged, measure- obstruc- pumping, recently nearby nearby foreign well surface other  static
flowing, flowing recently site, site ment tion, pumped, pumping, recently sub- des- water
flowing, monitor, discon., pumped, stance, troyed, effects,

Figure 2. Water-level measurement field form for steel tape measurements. This form, or an equivalent custom-designed form, should be
used to record field measurements.
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with the original measurement within 0.02 foot, continue
to make measurements until the reason for lack of agree-
ment is determined or the results are shown to be reli-
able. If more than two measurements are made, use best
judgment to select the measurement most representative
of field conditions.

10. Complete the “Final Measurement for GWSI” portion of
the field form (fig. 2).

11. After completing the water-level measurement, disinfect
and rinse that part of the tape that was submerged below
the water surface, as described in the National Field
Manual (Wilde, 2004). This will reduce the possibility of
contamination of other wells from the tape.

12.  Close the well.

13.  Maintain the tape in good working condition by periodi-
cally checking the tape for rust, breaks, kinks, and pos-
sible stretch due to the suspended weight of the tape and
the tape weight. The tape should be recalibrated annually
and recorded in the calibration logbook.

14.  In some pumped wells, a layer of oil may float on the
water surface. If the oil layer is a foot or less thick, read
the tape at the top of the oil mark and use this value for
the water-level measurement instead of the wetted chalk
mark. The measurement will differ slightly from the
water level that would be measured were the oil not pres-
ent. However, if several feet of oil are present in the well,
or if it is necessary to know the thickness of the oil layer,
an electronic “interface probe,” or a commercially avail-
able water-detector paste can be used that will detect the
presence of water in the oil. The paste is applied to the
lower end of the tape and will show the top of the oil as a
wet line, and the top of the water will show as a distinct
color change. Because oil density is about three-quarters
that of water, the water level can be estimated by adding
the thickness of the oil layer times its density to the oil-
water interface altitude.

Data Recording

All calibration and maintenance data associated with
steel tape use are recorded in the calibration and maintenance
equipment logbook.

All water-level data are recorded on the water-level mea-
surement field form (fig. 2) or by using a handheld computer
program such as MONKES. Field measurements are recorded
to the nearest 0.01 foot or to the appropriate precision based
on the judgment of the hydrographer. When using a handheld
computer to record field measurements, the measurement pro-
cedure is the same as described in the “Instructions” section.
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GWPD 2—Identifying a minimum set of data elements to
establish a groundwater site

VERSION: 2010.1

PURPOSE: To specify the minimum amount of information that should be collected during the initial site
inventory in the field for an individual groundwater site. These data will be recorded in the National Water
Information System (NWIS).

Materials and Instruments

10.
11.
12.

13.

14.

15.

16.

Best available paper maps or Global Positioning System
(GPS) receiver

Groundwater Site Inventory (GWSI) System Groundwater
Site Schedule, Form 9-1904-A

Spray paint, bright color

Metal file for marking well casing; hammer and cold steel
chisel, survey monument (nail, spike, tablet)

Camera

Protractor, calculator, or other tools to calculate angles
and lengths

Rod, leveling instrument, and leveling notes sheets

A steel tape graduated in feet, tenths and hundredths of
feet

Blue carpenter’s chalk
Clean rag
Field notebook

Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

Water-level measurement field form, or handheld com-
puter for data entry

Two wrenches with adjustable jaws or other tools for
removing well cap

Cleaning supplies for water-level tapes as described in the
National Field Manual (Wilde, 2004)

Key for well access

Data Accuracy and Limitations

1. Altitudes determined from topographic maps are accurate
to within one-half the map contour interval; latitudes and
longitudes are accurate to about 0.5 second.

2. Accuracy of latitude, longitude, and altitudes determined
by use of GPS are dependent on each instrument’s capa-
bilities.

3. The accuracy of the measuring point, land-surface datum,
measuring point correction, and reference marks depends
on the measurement method used. See GWPD 3 for addi-
tional information.

4. A graduated steel or electric tape commonly is accurate
to 0.01 foot. See GWPD 1 and GWPD 4 for additional
information.

Assumptions

1. The groundwater site is established by a field visit. At
times, a site is established without a field visit. In that
instance, less information may be available to establish
the site in GWSI.

2. A groundwater site is a single point, not a geographic area
or property.

3. All information available for a site will be compiled and
entered in GWSI. This includes data and information
that are not mandatory for GWSI (http://nwis.usgs.gov/
nwisdocs4_10/gw/gwintrocoding_Sect2-0.pdf).

4. A GPS unit and (or) paper maps will be used to complete
the location-based information needed for Form 9-1904-A
(fig. 1). AU.S. Geological Survey (USGS) computer
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application is available for this task which automates
some of the steps in this procedure. Use of that applica-
tion is encouraged, but it is not yet available for field use.

5. The hydrographer has gathered all of the information
available about the well, including a well-construction
log, geologic log, owner information, and has permission
to access the well.

Instructions

1. Locate the well as described in GWPD 5.

2. Establish a permanent measuring point, land-surface
datum, and nearby reference marks as described in
GWPD 3.

3. Measure the total depth of the well, as described in
GWPD 11.

4. Measure the water level in the well, as described in
GWPD 1 or GWPD 4.

5. Use the information collected prior to the field visit and
the measurements collected during the field visit to com-
plete every GWSI component (fig. 1) for which you have
information.

Data Recording

Data are recorded in the field on the GWSI Groundwater
Site Schedule (Form 9-1904-A, fig. 1). Water levels also are
recorded on the appropriate water-level measurement field
form.
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FORM NO. 9-1904-A

Revised Sept 2009, NWIS 4.9 File Code
Coded by U.S DEPT. OF THE INTERIOR  DPate
Checked by GEOLOGICAL SURVEY

Entered by

GROUNDWATER SITE SCHEDULE
General Site Data

cooe ¢ (UISIGIS S | L] et

STATION NAME (C12/900)

{llllllllllllllllllllllllllllllllllllllllllllllllll

m
(ngFE)EZ) ’ Lol=0 1 1 | ‘ DISTRICT (C6) m COUNTRY (C41) m STATE (C7)
Primary Secondary m

COUNTY or TOWN (C8) County code

-

LATITUDE LONGITUDE LAT/LONG
(C9) ’ L ‘(010) ’ Y I I O e ‘ACCURACYlH[1[5[S[R[F[T[M[U‘
(c11) Hndrth tenth half sec. 3 5 10 min. Un-
ec. sec. sec. sec. sec. sec. Krvown
/LONG ALTITUDE
II\_AAIngIL-I%'\lIDG(CSS)’C‘ D ‘ G ‘ L ‘ M ‘ N R‘ S ‘ U B/}\TTbM'\écse) ’ NAD27 NAD83 ‘ (C16) I . \ ‘
";j DGPS GPS LORAN map p‘(;‘f:"efd’emned survey | o wn North American North American
digital map Datum of 1927 Datum of 1983
ALTITUDE ALTITUDE
ACOURACY ATITUDE | A D |G| |J |L|M|N|R]| U] 8305 | NGVD29 NAVDSS |
(C18) (C17) altimeter DGPS GPS IfSAR LIDAR Level map DEM I8, i, (C22) National Geodetic North American
Vertical Datum of 1929 Vertical Datum of 1988
LANDNET(C”)’ | ‘ | ‘ | ‘Sl [ ‘Tl I I N O O O
g g g section township range merid

e [A B C D E F G H K L M O P S T U V W]

(SCE»]-I;I)—ING alluvial playa stream depres-  dunes flat flood- hill- sink- lake or mangrove  off- pedi- hill- ter- undu- valley upland
fan channel sion plain top hole swamp swamp shore ment side race lating flat draw
DAYLIGHT
SAVINGS TIME
ONTGODE | | | | | | | | | | | | | | | | | oaawcooe | | | spaeasorwe [T peca [T
(C20) (C801) ( ) YORN
MAP NAME MAP
(C14) ’“““““““““l‘SCALE(CB)lll‘l“
2 NATIONAL
AGENCY ‘ A D | L M O R WATER—USEE
USE (C803) " - — -
active discon- inactive active active inventory remediated (039)
no/na  tinued site  written  oral site
DATA TYPE (C804)
PIape an ‘A’ (active), an
I (inactive), or an 'O’ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
(Invento.rY) in the WL WL Qw Qw PR PR EV EV wind tide tide sed. sed. peak low state
appropriate box cont int cont int cont int cont int vel. cont int con ps flow flow water
use
INSTRUMENTS (C805)
(Place a "Y' in the
appropriate box): dlgl!al graphic tele- tele- tele- AHDAS  crest- tide deflec- bubble stilling CRtype weigh- tipping acoustic electro- pressure
ec- rec- metry metry metry stage gage tion gage well recorder ing bucket velocity magnetic transducer
Ofdef order land radio  satellite gage meter rain rain meter flowmeter
line gage gage
DATE RECORD READY
INVENTORIED ’ ‘ ‘7 ’ ‘ ‘ — i ‘ ‘ ‘ FOR WEB (C32) Y C P L
e STy ondy Propre Tocal e
REMARKS (C806)
I Y e O
FOOTNOTES
1SITE TYPE
(C802)
GL Glacier oc Ocean GW Well SB Subsurface
WE Wetland oC-CO Coastal GW -CR Collector or Ranney type well SB-CV Cave
AT Atmosphere LK Lake, Reservoir, GW -EX Extensometer well SB-GWD Groundwater drain
ES Estuary Impoundment GW -HZ Hyporheic -zone well SB-TSM Tunnel, shaft, or mine
LA Land SP Spring GW -IwW Interconnected wells SB-Uz Unsaturated zone
LA-EX Excavation ST Stream GW -TH Test hole not completed as a well
LA-OU Outcrop ST-CA Canal GW -MwW Multiple wells
LA-SNK  Sinkhole ST-DCH Ditch
LA-SH Soil hole ST-TS Tidal strea m
LA-SR Shore FA-WIW Waste-Injection well
2 C22 Other (see manual for codes)
’WS DO CO‘ IN ‘ IR] MI ‘ Lv ‘ PH ‘ ST ‘ RM ‘ TE‘ AQ ‘ C36 Other (see manual for codes)
:Jap;el; jomestic curé\lr;er industrial irrigation mining  livestock ﬁ;}vﬁr ‘Ct:fel;? rerg::\a- geercrm::- caj:fr-e 039 iS mandatory fOr a” SiteS having data in SWUDS
electric treatment power

Figure 1. Groundwater Site Schedule, Form 9-1904-A.
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GENERAL SITE DATA

DATA RELIABILITY (C3) | C L M U | DATE OF FIRST CONSTRUCTION (C21) ’ | ‘7’ | ‘*i [ ‘
month day year
field poor minimal -
checked location  data  checked
USE OF SECOND- TERTIARY
st [A C D E G H M O P R S T U V W X Z]avose| |ussor | ]
(€23) anode standb drain eo- seismic heat mine obser- oilor recharge repres- test unused with- with- waste des- OF SITE SITE
emer.y thgermal reservoir vation gas 9 sErize drawal/  drawal troyed (C301) (see (C302) (see
supply return use of site) use of site)
USE OF SECOND- TERTIARY
WATER]ABCDEFHlJKMNPQRSTUYZ\ARYUSEDUSEOFD
(C24) alr bommg comm- de- power fire domes- irri- indus- mining medi- indus- public aqua- recrea- stock insti- unused desalin- other OF WATER WATER
ercial water tic gation trial cinal trial  supply culture tions tutional i (C25) (see use (C26)
(cooling) of water) (see use of water)
#s’glleER U N C M X ‘ PRIMARY NATIONAL
(C713) AQUIFER (C714) ‘ ‘ ‘ ‘ ‘ ‘ ‘ AQUIFER (C715) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
unconfined unconfined confined  confined mixed
single multiple single multiple
HOLE WELL SOURCE
o | | [ e [ L] opeEem[A D G L M O R S Z
(c27) (C28) DATA (C29) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
WATER-LEVEL DATA
DATE WATER-LEVEL MEASURED (C235) | | | | ‘ | WATER-LEVEL TYPE
il et I O TIME (C709) CODE (C243)
month day year land meas. vertical
surface pt. datum
WATER LEVEL ’ ‘ MP SEQUENCE NO. (C248)
(C237/241/242) I N ) I (Mandatory if WL type=M)
WATER-LEVEL
DATUM (C245) NGVD29 NAVD88 I ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Mandatory if WL type=S i i North Al
( i P )Veﬁﬁg?'ﬁfa'tf,i"gﬂ'gzg Ver\ic%l DatTSun(():fa?%s Other (See manual for codes)
SITE STATUS
FOR WATER ’ A B C D EF G H | J M N ®) P R S T v W X Z
LEVEL (C238) atmos. tide ice dry recently flowing nearby nearby injector |njector plugged measure- obstruc— pumping  recently nearby nearby foreign well  affected by other
pressure stage flowing flowing recently site ment tiol pumped pumping recently sub- des- surface
flowing momtor discontinued pumped stance troyed water
METHOD OF WATER-LEVEL ’
MEASUREMENT(C239) A B ¢c D E F G H L M N O P R S T V Z
airline  analog Callbra(ed differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed acoTS“C reported steel electric calibrated other
eGnélgl mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape
WATER-LEVEL SOURCE OF WATER-LEVEL
ACCURAGY Gare) | 0 1 2 9 | Soumceor A D G L M O R s Z
foot tenth hun-  notto other driller's geol- geophysi-  memory owner other reporting other
dredth nefafis‘ gov't log ogist cal logs reported agency
jelo)
PERSON MAKING MEASURING AGENCY (C247
(WATER LEVEL PARTY) (20 char)
REMARKS (C267) RECORD READY FOR
(256 char) WEB (C858) ’ Y C P L
ready to condi- proprie- local use
display tional tary only
CONSTRUCTION DATA
CION|S I R - - W o I S
RECORD TYPE (C754) RECORD SEQUENCE NO. (C723) CONSTRUCTION (C60)
month day year
NAME OF CONTRACTOR ’ RN l SOURCE OF DATA ’ A D G L M O R S Z ‘
(063) (064) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
METHOD OF A B C D H J P R S T \% w Z
CONSTRUCTION (C65) air-rotary  bored or cable dug hydraulic jetted air per- reverse sonic trenching driven drive wash  other
augered tool rotary cussion rotary
TYPE OF
meor [C F G H O P 8 T W X zZ SEnL C G N Z|
porous  gravel gravel horiz. open perfor screen sand walled open other (ce7) bentonite  clay cement none other
concrete w/perf. screen  gallery end slotted point hole grout
BOTTOM OF SEAL (C68) m METHOD OF DEVELOPMENT (C69) ’ A B C J N P S Z
air-lift bailed compres- jetted none pumped surged other
pump sed air
c b E F H M Z
HOURS OF DEVELOPMENT (C70) SPECIAL TREATMENT (C71) _
chem- dryice explo- defloc- hydro-  mech- other
icals sives  culent lfl'a_C* anical
2 - Groundwater Site Schedule uring
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CONSTRUCTION HOLE DATA (3 sets shown)

recorp Tvpe (c7se) HIOJL|E RECORD SEQUENCE NO. (C724) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| pmeme (00,000
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
| smmre, [0LOD
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) II‘
| | DEPTH TO BOTTOM OF DIAMETER OF m m
\ INTERVAL (C75) o

INTERVAL (C74) ’ ‘ ‘ ‘ ‘

DEPTH TO TOP OF |
INTERVAL (C73) I

| i DEPTH TO BOTTOM OF ’
INTERVAL (C74) I

DEPTH TO TOP OF L]
INTERVAL (C73)

| i DEPTH TO BOTTOM OF
INTERVAL (C74) I

DEPTH TO TOP OF |
INTERVAL (C73) I |

CONSTRUCTION CASING DATA (4 sets shown)

RECORD TYPE (C758) C S N G RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
0 ey .00
CASING (C79) .

DEPTH TO TOP OF |
CASING (C77) | | | |

| | DEPTH TO BOTTOM OF ’
CASING (C78) \

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m m

RECORD SEQUENCE NO. (C725) m SEQUENCE NO. OF PARENT RECORD (C59) m
e (0.0
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) Y O |

| | DEPTH TO BOTTOM OF ’
CASING (C78) I

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

DEPTH TO TOP OF
CASING (C77) | | | |

DEPTH TO TOP OF
CASING (C77) | | | |

FOOTNOTE:
4 CASING MATERIAL
SANS ABC DEFGH I JKLMNPQR STUV WXY Z 46
abs brick concrete copper PTFE Fiber- galv. Fiber- wrought Fiber- PVC glass other PVC PVCor FEP rock or steel tile coated stain- wood steel steel other stain- stain-
glass iron glass iron glass thread- metal glued plastic stone steel less carbon g_alva- mat. |ess less
plastic epoxy ed steel nized 304 316

Groundwater Site Schedule - 3
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CONSTRUCTION OPENINGS DATA (3 sets shown)

RECORD TYPE (C760) RECORD SEQUENCE NO. (C726) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|

DEPTH TO TOP OF | |
INTERVAL (C83)

| DEPTH TO BOTTOM OF ’
| INTERVAL (C84) ‘ ‘ ‘ ‘

1 wemwe, (0.0
INTERVAL (C87) .

5 D 6 TYPE OF OPENING LENGTH OF OPENING m m WIDTH OF OPENING m m

MATERIAL TYPE (C86) (c8s) (C89) . (C88) .

RECORD SEQUENCE NO. (C726) IIl

DEPTH TO TOP OF |
INTERVAL (C83) O |

| | DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

T wmemer, 1.0
INTERVAL (C87) o

: [ epgsororamel]  iggrmeororeme [ ][] pgprororewme[ 1 ].[1 1]

MATERIAL TYPE (C86) (c85) (C89) . (C88) ®

recorn seauence no. 7z RN

DEPTH TO TOP OF ‘
INTERVAL (C83) |

| i DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

| memre, (.00
‘ INTERVAL (C87) °
5 6 TYPE OF OPENING
LENGTH OF OPENING WIDTH OF OPENING
MATERIAL TYPE (CSG)D (C85) (C89) . (C88) .

FOOTNOTES:

5 TYPE OF MATERIAL CODES FOR

OPEN SECTIONS
[ABCDEFGHIJKLMNPQURSTVWXYZ46

ABS brass concrete ceramic PTFE fiber- galv. fiber- wrought fiber- PVC glass other PVC PVC FEP stain- steel tile brick mem- steel steel other stain- stain-
or glass iron glass iron glass thread- metal glued less brane carbon galva- less less
bronze plastic epoxy ed steel nized 304 316
6 TYPE OF OPENINGS CODES
. F L ™M P R s T W X 7
fractured louvered or mesh perforated, wire- screen sand walled or open other
rock shutter-type screen porous or wound (unk.) point shored hole
slotted screen screen
CONSTRUCTION MEASURING POINT DATA
RECORD RECORD BEGINNING ’ ‘ ENDING i ‘
TYPE SEQUENCE DATE — — DATE — —
e MPINT] geeessss ] e, Lo -l -l ] e Lo -l -l
month day year
ALTITUDE OF ALTITUDE ALTITUDE
m m MEASURING ’ ‘ METHOD |:| ACCURACY m
M.P. HEIGHT (C323) . POINT (C325) I T (C326) (C327)
ALTITUDE ’ l
DATUM M.P. REMARKS (C324
paoM | e T O O A B
’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘
RECORD READY FOR
EEE I = v Yy ¢ P L
ready to condi- proprie- local use
display tional tary only

4 - Groundwater Site Schedule
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CONSTRUCTION LIFT DATA

RECORD TYPE RECORD SEQUENCE o ‘ ‘
RECO! L) | |F)T] Recoros L1 1] geeorver [A B C J P R S T U X Z

air bucket centri- jet piston rotary submer- turbine un- no lift  other
fugal sible known
RECC | | inTAK (D E G H L N W Z|
RECORDED — — INTAKE TYPE OF
(C38) ’ | ‘ ’ | ‘ [ DEPTH (C44) @ POWER (C45) S
month day year diesel electric glaso— hand LPgas natural solar windmill other
ine
HORSE-
POWER
RATING ‘ ‘ ‘ ‘ ‘ MANUFACTURER’ } SERIAL NO. ‘
(Ca6) . (Cas) I I I A (Ca9) Y I O B
’ POWER COMPANY ACCOUNT ’ ‘
POWERComPANY csoy [ | [ [ | [ [ | [ | | | NUMBER (C51) I I O I
POWER METER ’ ‘ PUMP RATING (C53) ’ } ADDITIONAL LIFT m
NUMBER (C52) l l l ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ (million gallons/units of fuel) ‘ . ‘ ‘ ‘ ‘ (C255)
PERSON OR COMPANY RATED PUMP CAPACITY @ STANDBY POWER (C56
MAINTAINING PUMP (C54) N O O ‘ (gpm) (C268) (see TYPE OF POVV(ER) )

|

HORSEPOWER OF STANDBY POWER SOURCE (C57) | 1]

MISCELLANEOUS OWNER DATA

RECORD TYPE (c768) | O W|N R RECORD SEQUENCE NO. (C718) |I| DATE OF OWNERSHIP (C159) m - m - m

WU OWNER
b CP GV IN M OT TG WS | (- -1 ]
(C350) " — — - END DATE OF OWNERSHIP (C374)
Corporation Govern- Individual ~ Military ~ Other Tribal Water
ment Supplier
OWNER'S
{“Cﬁ"é%‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|III‘

EXAMPLES: JONES, RALPH A.
JONES CONSTRUCTION COMPANY

OWNER'S ACCESS TO
PHONE “| | | | | | ] OWNER'S CREE .

NUMBER NAME Public Coo istri i
p- USGS District Proprietary
(C351) (C352) Access erator  Only Only

OWNER'S ADDRESS

(LINE 1)
’lllllllllllllllllllllllllllllllllllll\lll‘

(C353)
OWNER'S ADDRESS

(LINE 2)
@ | )
OWNER'S CITY
NAME

C
(355)’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

OWNER'S ZIP
STATE (€350) m CODE (C357) ’ [ I el O N B

OWNER'S COUNTRY
NAME

‘C358"\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ACCESS TO OWNER'S
PHONE/ADDRESS 0 1 2 B 4 ‘

(C359) Public Coop- USGS District Proprietary
Access erator Only Only

MISCELLANEOUS VISIT DATA

RECORD TYPE (C774) VST RECORD SEQUENCE NO. (C737)|I| DATE OFVISIT(C187)‘ | ‘7‘ | ‘7‘ [

month day year

NAMEOFPERSON(G188)’lllllllllllllllllllll‘

Groundwater Site Schedule - 5
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MISCELLANEOUS OTHER ID DATA (2 sets shown)

RECORD TYPE (C770)

RECORD SEQUENCE |I|
NO. (C736)
RECORD SEQUENCE |I|
NO. (C736)

OTHERID<C190>|IIIIIIIIIIIIII'

ASSIGNER(C191>’1lllllllllllll‘

OTHERID<C190>|IIIIIIIIIIIIIIi

ASSIGNER(C191)"“““““““

MISCELLANEOUS OTHER DATA

RECORD TYPE (C772)

RECORD SEQUENCE NO. (C312) |I|

OTHER DATA
TYPE (C181)

| c D R z | | F M P z

OTHER DATA LOCATION (C182) DATA FORMAT (C261)

Cooperator's  District Reporting other files, machine published, other
Office, Office Agency readable,

MISCELLANEOUS LOGS DATA (3 sets shown)

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739) |I| TYPE OF LOG (C199) |_|—_|

BEGINNING ENDING SOURCE OF

DEPTH DEPTH ’ ‘ DATA ’

(C200) ’ I I | ‘ (C201) A I O I (C202) ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P z ‘ LOCATION (C226)

files machine published other

RECORD TYPE (C778)

readable

RECORD SEQUENCE NO. (C739)

BEGINNING ENDING SOURCE OF

DEPTH DEPTH ’ ‘ DATA ’

(C200) ’ I I ‘ (C201) A O O I (C202) ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z ‘ LOCATION (C226)

files machine published other

RECORD TYPE (C778)

readable

RECORD SEQUENCE NO. (C739)

BEGINNING SEE!I!\'I_'G SOURCE OF
(C200) L 1| = I N AT - [ADGLMOR 8 Z

DATA FORMAT (C225)

| F

M P z |

files

machine
readable

published other

reporting other

other driller geol- logs memory owner other
i ogist reported  agency

gov't

OTHER DATA
LOCATION (C226)

ACOUSTIC LOG:

AS Sonic

AV Acoustic velocity
AW Acoustic waveform
AT Acoustic televiewer

CALIPER LOG:

CP Caliper

CS Caliper, single arm
CT Caliper, three arm

CM Caliper, multi arm

CA Caliper, acoustic

DRILLING LOG:
DT Dirilling time
DR Drillers

DG Geologists
DC Core

ELECTRIC LOG:

EE Electric

ER Single-point resistance
EP Spontaneous potential
EL Long-normal resistivity
ES Short-normal resistivity
EF Focused resistivity

ET Lateral resistivity

EN Microresistivity

EC Microresistivity, forused
EO Microresistivity, lateral
ED Dipmeter

6 - Groundwater Site Schedule

ELECTROMAGNETIC LOG:
MM Magnetic log

MS Magnetic susceptibiity log
MI Electromagnetic induction log

MD Electromagnetic dual induction log

MR Radar reflection image log
MV Radar direct-wave velocity log

MA Radar direct-wave amplitude log

FLUID LOG:

FC Fluid conductivity

FR Fluid resistivity

FT Fluid temperature

FF Fluid differential temperature
FV Fluid velocity

FS Spinner flowmeter

FH Heat-pulse flowmeter

FE Electromagnetic flowmeter
FD Doppler flowmeter

FA Radioactive tracer

FY Dye tracer

FB Brine tracer

NUCLEAR LOG:

NG Gamma

NS Spectral gamma

NA Gamma-gamma

NN Neutron

NT Neutron activitation

NM Neuclear magnetic
resonance

OPTICAL LOG:

OV Video

OF Fisheye video
OS Sidewall video
OT Optical televiewer

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation

OTHER LOG:

OR Other
COMBINATION LOG:

ZF Gamma, fluid
resistivity, temperature
Zl Gamma, electromagnetic
induction
ZR Long/short normal
resistivity
ZT Fluid resistivity,
temperature
ZM Electromagnetic flowmeter,
fluid resistivity,
temperature
ZN Long/short normal
resistivity, spontaneous
potential
ZP Single-point resistance,
spontaneous potential
ZE Gamma, long/short
normal resistivity,
spontaneous potential,
single-point resistance,
fluid resitivity,
temperature
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MISCELLANEOUS NETWORK DATA (3 types shown)

TYPE OF
RECORD SEQUENCE BEGINNING ENDING
recoroTvee [NIEITW — RE°555 L] emwes<faw] seaeene [1] RR@eel 1 1 ) |

water
quality
TYPE OF
mavss | A B C D E F G H I J K L M N P Z|
physical common trace pesti- nutri- sanitary codes codes codes codes codes codes all or codes codes other
proper- ions elements cides ents analysis D&B B&E B&C B&F D&E C,D&E most B&C& B,C&A
ties radio-

active

8pRIMARY 8SECONDARY
st (L1 s, [ seme, (0000 B0 BRSO
AGENCY (C117) COLLECTION (C118) AGENCY (C307) SITE (C257) SITE (C708)
TYPE OF
RECORD SEQUENCE m NETWORK BEGINNING m ENDING @
NO. (C730) (C706) YEAR (C115) YEAR (C116)

RECORD TYPE
(C780)

water
level
- 8 PRIMARY s
SOURCE @ FREQUENCY OF NETWORK SECONDARY
AGENCY (C117) COLLECTION (C118) SITE (C257) NETWORK SITE (C708)
TYPE OF
RECORD TYPE N E T W RECORD SEQUENCE |I| NETWORK BEGINNING ENDING
(C780) NO. (C730) (C706) YEAR (C115) YEAR (C116)
pumpage
or with-
drawals
8 8
METHOD OF PRIMARY SECONDARY
sounee oy (111 . ] L[ £ M U 7] ENEL [ e
AGENCY (C117) COLLECTION (C118) (C133) SITE (C257) SITE (C708)
calcu- esti-  meter- un- other
lated mated ed known
FOOTNOTES:
7 FREQUENCY OF COLLECTION | A B C D F | M (@) Q S W Z 2 3 4 5 X ‘
CODES
annually bi continu-  daily semi- inter monthly one-time quarter- semi- weekly other bi- every 3 every4 every5 every 10
monthly  ously monthly mittent only ly annually annually  years years years years
8 NETWORK SITE CODES ’ 1 2 3 4
national, district, project, co-

operator,

MISCELLANEOUS REMARKS DATA (4 types shown)

FCE*/CSg)RD ™PEIRIMIK|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘7’ | ‘*’ [

month day year
REMARKS (C185)
Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.
RECORD TYPE — —
(C788) RIM|K|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘ ’ | ‘ ’ [ 1 |
month day year

REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

Groundwater Site Schedule - 7
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DISCHARGE DATA

RECORD SEQUENCE NO. (C147) |I|

TYPE OF
DATE DISCHARGE | | |7 | | | — | ] | DISCHARGE P F DISCHARGE (gpm) | | | ] | | | | |
MEASURED (C148) (C703) a— (C150) *
month day year pumpe ow

ACCURACY OF SOURCE OF DATA (C151)
DISCHARGE | |
MEASUREMENT (C310) ’ E G F P ‘ A D G L M O R S Z

excellent good fair poor othelr driller geologist logs memory owner other reporting other

(LT 2%), (2%-5%) (5%-8%) (GT 8%) gov't reported agency

METHOD OF
S | A B C D E F M O P R T U V W X Z|

(C152)

acoustic bailer current Doppler estimated flume totaling orifice pitot-tube reported trajectory venturi volumetric weir unknown other
meter meter meter meter meter meas

PRODUCTION WATER LEVEL (C153) ’ ‘ ‘ ‘ ‘ ‘ ‘ STATIC WATER LEVEL (C154)

SOURCE OF DATA (C155) | A D G L M O R S Z |
other driller geologist logs memory owner other reporting other
gov't reported agency

MEASUREMENT (C156) -+ ’ A B C D E F G H L M N O P R ST V Z

airline recorder calibrated ~ differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed acoustic reported steel electric calibrated other
airline eG”"D'E“ mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape

Lo L e L1101y L] empoown [ ) ) ) |
PUMPING PERIOD (C157) . CAPACITY (C272) . (C309) .
GEOHYDROLOGIC DATA

RECORD DEPTH TO DEPTH TO

RECORD G E O H SEQUENCE NO. |I| TOP OF UNIT ’ ‘ ‘ ‘ ‘ ‘ ‘ BOTTOM OF ’ ‘ ‘ ‘ ‘ ‘ ‘
TYPE (C748) (C721) (C9o1) * UNIT (C92) .

UNIT | | | | | | | | ‘ LITHOLOGY m CONTRIBUTING P Q S N U
IDENTIFIER (C93) (C96) UNIT (C304) .
principal  aggregate secondary  no  unknown
aquifer  of lithologic  aquifer  contrib-
units ution

LITHOLOGIC MODIFIER (C97) ’lllllllllllllllllllllllll\lllllll

GEOHYDROLOGIC AQUIFER DATA

RECORD TYPE (C750) AQFR RECORD SEQUENCE NO. (C742) |I| SEQUENCE NO. OF PARENT RECORD (C256) |I|
| ‘ CONTRIBUTION (C132) m

DATE (C95) | | | - | | | - | | | | STATIC WATER LEVEL (C126) ’ ‘ ‘ ‘
month day year

SITE LOCATION SKETCH AND DIRECTIONS

Township Range

Section #

8 - Groundwater Site Schedule




GWPD 3—Establishing a permanent measuring point

and other reference marks

VERSION: 2010.1

PURPOSE: To establish a permanent measuring point at a well from which water levels are measured, to
establish a permanent land-surface datum, and to establish nearby reference marks.

Materials and Instruments
1. Groundwater Site Inventory (GWSI) System Ground-
water Site Schedule, Form 9-1904-A

2. Measuring tape graduated in feet, tenths and hundredths
of feet

3. Field notebook

4. Topographic map or Global Positioning System (GPS)
receiver

5. Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

6. Spray paint, bright color or permanent marker

7. Metal file for marking well casing; hammer and cold
steel chisel, survey monument (nail, spike, tablet)

8. Two wrenches with adjustable jaws or other tools for
removing well cap

9. Key for well access
10. Camera

11. Protractor, calculator, or other tools to calculate angles
and lengths

12.  Rod, leveling instrument, and leveling notes sheets

Data Accuracy and Limitations

The “stickup” of a well is the length of well casing above
the plane of the land-surface datum (LSD).

Altitude Accuracy: Vertical Stickup

The accuracy of the measuring point (MP) or LSD altitude
depends on the measurement method used. When topographic
maps are used, the accuracy typically is about one-half the
contour interval of the topographic map. When geodetic differ-
ential GPS methods are used, the accuracy can be on the order
of a couple of centimeters. When spirit leveling is used the
accuracy is dependent on the order (1st, 2nd, 3rd) of surveying
and the length of the survey line and typically can vary from
tens of centimeters to a millimeter or less. Limitations: A high
level of altitude accuracy is not critical when measurements
obtained from a single well are compared to one another.
Measurement accuracy is important, but altitude accuracy is
not. If water-levels are to be compared among wells, however,
a higher altitude accuracy (such as from spirit leveling) may
be needed.

MP Correction Length Accuracy: Vertical Stickup

The MP correction length is the distance the measuring tape
travels from the MP to the plane of the LSD (fig. 1). The accu-
racy of the MP correction length depends on the configuration
of the MP with respect to the LSD. In the simplest example

of a well with a vertical stickup and the LSD as a monument
in the well pad or a file mark on the casing, the MP correc-
tion length can be measured directly with a measuring tape.

In that instance, the accuracy of the measurement is 0.01 foot.
In the case when the vertical distance between LSD and the
MP cannot be directly measured with a tape, such as when a
protective casing prevents direct measurement, the accuracy is
a function of the measurement method used. A visual estimate
using a measuring tape likely will have an accuracy slightly
greater than 0.01 foot. When spirit leveling is used, the accu-
racy can vary from tens of centimeters to a millimeter or less.
MP correction length accuracy is critical because a well may
have more than one MP, all of which should be referenced to a
single LSD. Limitations: Special considerations must be made
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for a well with a non-vertical stickup, when the configuration
of the MP at the well does not allow the measuring tape to
hang vertically directly from the MP through the plane of the
LSD (fig. 2).

Altitude Accuracy: Non-Vertical Stickup

The altitude of the MP of a non-vertical stickup is not used
directly, but may be measured for use in combination with

the LSD altitude and the MP correction length. In the case

of a non-vertical stickup, the accuracy of the LSD altitude is
identical to that described in the vertical case. The accuracy of
a water-level altitude calculated from the MP altitude and the
MP correction length (option in Instruction no. 4) is equivalent
to the least accurate measurement.

MP Correction Length Accuracy: Non-vertical Stickup

When the measurement tape does not hang vertically from the
MP to the plane of the LSD, the MP correction length must
be computed on the basis of the measurement path length and
angles of deviation from vertical (fig. 2). The accuracy of this
MP correction length is a function of the configuration of the
well and the ability of the hydrographer to determine the tape
path, but likely is greater than 0.01 foot.

Reference Mark Accuracy

A reference mark (RM) is used to determine whether the MP
has moved with reference to LSD and, in extreme cases, to
re-establish the LSD or MP at a well, thus the accuracy of the
RM should be at least equivalent to that of the water-level

measurement. In most instances, this is 0.01 foot. Limitation:
comparability of water-level measurements made before and
after re-establishment of the LSD or MP is limited by the
accuracy of the RM.

Assumptions

1. For comparability to the water level measured in other
wells, water-level measurements will be referenced con-
sistently to the same vertical geodetic datum.

2. LSDis a specific type of RM. Once established, the LSD
is not changed unless it is destroyed. If a new LSD must
be established, the date of this change must be recorded,
as well as the vertical distance between the destroyed
LSD and the new LSD.

3. Measuring points change from time to time, especially
on private wells. If a new MP must be established, the
date of this change must be recorded, as well as the
distance between the new MP and LSD (MP correction
length).

4. Some wells have multiple measuring points or access
points, especially production wells. Care must be taken
in tracking these multiple MPs.

5. The operator can run leveling equipment in order to
establish one or more RMs.

Land-surface

Telephone
pole
: E‘
Measuring
i Reference

point (MP) y mark (RM)

N
MP correction._ | Brass marker
length - forland-  Lag

AN N P surface  bolt
8y Well pad-[ datum (LSD)

4.0
5.5

Water
level

| Y_ —
| — Well casing

N ————

Figure 1.

W / datum (LSD) 4
MP correction = A ) :
length ' T
Rod
Measuring
point (MP)
s |S
yY_v Y_|
N —

Relations among land-surface (LSD), measuring-point (MP), and reference-mark datums for measuring points

above and below land surface. A, If the MP is above the LSD, subtract MP correction length to correct the water level to
LSD (5.5-1.5=4.0). B, If the MP is below the LSD, subtract MP correction length to correct the water level to LSD

(52-(-1.2) =6.4).
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MP is at the top of
the opening in the
production stem

closest to the eII

" LSD top of concrete pad

Ny —

MP=access
port for tape

Figure 2. Examples of (A) determining a
measuring point (MP) correction length
when the configuration of the MP at the
well does not allow the measuring tape
to hang vertically directly from the MP
through the plane of the land-surface
datum (LSD) and (B) the measurements
needed to calculate the MP correction
length on the basis of the distance a tape
would travel from the MP to the plane of

the LSD in anirrigation well. (Photograph
by E.L. Kuniansky, U.S. Geological Survey.)

The LSD should be established to facilitate measur-

B
Land-surface datum (LSD)
(Brass marker in top of
concrete pad)
oo, ¥ SIS
G ‘ I— A —|— B —| Measurements needed:

Lengths for lines A, B, C, D, E, and G

Angles for % and &

Calculate F = tape path to LSD (MP correction length)
Instructions

1. Establish land-surface datum following these defini-
tions and procedures:

a.

The LSD at a well is a fixed RM at the well, at or
near land surface, that can be used to measure the
absolute vertical position (altitude) of the LSD and
the distance from the LSD to the MP (the MP correc-
tion length).

The LSD must be stable, as permanent as possible,
clearly defined, clearly marked, and easily located.

ing from it to the MP.

The LSD should be established to facilitate setting a
survey rod or GPS antenna on the mark.

Mark the LSD. For example, the LSD is noted by an
‘X’ etched into the well casing or is marked with a
brass marker or chiseled “+” in the concrete pad at
the base of the surface casing. If the landowner does
not allow marking of the well, then describe the LSD
as accurately as possible.

Take a photograph of the LSD.
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Determine the altitude of the land-surface datum.

a.

The altitude of the LSD must be determined for
every site. At a minimum, it can be estimated from
a topographic map. Locate the well using GWPD 5.

Determine the altitude of the LSD from the topo- b.

graphic map.

Optional: Depending on the use of the measure-
ments from the well, the altitude of the LSD may
be surveyed from a geodetic benchmark using spirit
leveling or differential GPS techniques.

Establish the measuring point following these defini-
tions and procedures:

a.

The MP is the most convenient place to measure

the water level in a well. It is often at the top of the
casing of an observation well, at the top of an access
standpipe installed at a production well, or at an
access point at the stem of a production well (see
figs. 1 and 2).

The MP must be stable, as permanent as possible,
clearly defined, clearly marked, and easily located.
For example, the MP is noted by a file mark on the
well casing. The MP on a casing that does not have a
horizontal rim commonly is established on the high
or low side of the rim.

If possible, position the MP at a particular point on
the casing where a leveling rod could be set directly
on it and the measuring tape can hang freely into the
well when it is in contact with the MP.

Using a file, lightly mark the MP on the well casing.
Optionally, mark the MP by an arrow sprayed with a
bright colored paint or permanent marker. If the MP
cannot be marked, it must be clearly defined.

Take a photograph of the MP.

If more than one MP exists for a well, all MPs must
be documented, and clearly differentiated.

Optional: Depending on the use and storage of mea-
surements from the well, the altitude of the MP of a
well with a vertical stickup may be surveyed from a
geodetic benchmark using spirit leveling or differen-
tial GPS techniques. MP altitude may be determined
in two ways, depending on the calculation of the MP
correction length described below.

Determine the measuring point correction length fol-
lowing these definitions and procedures:

a.

The MP correction length is the distance the measur-
ing tape travels from the MP to the plane of the LSD.
This is a vertical distance (also known as MP height)

for a simple, vertical well. If the well stickup is not
vertical, the MP correction length is not a true height
above the LSD, but still represents the distance the
tape must travel to reach the plane of the LSD.

Measure the MP correction length in feet above
or below the LSD (fig. 1). Values for MP cor-
rection lengths above LSD (fig. 14) are positive
numbers. Values for MP correction lengths below
LSD (fig. 1B) are negative numbers and should be
preceded by a minus sign (—).

(1) For a well with a vertical stickup, where

a water-level tape can hang vertically from the
MP through the plane of the LSD (fig. 1), this
distance can be measured directly with a steel
tape or by leveling. Optional: if the objectives
of the measurement require a precise altitude,
the altitude of the MP for these wells can be sur-
veyed from a geodetic benchmark using spirit
leveling or differential GPS techniques.

(2) For a well with a non-vertical stickup,
where a water-level tape does not hang verti-
cally from the MP through the plane of the LSD
(fig. 2), the MP correction length cannot be
measured directly. It is the distance between the
MP and the plane of the LSD. The length along
the measurement path between the MP and LSD
must be computed on the basis of the measure-
ment path length and angles of deviation from
vertical (fig. 2). The geometry of this measure-
ment path varies widely among this type of
well. This will result in an MP correction length
greater than the vertical distance between the
LSD and the MP. Optional: If the objectives of
the measurement require a precise water-level
altitude, the altitude of the MP for wells with

a non-vertical stickup should not be measured
directly.

(1) Water-level altitude can be referenced
to the LSD, in which case the MP alti-
tude is not needed.

(i1)) Water-level altitude can be referenced
to the MP, in which case the MP
altitude must be calculated by adding
the MP correction length to the altitude
of the LSD. Note that the MP altitude
in this case is not a true altitude, but
subtracting a depth to water measure-
ment from this MP altitude will result
in a true water-level altitude.
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5. Establish additional reference marks following these
definitions and procedures:

a. An RM is a nearby datum established by permanent
marks and is used to check the MP and (or) LSD or
to re-establish the MP and (or) LSD should the origi-
nal MP or LSD be destroyed or changed.

b. Check the condition of the rod and leveling instru-
ment.

c. Establish the vertical relation between the MP
and RMs by use of leveling (Kenney, 2010, for
example). Establish at least one clearly marked RM
near the well; more than one RM is preferable. For
example, a benchmark, a lag bolt set in a telephone
pole (fig. 14), a spike in a mature tree, a mark on a
permanent structure, or a poured concrete post. The
RM should be located a suitable distance from the
well to assure that a circumstance that damages a
well does not also damage the RM.

d. Take photographs of the RMs and include the photo-
graphs in the site field folder.

e. Avisual inspection of the MP, LSD, and RMs should
be made at each site visit. Dates of any damage to
the MP, LSD, or RMs must be documented. The
vertical relation between the MP and RMs should be
checked whenever there is evidence of damage to
the MP, LSD, or RM. If no damage is apparent, the
vertical relation between the MP and RMs should be
confirmed at 3—5 year intervals.

Data Recording

Record data by use of appropriate field notebooks, level
note sheets, and the GWSI Groundwater Site Schedule (fig. 3,
Form 9-1904-A).

1. LSD: Record a description of the LSD in the field note-
book, including the altitude, altitude accuracy, and geo-
detic datum. Final measurements should be documented
in figure 3 as follows: (C16) Altitude of land surface,
(C17) Method altitude determined, (C18) Altitude accu-
racy, and (C22) Altitude datum.

2. MP and MP correction length: Record a description of
the MP in the field notebook, including the date of MP
establishment, MP correction length or altitude, and
a detailed description of the MP. Final data should be
documented in figure 3 as follows: (C321) Beginning
date, (C323) MP height (correction length), and (C324)
MP remarks (description of the MP). If the altitude of the
MP is determined, also record (C325) Measuring point
altitude, (C326) Method altitude determined, (C327)

Measuring point altitude accuracy, and (C328) Measur-
ing point altitude datum. If an MP is destroyed or no
longer in service, record the date of the destruction in
(C322) Ending date.

3. RMs: Record a description of the site RMs in the field
notebook, including the date of RM establishment. Docu-
ment the vertical relation between the MP and RMs.
Include the RM level notes in the site folder. Mark the
MP and the RMs on the photographs and draw arrows to
identify them. Store a copy of the photographs in the site
folder.
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C22 Other (see manual for codes)
2
’WS DQ CO,‘ IN, ‘lR Ml ‘YLV ‘ PH ‘ ST ‘ RM ‘ TE‘AQ‘ C36 Other (see manual for codes)
s“lfnt;; domestic cor;r;er- industrial irrigation mining  livestock s‘%«g v\;:f; rer::s:\a- tgzrcr:wﬂcg ca‘mte:-e ng is mandatory fOr a” Sites having data in SWUDS

electric treatment

power

Figure 3. Groundwater Site Schedule, Form 9-1904-A.
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GENERAL SITE DATA
paTARELIABILITY c3) | © L M U DATE OF FIRST CONSTRUCTION (C21) ’ | ‘7’ | ‘*i [ ‘
month day year
field poor  minimal un-
checked location  data  checked
USE OF SECOND- TERTIARY
stk [A_ C D E G H M O P R S T U V W X Z]avose| |useor | |
(C23) anode standby  drain geo- seismic heat mine obser- oilor recharge repres- test unused with- with- waste des- OF SITE SITE
emer. thermal reservoir vation gas surize drawal/  drawal troyed (C301) (see (C302) (see
supply return use of site) use of site)
USE OF SECOND- TERTIARY
WATER]ABCDEFHlJKMNPQRSTUYZ\ARYUSEDUSEOFD
(C24) air_botting comm- de- power fire domes- - _indus- mining medi- indus- public _aqua- recrea- stock insti- unused desalin- other OF WATER WATER
cond. ercial water tic gation trial cinal trial  supply culture tions tutional ation (C25) (see use (C26)
(cooling) of water) (see use of water)
¢$'E|IEFER U N C M X ‘ PRIMARY NATIONAL
(C713) AQUIFER (C714) l l l l l l l AQUIFER (C715) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
unconfined unconfined confined  confined mixed
single multiple single multiple
HOLE WELL SOURCE
oeera [ L Joesw [ )] geem/A D G L M O R S Z
(c27) (C28) DATA (C29) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
WATER-LEVEL DATA
DATE WATER-LEVEL MEASURED (C235) WATER-LEVEL TYPE
‘ ‘7‘ | ‘*‘ L ‘ TIME (C709) @ CODE (C243)
month day year land meas. vertical
surface  pt.  datum
WATER LEVEL ’ ‘ MP SEQUENCE NO. (C248)
(C237/241/242) | ] . | (Mandatory if WL type=M)
WATER-LEVEL
e e NGVD20  NAVD88 | | | | | |1 || ||
Mandatory if WL type=S i i North Ameri
( ry yp )Veﬂfcté?rga\“(jiogfe;lgzg Verlic?al Da\rglirlg??%B Other (See manual for codes)
SITE STATUS
FOR WATER ’A B C D E F G H I J M N ®) P R S T vV W X Z
LEVEL (C238) atmos. tide ice dry recently flowing nearby nearby injector injector plugged measure- obstruc- pumping recently nearby nearby foreign well  affected by other
pressure stage flowing flowing recently site site ment tion pumped pumping recently sub- des- surface
flowing monitor discontinued pumped stance troyed water
METHOD OF WATER-LEVEL ’
airline analog calibrated differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed ACOUStiC reported steel electric calibrated other
airline %néigl mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape
WATER-LEVEL SOURCE OF WATER-LEVEL
ACToRAGY 627y L2 8] SQuRoEor A D G L M O R s z
foot tenth hun- notto other driller's geol- geophysi- memory owner other reporting other
dredth nefarist gov't log ogist cal logs reported agency
[ele}
PERSON MAKING MEASURING AGENCY (C247
(WATER LEVEL PARTY) (20 char)
REMARKS (C267) RECORD READY FOR
(256 char) WEB (C858) ’ Y C P L
ready to condi- proprie- local use
display tional tary only
CONSTRUCTION DATA
OO0 ommorcowmers [ [ [0 1 o]
RECORD TYPE (C754) RECORD SEQUENCE NO. (C723) CONSTRUCTION (C60)
month day year
NAME OF CONTRACTOR ’ RN l SOURCE OF DATA ’ A D G L M O R S Z ‘
(C63) (C64) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
METHOD OF A B C D H J P R S T Vv w Z
CONSTRUCTION (C65) air-rotary  bored or cable dug hydraulic jetted air per- reverse sonic trenching driven drive wash  other
augered tool rotary cussion rotary
TYPE OF
meor s, |C F G H O P 8 T W X Z| $a[B C G N Z |
porous  gravel gravel horiz. open perfor screen sand walled open other (ce7) bentonite  clay cement  none other
concrete w/perf. screen gallery end slotted point grout
BOTTOM OF SEAL (C68) @ METHOD OF DEVELOPMENT (C69) ’ A B C J N P S A ‘
air-lift bailed compres- jetted none pumped surged other
pump i
[c D E F H M Z]
HOURS OF DEVELOPMENT (C70) SPECIAL TREATMENT (C71) _
chem- dryice explo- defloc- hydro- mech-— other
icals sives culent rac- anical

2 - Groundwater Site Schedule
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CONSTRUCTION HOLE DATA (3 sets shown)

RECORD TYPE (C756) HO|LE RECORD SEQUENCE NO. (C724) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| omemmen, [0
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
| gemme, L)L
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
cmnen, ().
| INTERVAL (C75) .

DEPTH TO TOP OF |
INTERVAL (C73) I

| i DEPTH TO BOTTOM OF ’
INTERVAL (C74) I I

DEPTH TO TOP OF L]
INTERVAL (C73)

| i DEPTH TO BOTTOM OF
INTERVAL (C74) I I

DEPTH TO TOP OF |
INTERVAL (C73) I |

| | DEPTH TO BOTTOM OF
INTERVAL (C74)

CONSTRUCTION CASING DATA (4 sets shown)

RECORD TYPE (C758) C S N G RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
0 ey (.00
CASING (C79) .

DEPTH TO TOP OF |
CASING (C77) | | | |

| | DEPTH TO BOTTOM OF ’ L
CASING (C78)

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m m

RECORD SEQUENCE NO. (C725) m SEQUENCE NO. OF PARENT RECORD (C59) m
e (.0
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) I

| | DEPTH TO BOTTOM OF ’
CASING (C78) I

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m E

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
DIAMETER OF
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) | | | |

DEPTH TO TOP OF
CASING (C77) | | | |

| DEPTH TO BOTTOM OF ’
| CASING (C78) l ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

FOOTNOTE:
4 CASING MATERIAL
COBES ABC DEFGH I JKLMNTPQR STUV WXY Z 46
abs  brick concrete copper PTFE Fiber- galv. Fiber- wrought Fiber- PVC glass other PVC PVC or FEP rock or steel file coated stain- wood steel steel other stain- stain-
glass iron glass iron glass thread- metal glued plastic stone steel less carbon g_alva- mat. less less
plastic epoxy ed steel nized 304 316

Groundwater Site Schedule - 3
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CONSTRUCTION OPENINGS DATA (3 sets shown)

RECORD TYPE (C760) O|P|E|N RECORD SEQUENCE NO. (C726) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|

DEPTH TO TOP OF ‘
INTERVAL (C83) |

‘ DEPTH TO BOTTOM OF ’
| INTERVAL (C84) I

R
INTERVAL (C87) .

5 D 6 TYPE OF OPENING LENGTH OF OPENING m m WIDTH OF OPENING m m

MATERIAL TYPE (C86) (C85) (C89) [ .

(C88)

RECORD SEQUENCE NO. (C726) II‘

DEPTH TO TOP OF
INTERVAL (C83) ‘ | | | |

| ‘ DEPTH TO BOTTOM OF’
INTERVAL (C84) L]

T smmwe, (.00
INTERVAL (C87) .
MATERIAL TYPE (C86) (Cc85) (C89) . .

(C88)

RECORD SEQUENCE NO. (C726) II‘

DEPTH TO TOP OF
INTERVAL (C83) ’ | |

i DEPTH TO BOTTOM OF ’
| INTERVAL (C84) ‘ ‘ ‘ ‘

‘ DIAMETER OF
| INTERVAL (C87) .
5 6 TYPE OF OPENING WIDTH OF OPENING
LENGTH OF OPENING
MATERIAL TYPE (C86) D (Css) (C89) . (C88) .

FOOTNOTES:
5 TYPE OF MATERIAL CODES FOR

OPEN SECTIONS
/ABC DEFGH.I JK

ABS brass concrete ceramic PTFE fiber- galv. fiber- wrought fiber- PVC glass other PVC PVC FEP stain- steel tile brick mem- steel steel other stain- stain-
or glass iron glass iron glass thread- metal  glued less brane carbon galva- less less
bronze plastic epoxy ed steel nized 304 316
6 TYPE OF OPENINGS CODES
fractured louvered or mesh perforated, wire- screen sand walled or open other
rock shutter-type screen porous or wound (unk.) point shored hole
slotted screen screen
CONSTRUCTION MEASURING POINT DATA
RECORD RECORD |I| BEGINNING ’ ‘ ’ ‘ ’ ‘ ENDING ’ ‘ ’ ‘ i ‘
TYPE SEQUENCE DATE — — DATE — —
(C766) Ml P | N | T NO. (C728) (C321) ‘ ‘ ‘ ‘ ‘ (C322) ‘ ‘ ‘ ‘ ‘
month day

ALTITUDE OF ALTITUDE |:| ALTITUDE m
MEASURING METHOD
we veort oz |11 ][ 1] ]

ACCURACY
POINT (C325) (C326) (C327)
g;\?EI\U/IDE M.P. REMARKS (C324 ’ l
e T ». e T O A O

RECORD READY FOR
’llllllllllllllllllllllllllll

WEB (C857) Y ¢ P L
ready to condi- proprie- local use
display tional tary only

4 - Groundwater Site Schedule
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CONSTRUCTION LIFT DATA

RECORD TYPE RECORD SEQUENCE o ‘ ‘
RECO! L) | |F)T] Recoros ] peorwrr [A B € J P R S T U X Z

air bucket centri- jet piston rotary submer- turbine un- no lift  other
fugal sible known
RECC | | inTAK (D E G H L N W Z|
RECORDED — — INTAKE TYPE OF
(C38) ’ | ‘ ’ | ‘ [ DEPTH (C44) @ POWER (C45) S
month day year diesel electric glaso— hand LPgas natural solar windmill other
ine
HORSE-
POWER
RATING ‘ ‘ ‘ ‘ ‘ MANUFACTURER’ } SERIAL NO. ‘
(Ca6) . (Cas) I I I A (Ca9) Y I O B
’ POWER COMPANY ACCOUNT ’ ‘
POWERComPANY csoy [ | [ [ | [ [ | [ | | | NUMBER (C51) I I O I
POWER METER ’ ‘ PUMP RATING (C53) ’ } ADDITIONAL LIFT m
NUMBER (C52) l l l ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ (million gallons/units of fuel) ‘ . ‘ ‘ ‘ ‘ (C255)
PERSON OR COMPANY RATED PUMP CAPACITY @ STANDBY POWER (C56
MAINTAINING PUMP (C54) N O O ‘ (gpm) (C268) (see TYPE OF POVV(ER) )

|

HORSEPOWER OF STANDBY POWER SOURCE (C57) | 1]

MISCELLANEOUS OWNER DATA

RECORD TYPE (c768) | O W|N R RECORD SEQUENCE NO. (C718) |I| DATE OF OWNERSHIP (C159) m - m - m

WU OWNER
b CP GV IN M OT TG WS | (- -1 ]
(C350) " — — - END DATE OF OWNERSHIP (C374)
Corporation Govern- Individual  Military ~ Other Tribal Water
ment Supplier
OWNER'S
{“Cﬁ"é%‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|III‘

EXAMPLES: JONES, RALPH A.
JONES CONSTRUCTION COMPANY

OWNER'S ACCESS TO
PHONE “| | | | | | ] OWNER'S CREE .

NUMBER NAME Public  Coo s tri i
p- USGS District Proprietary
(C351) (C352) Access erator  Only Only

OWNER'S ADDRESS

(LINE 1)
’lllllllllllllllllllllllllllllllllllll\lll‘

(C353)
OWNER'S ADDRESS

(LINE 2)
@ | )
OWNER'S CITY
NAME

C
(355)’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

OWNER'S ZIP
STATE (€350) m CODE (C357) ’ [ I el O N B

OWNER'S COUNTRY
NAME

‘C358"\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ACCESS TO OWNER'S
PHONE/ADDRESS 0 1 2 B 4 ‘

(C359) Public Coop- USGS District Proprietary
Access erator Only Only

MISCELLANEOUS VISIT DATA

RECORD TYPE (C774) VST RECORD SEQUENCE NO. (C737)|I| DATE OFVISIT(C187)‘ | ‘7‘ | ‘7‘ [

month day year

NAMEOFPERSON(G188)’lllllllllllllllllllll‘

Groundwater Site Schedule - 5




GWPD 3—Establishing a permanent measuring point and other reference marks 29

MISCELLANEOUS OTHER ID DATA (2 sets shown)

RECORD SEQUENCE
RECORD TYRE (©770) RECRRES L] omeroesolr i r i
ASSIGNER(C191>’1lllllllllllll‘
RECORD SEQUENCE
NO. (C736) |I| OTHER'D(C19°)| Y ) I i
ASSIGNER(C191)"“““““““
MISCELLANEOUS OTHER DATA
RECORD TYPE (C772) RECORD SEQUENCE NO. (C312) |I|
?JPHEE'?C?QT)A‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|‘
| c D R z | | F M P z |
OTHER DATA LOCATION (C182) DATA FORMAT (C261)
Cooperator's  District Reporting other files, machine published, other
ffice, Office Agency readable,

MISCELLANEOUS LOGS DATA (3 sets shown)

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739) |I| TYPE OF LOG (C199) |_|—_|

BEGINNING ENDING SOURCE OF

DEPTH DEPTH DATA ’

C200) I I T - I O I =7 ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z‘ LOCATION (C226)

files machine published other
readable

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739) |I| TYPE OF LOG (C199) |_|—_|

BEGINNING ENDING SOURCE OF

DEPTH DEPTH DATA ’

(C200) ’llll.l‘(0201)’1111.1‘@202) ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't I reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z‘ LOCATION (C226)

files machine published other

readable

L] 1]

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739)

TYPE OF LOG (C199)

M O R S Z

con souezor g e
DATA

(C200) ’ N O I I ‘ (C201) ’ N O I A ‘ (C202)
other driller geol- logs
gov't ogist

OTHER DATA
DATA FORMAT (C225) ’ F M P Z‘ LOCATION (C226)
files machine published other

readable

other
reported

memory owner reporting other

agency

ACOUSTIC LOG:

AS Sonic

AV Acoustic velocity
AW Acoustic waveform
AT Acoustic televiewer

CALIPER LOG:

CP Caliper

CS Caliper, single arm
CT Caliper, three arm

CM Caliper, multi arm

CA Caliper, acoustic

DRILLING LOG:
DT Dirilling time
DR Drillers

DG Geologists
DC Core

ELECTRIC LOG:

EE Electric

ER Single-point resistance
EP Spontaneous potential
EL Long-normal resistivity
ES Short-normal resistivity
EF Focused resistivity

ET Lateral resistivity

EN Microresistivity

EC Microresistivity, forused
EO Microresistivity, lateral
ED Dipmeter

6 - Groundwater Site Schedule

ELECTROMAGNETIC LOG:

MM Magnetic log

MS Magnetic susceptibiity log

MI Electromagnetic induction log

MD Electromagnetic dual induction log
MR Radar reflection image log

MV Radar direct-wave velocity log

MA Radar direct-wave amplitude log

FLUID LOG:

FC Fluid conductivity

FR Fluid resistivity

FT Fluid temperature

FF Fluid differential temperature
FV Fluid velocity

FS Spinner flowmeter

FH Heat-pulse flowmeter

FE Electromagnetic flowmeter
FD Doppler flowmeter

FA Radioactive tracer

FY Dye tracer

FB Brine tracer

NUCLEAR LOG:

NG Gamma

NS Spectral gamma

NA Gamma-gamma

NN Neutron

NT Neutron activitation

NM Neuclear magnetic
resonance

OPTICAL LOG:

OV Video

OF Fisheye video
OS Sidewall video
OT Optical televiewer

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation

OTHER LOG:

OR Other

COMBINATION LOG:
ZF Gamma, fluid
resistivity, temperature
ZlI Gamma, electromagnetic
induction
ZR Long/short normal
resistivity
ZT Fluid resistivity,
temperature
ZM Electromagnetic flowmeter,
fluid resistivity,
temperature
ZN Long/short normal
resistivity, spontaneous
potential
ZP Single-point resistance,
spontaneous potential
ZE Gamma, long/short
normal resistivity,
spontaneous potential,
single-point resistance,
fluid resitivity,
temperature
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MISCELLANEOUS NETWORK DATA (3 types shown)

TYPE OF
RECORD SEQUENCE
RECO) NE|TW R&C&50 NETW

BEGINNING ENDING
YEAR (C115) YEAR (C116)

water
quality
TYPE OF
maves | A B C D E F G H I J K L M N P Z|
physical common trace pesti- nutri- sanitary codes codes codes codes codes codes all or codes codes other
proper- ions elements cides ents analysis D&B B&E B&C B&F D&E C,D&E most B&C& B,C&A

ties radio-
active

, 8PRIMARY 8SECONDARY
SOURCE m FREQUENCY OF D ANALYZING m NETWORK D NETWORK D
AGENCY (C117) COLLECTION (C118) AGENCY (C307) SITE (C257)

SITE (C708)
TYPE OF
RECORD TYPE RECORD SEQUENCE m NETWORK
NO. (C730) (C706)

BEGINNING ENDING
(C780)

YEAR (C115) YEAR (C116)

water
level

- 8 PRIMARY s
SOURCE @ FREQUENCY OF NETWORK SECONDARY
AGENCY (C117) COLLECTION (C118) SITE (C257) NETWORK SITE (C708)

TYPE OF
RECORD TYPE |N/E | T W RECORD SEQUENCE m NETWORK
(C780) NO. (C730) (C706)

YEAR (C115) YEAR (C116)

7 FREQUENCY OF METHOD OF 8 PRIMARY 8 SECONDARY
NETWORK NETWORK
AGERGY (C117) @ COLLECTION (C118) couection| C E M U Z ‘ D D

pumpage
or with-
drawals

(C133) SITE (C257) SITE (C708)
calcu- esti-  meter- un- other
lated mated ed known
FOOTNOTES:
7 FREQUENCY OF COLLECTION | A B C D F | M (@) Q S W Z 2 3 4 5 X ‘
CODES
annually bi continu-  daily semi- inter monthly one-time quarter- semi- weekly other bi- every 3 every4 every5 every 10
monthly  ously monthly mittent only ly annually annually  years years years years
8 NETWORK SITE CODES ’ 1 2 3 4
national, district, project, co-

operator,

MISCELLANEOUS REMARKS DATA (4 types shown)

FCE*/CSg)RD ™PEIRIMIK|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘7’ | ‘*’ [

month day year
REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

5:‘57%(83)RD ™PEIRIMIK|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘7’ | ‘7’ [

month day year
REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

Groundwater Site Schedule - 7
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DISCHARGE DATA
RECORD SEQUENCE NO. (C147) |I|
TYPE OF
DATE DISCHARGE | | |7 | | | — | | | | | DISCHARGE P F DISCHARGE (gpm) | | | | | | | | |
MEASURED (C148) (C703) (C150) *
month day year pumped  flow
ACCURACY OF SOURCE OF DATA (C151)
DISCHARGE |
MEASUREMENT (C310) ’ E G F P ‘ A D G L M O R S Z
excellent good fair poor othelr driller geologist logs memory owner other reporting other
(LT 2%), (2%-5%) (5%-8%) (GT 8%) gov't reported agency
METHOD OF
DISCHARGE
S | A B C D E F M O P R T U V W X Z|
(C152) acoustic bailer current Doppler estimated flume totaling orifice pitot-tube reported trajectory venturi volumetric weir unknown other
meter meter meter meter meter meas
PRODUCTION WATER LEVEL (C153) ’ ‘ ‘ ‘ ‘ . ‘ ‘ STATIC WATER LEVEL (C154) ‘ ‘ ‘ ‘ . ‘ ‘
SOURCE OF DATA (C155) | A D G L M O R S Z |
other driller geologist logs memory owner other reporting other
gov't reported agency
METHOD OF WATER-LEVEL ’
METHOD OF WATERLE A B C DEF G H L M N OPRSTVZ
airline recorder calibrated ~ differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed acoustic reported steel electric calibrated other
airline eG”"D'E“ mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape
Lo L e L101 L] empoown [ ) ) ) |
PUMPING PERIOD (C157) . CAPACITY (C272) . (C309) .
GEOHYDROLOGIC DATA
RECORD DEPTH TO DEPTH TO
RECORD G E O H SEQUENCE NO. |I| TOP OF UNIT ’ ‘ ‘ ‘ ‘ ‘ ‘ BOTTOM OF ’ ‘ ‘ ‘ ‘ ‘ ‘
TYPE (C748) (C721) (C9o1) * UNIT (C92) °
UNIT | | | | | | | | ‘ LITHOLOGY @ CONTRIBUTING P Q S N U
IDENTIFIER (C93) (C96) UNIT (C304) n
principal  aggregate secondary  no  unknown
aquifer  of lithologic  aquifer  contrib-

units ution

LITHOLOGIC MODIFIER (C97)

’lllllllllllllllllllllllll\lllll

GEOHYDROLOGIC AQUIFER DATA

RECORD TYPE (C750) A Q F R

DATE (C95) | | |7| | |*| [ 1|
month day year

RECORD SEQUENCE NO. (C742) |I|

SEQUENCE NO. OF PARENT RECORD (C256) |I|

‘ ‘ CONTRIBUTION (C132) m

STATIC WATER LEVEL (C126) ’ ‘ ‘ ‘

SITE LOCATION SKETCH AND DIRECTIONS

Township Range

Section #

8 - Groundwater Site Schedule







GWPD 4—Measuring water levels by use
of an electric tape

VERSION: 2010.1

PURPOSE: To measure the depth to the water surface below land-surface datum using the electric tape
method.

Materials and Instruments

10.

11.

An electric tape, double-wired and graduated in feet,
tenths and hundredths of feet. Electric tapes commonly
are mounted on a hand-cranked and powered supply reel
that contains space for the batteries and some device
(“indicator”) for signaling when the circuit is closed

(fig. 1).

An older model electric tape, also known as an
“M-scope,” marked at 5-foot intervals with clamped-on
metal bands (fig. 2) has been replaced by newer, more
accurate models. Technical procedures for this device are
available from the procedures document archives.

A steel reference tape for calibration, graduated in feet,
tenths and hundredths of feet

Electric tape calibration and maintenance equipment
logbook

Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

Water-level measurement field form, or handheld com-
puter for data entry

Two wrenches with adjustable jaws or other tools for
removing well cap

Key for well access
Clean rag

Cleaning supplies for water-level tapes as described in
the National Field Manual (Wilde, 2004)

Replacement batteries

Data Accuracy and Limitations

A modern graduated electric tape commonly is accurate
to +/— 0.01 foot.

Most accurate for water levels less than 200 feet below
land surface.

The electric tape should be calibrated against an accept-
able steel tape. An acceptable steel tape is one that is
maintained in the office for use only for calibrating tapes,
and this calibration tape never is used in the field.

If the water in the well has very low specific conduc-
tance, an electric tape may not give an accurate reading.

Material on the water surface, such as oil, ice, or debris,
may interfere with obtaining consistent readings.

Corrections are necessary for measurements made from
angled well casings.

When measuring deep water levels, tape expansion and
stretch is an additional consideration (Garber and Koop-
man, 1968).

Advantages

Superior to a steel tape when water is dripping into the
well or condensing on the inside casing walls.

Superior to a steel tape in wells that are being pumped,
particularly with large-discharge pumps, where the
splashing of the water surface makes consistent results
by the wetted-tape method impossible. Also safer to use
in pumped wells because the water is sensed as soon as
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Figure 1. An electric tape or cable, double wired and marked the entire length in feet, tenths and hundredths
of feet, that can be considered accurate to 0.01 foot at depths of less than 200 feet. Electric tapes commonly
are mounted on a hand-cranked and powered supply real that contains space for the batteries and some
device (“indicator”) for signaling when the circuit is closed. Brand names are for illustration purposes only and
do not imply endorsement by the U.S. Geological Survey. (Photographs used with permission of vendors.)

/
/ Vi '/7/77/7//

T 111/1111//#11!11/111/////11

Figure 2. Older model electric tape, also known as “M-scope”
/ marked at 5-foot intervals with clamped-on metal bands, has been

replaced by newer, more accurate models. Technical procedures
for this device are available from the procedures document
archives.
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» Check the distance from the probe’s sensor to the near-
est foot marker on the tape to ensure that this distance
puts the sensor at the zero-foot point for the tape. If it
does not, a correction must be applied to all depth-to-
water measurements.

the probe reaches the water surface and there is less dan-
ger of lowering the tape into the pump impellers.

3. Superior to a steel tape when a series of measurements
are needed in quick succession, such as in aquifer tests,
because the electric tape does not have to be removed
from the well for each reading. » Compare length marks on the electric tape with those

on the steel reference tape while the tapes are laid out
straight on level ground, or compare the electric tape

with a known distance between fixed points on level

Disadvantages ground.

» Compare water-level measurements made with the
electric tape with those made with a calibrated steel
tape in several wells that span the range of depths to
water that is anticipated. Measurements should agree
to within +/— 0.02 foot. If measurements are not repeat-
able to this standard, then a correction factor based on
a regression analysis should be developed and applied
to measurements made with the electric tape.

1. Harder to keep calibrated than a steel tape.
2. Electric connections require maintenance.
3. Requires battery power.

4. Cable jacket is subject to wear and tear. Continuity of the
electrical circuit must be maintained.

2. Using a repaired/spliced tape: If the tape has been
repaired by cutting off a section of tape that was defec-
tive and splicing the sensor to the remaining section of
the tape, then the depth to water reading at the MP will
not be correct. To obtain the correct depth to water, apply

Assumptions

1. An established measuring point (MP) exists and the

distance from the MP to the land-surface datum (LSD)
is known. See GWPD 3 for the technical procedures on
establishing a permanent MP.

The MP is clearly marked and described so that a person
who has not measured the well will be able to recognize
it.

The well is free of obstructions that could affect the
plumbness of the steel tape and cause errors in the mea-
surement.

The same field method is used for measuring depth
below the MP, or depth relative to vertical datum, but
with a different datum correction.

The tape is calibrated against a steel reference tape.

Field measurements will be recorded on paper forms.
When using a handheld computer to record field mea-
surements, the measurement procedure is the same, but
the instructions below refer to a specific paper field form.

the following steps, which is similar to the procedure for
using a steel tape and chalk. Using the water-level mea-
surement field form (fig. 3) to record these modifications:

* Ensure that the splice is completely insulated from any
moisture and that the electrical connection is complete.

* Measure the distance from the sensing point on the
probe to the nearest foot marker above the spliced
section of tape. Subtract that distance from the near-
est foot marker above the spliced section of tape.
That value then becomes the “tape correction.” For
example, if the nearest foot marker above the splice is
20 feet, and the distance from that foot marker to the
probe sensor is 0.85 foot, then the tape correction will
be 19.15 feet. Write down the tape correction on the
water-level measurement field form (fig. 3). Periodi-
cally recheck this value by measuring with the steel
reference tape.

Maintain the tape in good working condition by periodi-
cally checking the tape for breaks, kinks, and possible
stretch.

Carry extra batteries, and check battery strength regu-

Tape Calibration And Maintenance ' larly,

Before using an electric tape in the field, calibrate it 5. The electric tape should be recalibrated annually or
against a steel reference tape. A reference tape is one that is more frequently if it is used often or if the tape has been

maintained in the office only to calibrate other tapes. subjected to abnormal stress that may have caused it to

1. Calibration of electric tape: stretch.
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=2 USGS WATER-LEVEL MEASUREMENT FIELD FORM ~2USGS

science for a changing worid C alibrated Electric Ta pe Measurement science for a changing world

SITE INFORMATION

SITE ID (C1)

Equipment ID Date of Field Visit

Station name (C12)

WATER-LEVEL DATA
1 2 3 4 5

Time

Hold

Tape correction

WL below MP

MP correction

WL below LSD

Measured by COMMENTS*

*Comments should include quality concerns and changes in: M.P., ownership, access, locks, dogs, measuring problems, et al.

MEASURING POINT DATA (for MP Changes)

BEGINNING ENDING M.P. HEIGHT (C323)
M.P. REMARKS (C324) DATE DATE NOTE: (-) for MP
(C321) (C322) below land surface

L]

LI P L]
L H

YEEEEREECHECEERNEENI NN

H WATER LEVEL TYPE
Final Measurement for GWSI CODE (C243)
below below sea
land meas. level
DATE WATER LEVEL MEASURED TIME STATUSMETHOD TYPE ~ WATER LEVEL surace  pt
(C235) (C709) (C238) (C239) (C243) (C237)
D D D (]
month day year
(GWPD1) (GWPD4)
METHOD OF WATER-LEVEL
MEASUREMENT(C239) A B C E G H L M N R S T \ z ‘
airline, analog, calibrated estimated, pressure  calibrated geophysi- manometer, non-rec. reported, steel electric calibrated other
airline, gage, press.gage, callogs, gage, tape, tape, elec. tape
SITE STATUS
FOR WATER D E F G H I J M N O P R S T v W X Z  BLANK ‘
LEVEL (C238) dry, recently  flowing, nearby nearby injector |nJector plugged, measure- obstruc- pumping, recently nearby nearby foreign well surface other static
flowing, flowing recently site, St ment tion, pumped, pumping, recently sub- des- water
flowing, monnor discon., pumped, stance, troyed, effects,

Figure 3. Water-level measurement field form for calibrated electric tape measurements. This form, or an equivalent custom-designed
form, should be used to record field measurements.



GWPD 4—Measuring water levels by use of an electric tape 37

Instructions

1. Check the circuitry of the electric tape before lower-
ing the probe into the well by dipping the probe into tap
water and observing whether the indicator needle, light,
and (or) beeper (collectively termed the “indicator” in
this document) are functioning properly to indicate a
closed circuit. If the tape has multiple indicators (sound
and light, for instance), confirm that they are operat-
ing simultaneously. If they are not, determine the most
accurate indicator.

2. Make all readings using the same deflection point on
the indicator scale, light intensity, or sound so that water
levels will be consistent among measurements.

3. Lower the electrode probe slowly into the well until the
indicator shows that the circuit is closed and contact with
the water surface is made (fig. 4). Place the nail of the
index finger on the insulated wire at the MP and read the
depth to water.

4. Record the date and time of the measurement. Record
the depth to water measurement in the row “Hold”
(fig. 3). If the tape has been repaired and spliced or has
a calibration correction (see the section above on using
a repaired/spliced tape), subtract the “Tape Correction”
value from the “Hold” value, and record this difference
in the row “WL below MP” (fig. 3).

Measuring
point (MP) ]
7y A MP hold
Land-surface < =
datum (LSD) &% v N
Al
L Well
casing

13.71 (Depth to water from MP)

12.86 (Depth to water collected for LSD)

.L]__V_____

Water level

)

Y
/
\

Figure 4. Water-level measurement using a
graduated electric tape.

5. Record the MP correction length on the “MP correction”
row of the field form (fig. 3). Subtract the MP correction
length from the true “WL below MP” value to get the
depth to water below or above LSD. The MP correction
is positive if the MP is above land surface and is negative
if the MP is below land surface (GWPD 3). Record the
water level in the “WL below LSD” column of the water-
level measurement field form (fig. 3). If the water level is
above LSD, record the depth to water in feet above land
surface as a negative number.

6. Pull the tape up and make a check measurement by
repeating steps 3—5. Record the check measurement in
column 2 of the field form. If the check measurement
does not agree with the original measurement within
0.02 foot, continue to make measurements until the rea-
son for lack of agreement is determined or the results are
shown to be reliable. If more than two measurements are
made, use best judgment to select the measurement most
representative of field conditions. Complete the “Final
Measurement for GWSI” portion of the field form.

7. After completing the water-level measurement, disinfect
and rinse that part of the tape that was submerged below
the water surface as described in the National Field
Manual (Wilde, 2004). This will reduce the possibility
of contamination of other wells from the tape. Rinse the
tape thoroughly with deionized or tap water to prevent
tape damage. Dry the tape and rewind onto the tape reel.

Data Recording

All calibration and maintenance data associated with the
electric tape being used are recorded in the calibration and
maintenance equipment logbook. All data are recorded in the
water-level measurement field form (fig. 3) to the appropriate
accuracy for the depth being measured.
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VERSION: 2010.1

PURPOSE: To specify a procedure for documenting the location of a well at a groundwater site.

Materials and Instruments Assumptions

Global Positioning System (GPS) receiver, if available
GPS calibration and maintenance equipment logbook
Best available paper maps:

* A state highway map

» Town or county plat map

* An aerial photograph or satellite image

» U.S. Geological Survey (USGS) 7.5-minute topo-
graphic quadrangle map

» USGS 7.5-minute latitude-longitude scale
» USGS 1:24,000 scale, graduated in miles and feet
Orienteering (transparent base) compass

Groundwater Site Inventory (GWSI) System Ground-
water Site Schedule, Form 9-1904-A

Field notebook

Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

Camera

Data Accuracy and Limitations

GPS instrument accuracy varies. Handheld, Wide Area
Augmentation System (WAAS)-enabled GPS instru-
ments typically are accurate within a few meters horizon-
tally. Instrument manuals and field tests should be used
to confirm instrument accuracy.

USGS 7.5-minute latitude-longitude scale should be
accurate to 0.5 second or about 50 feet.

The person locating the well has been trained to use a
GPS instrument to determine the latitude and longitude
of a point on the ground.

The person locating the well has been trained to use a
latitude-longitude scale to determine the latitude and
longitude of a point on a USGS 7.5-minute topographic
quadrangle map.

Instructions

Each groundwater site should have a station log contain-
ing detailed narrative descriptions of the site, permanent
landmarks, the best route to the site, and job hazards in
the vicinity of the site.

Make two sketch maps of the site, one showing the
general location of the site, and the other showing the
details of the site. Orient the sketch maps relative to
north using a compass. All distances should be shown
in feet from permanent landmarks, such as buildings,
bridges, culverts, telephone poles, road centerlines, and
road intersections (fig. 1).

a. General location map:

(1) Ifa GPS instrument is available, determine the
latitude and longitude of the well site.

(2) Plot the general location of the well on a suit-
able paper map. If a GPS instrument is not
available, the location should be plotted on a
USGS 7.5-minute topographic quadrangle map.

(3) Ifa GPS instrument is not available, determine
the latitude and longitude of the well site from
a USGS 7.5-minute topographic quadrangle
map using a USGS 7.5-minute latitude-longi-
tude scale.
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Atlantic

Atlantic

center Ocean
line

Block Island,
Rhode Island

Figure 1. Examples of (A) general sketch map and

(B) detailed sketch map.

b. Detailed site map:

(1) Prepare a detailed sketch map (fig. 1) showing
the location of the well site in the field note-
book and on the last page of the Groundwater
Site Schedule, Form 9-1904-A (fig. 2). The
sketch map should contain enough detail so that
the site could be found by a person who has
never been to the site before.

(2) Take at least two photographs of the well loca-
tion from different views and indicate on each
photograph the direction of view. File location
photographs with the GWSI form.

Data Recording

All calibration and maintenance data associated with
the GPS instrument use are recorded in the calibration and
maintenance equipment logbook. Data are recorded in a field
notebook and on the GWSI Groundwater Site Schedule (Form
9-1904-A).
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FORM NO. 9-1904-A

Revised Sept 2009, NWIS 4.9 File Code
Coded by U.S DEPT. OF THE INTERIOR  Date
Checked by GEOLOGICAL SURVEY

Entered by

GROUNDWATER SITE SCHEDULE
General Site Data

cobt (o4 (UISIGIS e ] ST i

STATION NAME (C12/900)

{llllllllllllllllllllllllllllllllllllllllllllllllll

o
(nggzz) ’ L= 1 1 ‘ DISTRICT (C6) m COUNTRY (C41) m STATE (C7)
Primary Secondary m

COUNTY or TOWN (C8) County code

a

LATITUDE LONGITUDE LAT/LONG
Larmoe [T ] T esemee [ L) e, [AT A5 [S[RIF [T [M[U]
(011) Hndrth tenth half sec. 3 5 10 min. Un-
LAT/LON ALTITUDE
amone  [CI DIGIL [MINTR[S[U] KMoNS [NAD27 NAD83| AI7 L ]
fand DGPS  GPS LORAN map inter reported survey, own North American North American
digital map Datum of 1927 Datum of 1983

Aogiider [ | AT [AlDIG|1 | J ILIMINIR] U] 8" [ NGVD29 NAVDSS |

(C18) (C17) alimeter DGPS GPS IfSAR LIDAR Level map  DEM ,i8, \hn (C22) National Geodetic North American
Vertical Datum of 1929 Vertical Datum of 1988

wanonere | || | s T

N I
g g N section township range merid
TOPO-
S |[A- B C D E F G H K L M O P S T U V W|
SETTING - : - . y
(C19) alluvial playa stream — depres-  dunes flat ﬂooq- hill- sink- lake or mangrove  off- pedi- hill- ter- undu- valley  upland
fan channel sion plain top hole swamp swamp shore ment side race lating flat draw
DAYLIGHT
SAVINGS TIME
ONTGODE | | | | | | | | | | | 11 1 | | |essneose [ | ] speaserwe [T ] raeee [
(C20) (C801) ZONE (C813) YORN
MAP NAME MAP
(014)’11111111111llllllll‘SCALE(Cﬁ)111111‘
2 NATIONAL
AGENCY | A D | L M O R WATER-USEE
(C803) - - — - — -
active discon- inactive active active inventory remediated (C39)
no/na  tinued site  written  oral site
DATA TYPE (C804)
Place an 'A’ (active), an
'I' (inactive), or an 'O" | \ | | | | | | | | | | | |
(inventory) in the WL wL  Qw aw PR PR EV EV  wind tide  tide  sed. sed.  peak  low state
appropriate box cont int cont int cont int cont int vel. cont int con ps flow flow water
use
INSTRUMENTS (C805)
(Place a"Y'in the
appropriate box): digital graphic  tele- tele- tele-  AHDAS crest- tide deflec- bubble stilling CRtype weigh- tipping acoustic electro- pressure
rec- rec- metry metry metry stage gage tion gage well recorder ing bucket velocity magnetic transducer
order  order land radio  satellite gage meter rain rain meter flowmeter
line gage gage
DATE RECORD READY
INVENTORIED ’ ‘ ‘7 ’ ‘ ‘ — i ‘ ‘ ‘ FOR WEB (C32) Y C P L
e morth—day ey ey T
REMARKS (C806)
N e e e ) e
FOOTNOTES
1SITETYPE
(C802)
GL Glacier oC Ocean GW Well SB Subsurface
WE Wetland oCc-COo Coastal GW -CR Collector or Ranney type well SB-CV Cave
AT Atmosphere LK Lake, Reservoir, GW -EX Extensometer well SB-GWD Groundwater drain
ES Estuary Impoundment GW -HZ Hyporheic -zone well SB-TSM Tunnel, shaft, or mine
LA Land SP Spring GW -IW Interconnected wells SB-UZ Unsaturated zone
LA-EX Excavation ST Stream GW -TH Test hole not completed as a well
LA-OU Outcrop ST-CA Canal GW -MW Multiple wells
LA-SNK  Sinkhole ST-DCH Ditch
LA-SH Soil hole ST-TS Tidal strea m
LA-SR Shore FA-WIW Waste-Injection well
C22 Other (see manual for codes)
2
’WS DQ CO,‘ IN, ‘lR Ml ‘YLV ‘ PH ‘ ST ‘ RM ‘ TE ‘ AQ‘ C36 Other (see manual for codes)
sv:/;t;ry domestic cor;r;er- industrial irrigation mining  livestock s‘%«g vv(/:f; rer::s:\a- tgzrcr:wﬂcg ﬂx]&:-e ng is mandatory fOr a” Sites having data in SWUDS

electric treatment power

Figure 2. Groundwater Site Schedule, Form 9-1904-A.
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GENERAL SITE DATA

DATARELIABILITY (c3) | © L M U DATE OF FIRST CONSTRUCTION (C21) ’ | ‘7’ | ‘*i [ [ | ‘
month day year
field poor  minimal un-
checked location data  checked
USE OF SECOND- TERTIARY
stk [A_ C D E G H M O P R S T U V W X Z]avuse| |useor | |
(C23) anode standby drain geo- seismic heat mine obser- oil or recharge repres- test unused with- with- waste des- OF SITE SITE
emer. thermal reservoir vation gas surize drawal/  drawal troyed (C301) (see (C302) (see
supply return use of site) use of site)
USE OF SECOND- TERTIARY
Wik ([ABCDEF H I JKMNPQRSTUYZ]| K[ ]|ie]]
(C24) a\r bottlmg comm- de- power fire domes- irri- indus- mining medi- indus- public aqua- recrea- stock insti- unused desalin- other OF WATER WATER
ercial water tic gation trial cinal trial  supply culture tions tutional i (C25) (see use (C26)
(cooling) of water) (see use of water)
-;"—‘(Y)é,JIIEFER U N C M X ‘ PRIMARY NATIONAL
(C713) AQUIFER (C714) ‘ ‘ ‘ ‘ ‘ ‘ ‘ AQUIFER (C715) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
unconfined unconfined confined  confined mixed
single multiple single multiple
HOLE WELL SOURCE
oera [ [ Joeem [ Ly ] geem[A D G L M O R S Z]
(C27) (C28) DATA (C29) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
WATER-LEVEL DATA
DATE WATER-LEVEL MEASURED (C235) WATER-LEVEL TYPE
‘ | ‘*‘ | ‘*‘ [ ‘ TIME (C709) m CODE (C243)
month day year land meas. vertical
surface pt. datum
WATER LEVEL ’ ‘ MP SEQUENCE NO. (C248)
(C237/241/242) [ | (Mandatory if WL type=M)
WATER-LEVEL
oarm czes) | NGVD29  NAVD8S R
landatory | e=. i i North Al i
( y yp )Veugla?lgaaltﬁﬁogfe:ISQS Veroh American 68 Other (See manual for codes)
SITE STATUS
FOR WATER ’A B C D EF G H | J M N ®) P R S T v W X Z
LEVEL (C238) atmos. tide ice dry recently flowing nearby nearby injector |njector plugged measure- obstruc- pumping recently nearby nearby foreign well  affected by other
pressure stage owing flowing recently site ment tion pumped pumping recently sub- des- surface
flowing monltor discontinued pumped stance troyed water
METHOD OF WATER-LEVEL ’
O ATER A B ¢c D E F GH L M N OUZPI R S T V Z
airline  analog Callbrated differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed AaCOUSHC reported steel electric calibrated other
%ntlg\ mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape
P
WATER-LEVEL SOURCE OF WATER-LEVEL
ACCoRAGY G2rey |0 1 2 9 | souRceor A D G L M O R s Z
foot tenth hun-  notto other driller's geol- geophysi-  memory owner other reporting other
redth nefarelst gov't log ogist cal logs reported agency
00
PERSON MAKING MEASURING AGENCY (C247
(WATER LEVEL PARTY) (20 char)
REMARKS (C267) RECORD READY FOR
(256 char) WEB (C858) ’ Y C P L
ready to condi- proprie- local use
display tional tary only
CONSTRUCTION DATA
R S N S N
RECORD TYPE (C754) RECORD SEQUENCE NO. (C723) CONSTRUCTION (C60)
month day year
NAME OF CONTRACTOR ’ Ll L L L L l SOURCE OF DATA ’A D G L M O R S Z
(C63) (C64) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
METHOD OF A B C D H J P R S T \Y, w Z
CONSTRUCTION (C65) air-rotary  bored or cable dug hydraullc jetted air per- reverse sonic trenching driven drive wash  other
augered tool rotary cussion rotary
TYPE OF
meeor [C F G H O P S T W X Z ssa | B C G N Z
porous  gravel gravel horiz. open perfor screen sand walled open other ( ) bentonite  clay cement  none other
concrete w/perf. screen gallery end slotted point hole grout
BOTTOM OF SEAL (C68) @ METHOD OF DEVELOPMENT (C69) ’ A B C J N P S A
air-lift bailed compres- jetted none pumped surged other
pump sed air
[c b E F H M Z
HOURS OF DEVELOPMENT (C70) SPECIAL TREATMENT (C71) _
chem- dryice explo- defloc- hydro-  mech- other
icals sives  culent ‘frac- anical
2 - Groundwater Site Schedule “ring
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CONSTRUCTION HOLE DATA (3 sets shown)

recoro Tvpe (c7s6) | H|OJL |E RECORD SEQUENCE NO. (C724) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| smemen, (0000
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
| smeme, (.07
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
| | DEPTH TO BOTTOM OF DIAMETER OF m m
| INTERVAL (C75) .

INTERVAL (C74) ’ ‘ ‘ ‘ ‘

DEPTH TO TOP OF |
INTERVAL (C73) I

| i DEPTH TO BOTTOM OF ’
INTERVAL (C74) I I

DEPTH TO TOP OF L]
INTERVAL (C73)

| i DEPTH TO BOTTOM OF
INTERVAL (C74) I I

DEPTH TO TOP OF |
INTERVAL (C73) I |

CONSTRUCTION CASING DATA (4 sets shown)

RECORD TYPE (C758) C S N G RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
0 ey .00
CASING (C79) .

DEPTH TO TOP OF |
CASING (C77) | | | |

| | DEPTH TO BOTTOM OF ’
CASING (C78) \

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m m

RECORD SEQUENCE NO. (C725) m SEQUENCE NO. OF PARENT RECORD (C59) m
| swes (0.0
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) I

| | DEPTH TO BOTTOM OF ’
CASING (C78) I

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m E

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

DEPTH TO TOP OF
CASING (C77) | | | |

DEPTH TO TOP OF
CASING (C77) | | | |

FOOTNOTE:
4 CASING MATERIAL
PRI ABC DE FGH 1 JKLMNPQR STUVWXY Z 46
abs  brick concrete copper PTFE Fiber- galv. Fiber- wrought Fiber- PVC glass other PVC PVC or FEP rock or steel file coated stain- wood steel —steel other stain- stain-
glass iron glass iron glass thread- metal glued plastic stone steel less carbon g_alva- mat. less less
plastic epoxy ed steel nized 304 316

Groundwater Site Schedule - 3
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CONSTRUCTION OPENINGS DATA (3 sets shown)

RECORD TYPE (C760) RECORD SEQUENCE NO. (C726) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|

DEPTH TO TOP OF | |
INTERVAL (C83)

| DEPTH TO BOTTOM OF ’
| INTERVAL (C84) ‘ ‘ ‘ ‘

1 wemwe, (0.0
INTERVAL (C87) .

5 D 6 TYPE OF OPENING LENGTH OF OPENING m m WIDTH OF OPENING m m

MATERIAL TYPE (C86) (c8s) (C89) . (C88) .

RECORD SEQUENCE NO. (C726) IIl

DEPTH TO TOP OF |
INTERVAL (C83) O |

| | DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

T wmemer, 1.0
INTERVAL (C87) o

: [ epgsororamel]  iggrmeororeme [ ][] pgprororewme[ 1 ].[1 1]

MATERIAL TYPE (C86) (c85) (C89) . (C88) ®

recorn seauence no. 7z RN

DEPTH TO TOP OF ‘
INTERVAL (C83) |

| i DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

| memre, (.00
‘ INTERVAL (C87) °
5 6 TYPE OF OPENING
LENGTH OF OPENING WIDTH OF OPENING
MATERIAL TYPE (CSG)D (C85) (C89) . (C88) .

FOOTNOTES:

5 TYPE OF MATERIAL CODES FOR

OPEN SECTIONS
[ABCDEFGHIJKLMNPQURSTVWXYZ46

ABS brass concrete ceramic PTFE fiber- galv. fiber- wrought fiber- PVC glass other PVC PVC FEP stain- steel tile brick mem- steel steel other stain- stain-
or glass iron glass iron glass thread- metal glued less brane carbon galva- less less
bronze plastic epoxy ed steel nized 304 316
6 TYPE OF OPENINGS CODES
. F L ™M P R s T W X 7
fractured louvered or mesh perforated, wire- screen sand walled or open other
rock shutter-type screen porous or wound (unk.) point shored hole
slotted screen screen
CONSTRUCTION MEASURING POINT DATA
RECORD RECORD BEGINNING ’ ‘ ENDING i ‘
TYPE SEQUENCE DATE — — DATE — —
e MPINT] geeessss ] e, Lo -l -l ] e Lo -l -l
month day year
ALTITUDE OF ALTITUDE ALTITUDE
m m MEASURING ’ ‘ METHOD |:| ACCURACY m
M.P. HEIGHT (C323) . POINT (C325) I T (C326) (C327)
ALTITUDE ’ l
DATUM M.P. REMARKS (C324
paoM | e T O O A B
’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘
RECORD READY FOR
EEE I = v Yy ¢ P L
ready to condi- proprie- local use
display tional tary only

4 - Groundwater Site Schedule
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CONSTRUCTION LIFT DATA

RECORD TYPE RECORD SEQUENCE o ‘ ‘
RECO! L) | |F)T] Recoros [ | |] nproruer [A. B € J P R S T U X Z

(C43)
air bucket centri- jet piston rotary submer- turbine un- no lift  other
fugal sible known
RECC | | inTAK D E G H L N -
RECORDED — — INTAKE TYPE OF
(C38) ’ | ‘ ’ | ‘ L 1] DEPTH (c44)@ POWER(C45)’ S ‘
month day year diesel electric glaso— hand LPgas natural solar windmill other
ine
HORSE-
POWER
RATING ‘ MANUFACTURER’ } SERIAL NO. ‘
(Ca6) [ I I (Cas) I I I A (Ca9) Y I O B
’ POWER COMPANY ACCOUNT ’ ‘
Powercompanycsoy | | | | [ | [ | | | | | [ I O

NUMBER (C51)

POWER METER

NUMBER(CSZ)’ Ll L1 ‘ PUMP RATING (C53)

(million gallons/units of fuel)’ ‘

| ] ] } ADDITIONAL LIFT m
(C255)

PERSON OR COMPANY RATED PUMP CAPACITY @ STANDBY POWER (C56

MAINTAINING PUMP (C54) N Y I A ‘ (gpm) (C268) (see TYPE OF POVV(ER))

|

HORSEPOWER OF STANDBY POWER SOURCE (C57) | 1]

MISCELLANEOUS OWNER DATA

RECORD TYPE (c768) | O W|N R RECORD SEQUENCE NO. (C718) |I| DATE OF OWNERSHIP (C159) m - m - m

WU OWNER
CP GV IN M_OT TG WS | (-0 -0 ]
N e - N END DATE OF OWNERSHIP (C374)
Corporation Govern- Individual  Military ~ Other Tribal Water

TYPE
ment Supplier

(C350)

OWNER'S
et ‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘

EXAMPLES: JONES, RALPH A.
JONES CONSTRUCTION COMPANY

PHONE S ACCESS TO 0 1 2 3 4
ProNE | | | | | L L L L L L1 Snners A
(C351) Public Coop- USGS District Proprietary

(C352) Access erator Only  Only
OWNER'S ADDRESS

(LINE 1)
’lllllllllllllllllllllllllllllllllllll\lll‘

(C353)
OWNER'S ADDRESS

(LINE 2)
@59 | | ) L Ll L Ll L Ll L Ll L L L Ll Ll Ll Ll
OWNER'S CITY

NAME

©59 | | |l L]
stareesse || | SSSERSEZP [ ) ) )

OWNER'S COUNTRY
NAME

‘C358"\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ACCESS TO OWNER'S
PHONE/ADDRESS 0 1 2 B 4 ‘

(C359) Public Coop- USGS District Proprietary
Access erator Only Only

MISCELLANEOUS VISIT DATA

Vi 11S|T

RECORD TYPE (C774) RECORD SEQUENCE NO. (C737) |I| DATE OF VISIT (C187) ‘ | ‘7 ‘ | ‘ - ‘ | | |
month day year

NAMEOFPERSON(G188)’lllllllllllllllllllll‘

Groundwater Site Schedule - 5
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MISCELLANEOUS OTHER ID DATA (2 sets shown)

RECORD TYPE (C770)

RECORD SEQUENCE
NO. (C736)

RECORD SEQUENCE
NO. (C736)

L]

OTHERID<C190>|IIIIIIIIIIIIII'

ASSIGNER(C191>’1lllllllllllll‘

L]

OTHERID<C190>|IIIIIIIIIIIIIIi

ASSIGNER(C191)"“““““““

MISCELLANEOUS OTHER DATA

RECORD TYPE (C772)

RECORD SEQUENCE NO. (C312) |I|

OTHER DATA
TYPE (C181)

OTHER DATA LOCATION (C182) ’

‘ DATA FORMAT (C261) ’ - - -
Cooperator's  District Reporting other files, machine published, other
Office, Office Agency readable,

MISCELLANEOUS LOGS DATA (3 sets shown)

RECORD TYPE (C778)

RECORD SEQUENCE NO. (C739)

BEGINNING ENDING SOURCE OF

DEPTH DEPTH ’ ‘ DATA ’

(C200) ’ I l ‘ (C201) L. D) A DGLMOIR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z ‘ LOCATION (C226)

files machine published other

RECORD TYPE (C778)

readable

RECORD SEQUENCE NO. (C739)

BEGINNING ENDING SOURCE OF

DEPTH DEPTH ’ ‘ DATA ’

(C200) ’ I I ‘ (C201) A O O I (C202) ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z ‘ LOCATION (C226)

files machine published other

RECORD TYPE (C778)

readable

RECORD SEQUENCE NO. (C739)

BEGINNING SEE!I!\'I_'G SOURCE OF
(C200) L 1| = I N AT - [ADGLMOR 8 Z

DATA FORMAT (C225)

| F

M P z |

files

machine
readable

published other

reporting other

other driller geol- logs memory owner other
i ogist reported  agency

gov't

OTHER DATA
LOCATION (C226)

ACOUSTIC LOG:

AS Sonic

AV Acoustic velocity
AW Acoustic waveform
AT Acoustic televiewer

CALIPER LOG:

CP Caliper

CS Caliper, single arm
CT Caliper, three arm

CM Caliper, multi arm

CA Caliper, acoustic

DRILLING LOG:
DT Dirilling time
DR Drillers

DG Geologists
DC Core

ELECTRIC LOG:

EE Electric

ER Single-point resistance
EP Spontaneous potential
EL Long-normal resistivity
ES Short-normal resistivity
EF Focused resistivity

ET Lateral resistivity

EN Microresistivity

EC Microresistivity, forused
EO Microresistivity, lateral
ED Dipmeter

6 - Groundwater Site Schedule

ELECTROMAGNETIC LOG:

MM Magnetic log

MS Magnetic susceptibiity log

MI Electromagnetic induction log

MD Electromagnetic dual induction log
MR Radar reflection image log

MV Radar direct-wave velocity log

MA Radar direct-wave amplitude log

FLUID LOG:

FC Fluid conductivity
FR Fluid resistivity
FT Fluid temperature

FF Fluid differential temperature

FV Fluid velocity
FS Spinner flowmeter
FH Heat-pulse flowmeter

FE Electromagnetic flowmeter

FD Doppler flowmeter
FA Radioactive tracer
FY Dye tracer

FB Brine tracer

NUCLEAR LOG:

NG Gamma

NS Spectral gamma

NA Gamma-gamma

NN Neutron

NT Neutron activitation

NM Neuclear magnetic
resonance

OPTICAL LOG:

OV Video

OF Fisheye video
OS Sidewall video
OT Optical televiewer

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation

OTHER LOG:

OR Other
COMBINATION LOG:

ZF Gamma, fluid
resistivity, temperature
ZlI Gamma, electromagnetic
induction
ZR Long/short normal
resistivity
ZT Fluid resistivity,
temperature
ZM Electromagnetic flowmeter,
fluid resistivity,
temperature
ZN Long/short normal
resistivity, spontaneous
potential
ZP Single-point resistance,
spontaneous potential
ZE Gamma, long/short
normal resistivity,
spontaneous potential,
single-point resistance,
fluid resitivity,
temperature
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MISCELLANEOUS NETWORK DATA (3 types shown)

TYPE OF
RECORD SEQUENCE
RECO) NE|TW R&C&50 NETW

BEGINNING ENDING
YEAR (C115) YEAR (C116)

water
quality
TYPE OF
maves | A B C D E F G H I J K L M N P Z|
physical common trace pesti- nutri- sanitary codes codes codes codes codes codes all or codes codes other
proper- ions elements cides ents analysis D&B B&E B&C B&F D&E C,D&E most B&C& B,C&A
ties radio-

active

8pRIMARY 8SECONDARY
st (L1 s, [ seme, (0000 B0 BRSO
AGENCY (C117) COLLECTION (C118) AGENCY (C307) SITE (C257) SITE (C708)
TYPE OF
RECORD SEQUENCE m NETWORK BEGINNING m ENDING @
NO. (C730) (C706) YEAR (C115) YEAR (C116)

RECORD TYPE
(C780)

water
level
- 8 PRIMARY s
SOURCE @ FREQUENCY OF NETWORK SECONDARY
AGENCY (C117) COLLECTION (C118) SITE (C257) NETWORK SITE (C708)
TYPE OF

RECORD TYPE N E T W RECORD SEQUENCE NETWORK BEGINNING ENDING
(C780) NO. (C730) (C706) YEAR (C115) YEAR (C116)

pumpage

or with-

drawals

8 8
METHOD OF PRIMARY SECONDARY
counee o [ 11 1) EmEEe.[] SISO £ U 7 ) NS [ ERET
AGENCY (C117) COLLECTION (C118) (C133) SITE (C257) SITE (C708)
calcu- esti- meter- un- other

lated mated ed known

FOOTNOTES:
7rrequencyoFcoltecton A B C D F I M O Q S W Z 2 3 4 5 X |
CODES
annually bi continu-  daily semi- inter monthly one-time quarter- semi- weekly other bi- every 3 every4 every5 every 10
monthly  ously monthly mittent only ly annually annually  years years years years
8NETWORKSITE CODES ’ 1 2 3 4
national, district, project, co-

operator,

MISCELLANEOUS REMARKS DATA (4 types shown)

FCE*/CSg)RD ™PEIRIMIK|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘7’ | ‘*’ [

month day year
REMARKS (C185)
Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.
RECORD TYPE — —
(C788) RIM|K|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘ ’ | ‘ ’ [ 1 |
month day year

REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

Groundwater Site Schedule - 7
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DISCHARGE DATA

RECORD SEQUENCE NO. (C147) |I|

TYPE OF
DATE DISCHARGE | | |, | | | _ | [ || | DISCHARGE DISCHARGE (gpm) | Ll L]
MEASURED (C148) (C703) P ——— (C150)

month day year
ACCURACY OF SOURCE OF DATA (C151)
DISCHARGE | |
MEASUREMENT (C310) ’ E G F P ‘ A D G L M O R S Z
excellent good fair poor othelr driller geologist logs memory owner other reporting other
(LT 2%), (2%-5%) (5%-8%) (GT 8%) gov't reported agency

METHOD OF
S | A B C D E F M O P R T U V W X Z|

(C152)

acoustic bailer current Doppler estimated flume totaling orifice pitot-tube reported trajectory venturi volumetric weir unknown other
meter meter meter meter meter meas

PRODUCTION WATER LEVEL (C153) ’ ‘ ‘ ‘ ‘ ‘ ‘ STATIC WATER LEVEL (C154)

SOURCE OF DATA (C155) | A D G L M O R S Z |
other driller geologist logs memory owner other reporting other
gov't reported agency

MEASUREMENT (C156) -+ ’ A B C D E F G H L M N O P R ST V Z

airline recorder calibrated ~ differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed acoustic reported steel electric calibrated other
airline eG”"D'E“ mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape

Lo L e L1101y L] empoown [ ) ) ) |
PUMPING PERIOD (C157) . CAPACITY (C272) . (C309) .
GEOHYDROLOGIC DATA

RECORD DEPTH TO DEPTH TO

RECORD G E O H SEQUENCE NO. |I| TOP OF UNIT ’ ‘ ‘ ‘ ‘ ‘ ‘ BOTTOM OF ’ ‘ ‘ ‘ ‘ ‘ ‘
TYPE (C748) (C721) (C9o1) * UNIT (C92) .

UNIT | | | | | | | | ‘ LITHOLOGY m CONTRIBUTING P Q S N U
IDENTIFIER (C93) (C96) UNIT (C304) .
principal  aggregate secondary  no  unknown
aquifer  of lithologic ~ aquifer  contrib-
units ution

GEOHYDROLOGIC AQUIFER DATA

RECORD TYPE (C750) AQFR RECORD SEQUENCE NO. (C742) |I| SEQUENCE NO. OF PARENT RECORD (C256) |I|
| ‘ CONTRIBUTION (C132) m

DATE (C95) | | | - | | | - | | | | STATIC WATER LEVEL (C126) ’ ‘ ‘ ‘
month day year

SITE LOCATION SKETCH AND DIRECTIONS

Township Range

Section #

8 - Groundwater Site Schedule




GWPD 6—Recognizing and removing debris from a well

VERSION: 2010.1

PURPOSE: To recognize when a well contains debris and how to remove the debris from the well.

Materials and Instruments

10.

Steel tape graduated in feet, tenths and hundredths of
feet, or an electric tape

Blue carpenter’s chalk
Clean rag

Mirror

Flashlight

Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

Field notebook

Water-level measurement field form or handheld com-
puter for data entry

A grappling device with wire line or heavy duty treble
fishing hook and rope

Safety equipment: gloves, safety glasses, first-aid kit

Data Accuracy and Limitations

Debris that is present in a well can affect the plumbness

of the tape and cause errors in water-level measurements.

The quality of water-level data from a well is directly
related to well maintenance.

Success rate for this procedure increases with increasing
well diameter and decreasing well depth.

Assumptions

Individual has been trained to make water-level mea-
surements with a graduated steel tape (GWPD 1) or an
electric tape (GWPD 4).

State or local ordinances do not prevent retrieval of an
item in a well.

Instructions

Make a water-level measurement as described in
GWPD 1 or GWPD 4. Lack of agreement between the
original water-level measurement and subsequent water-
level check measurements could indicate that the well
contains debris. If the measuring tape goes slack as it is
being slowly lowered into the well, the weight or probe
probably has encountered debris in the well.

To check for debris on a sunny day, use a mirror to look
into the well. Hold the mirror in the hand and rotate it
back and forth until the proper angle is obtained to allow
the sun to reflect off the mirror and down the well onto
the water surface.

If the well is located in a dark enclosed area away from
the sun, or the weather is overcast, use a flashlight to
look down the well for debris.

To remove light- to medium-weight wood debris from

a well, use a simple inexpensive device such as a heavy
duty treble fishing hook attached to a rope. Lower the
hook down the well while using the mirror to see when
the hook is below the debris. To remove the debris from
the well, move the rope upward with a quick jerking
motion until the wood debris becomes snagged on the
treble hook. Slowly remove the rope and debris from the
well. If the object is below the water surface where it
cannot be seen, feel for the debris while trying to snag it.
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To remove heavy wood or debris that cannot be snagged,
use a grappling device similar to a pair of ice tongs. The
device shown in figure 1 has been designed and used to
remove debris from wells effectively and easily. This
type of device can be used to remove blocks of wood,
stones, cans, bottles, pipes, and poles from wells and
can be constructed by a machine shop from the photo-
graphs shown in figure 1. To remove debris from a well,
cock the device in the open position (fig. 1B) and lower
into the well on a suspension cable that is fastened to a
shackle. When the tripping rod strikes the debris in the
well, the rod pushes upward on the locking bar, releas-
ing it, and the spring opposite the locking bar (fig. 1B)
pulls the arms together. Figure 1C shows the grappling
device in the closed position gripping a heavy object
(15 pounds). The weight of the debris being lifted from

A. Device in open position

the well holds the arms together. The heavier the object,
the tighter the arms grip. In case the tripping rod will not
close the arms, the arms can be closed from the surface
by attaching a line at the pivot point of the locking bar.
Lower the grappling device into the well and pull on

the line connected to the locking bar when the arms are
in the desired position. The arms will close around the
debris without the aid of the tripping rod.

Data Recording

Data are recorded in a field notebook and on a water-level

measurement field form (fig. 2).

Tripping rod

/
/
—

Arm //

Bar
Locking bar

Pivot point

B. Detailed view of locking bar and releasing rod

C. Device in closed position

Shackle

~

Spring
\

Tab

AN

Locking bar

Figure 1. Grappling device for removing debris from wells (Bader, 1966).
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=2 USGS WATER-LEVEL MEASUREMENT FIELD FORM 2 USGS

science for a changing world Ste e I Tape M easureme nt science for a changing world

SITE INFORMATION

SITE ID (C1)

Equipment ID Date of Field Visit

Station name (C12)

WATER-LEVEL DATA

Time

Hold

Cut

Tape correction

WL below MP

MP correction

WL below LSD

Measured by COMMENTS”

*Comments should include quality concerns and changes in: M.P., ownership, access, locks, dogs, measuring problems, et al.

MEASURING POINT DATA (for MP Changes)

BEGINNING ENDING M.P. HEIGHT (C323)

M.P. REMARKS (C324) DATE DATE NOTE: (-) for MP
(C321) (C322) below land surface
HRSERCERRRRREERREEERN RERER

month day YVoar

HREECERCEEEE R NER RN

. WATER LEVEL TYPE
Final Measurement for GWSI CODE (C243)

below  below sea
land meas. level

DATE WATER LEVEL MEASURED TIME STATUSMETHOD TYPE  WATER LEVEL e
(C235) (C709) (C238) (C239) (C243) (C237)

L) Inipl .

month day year
(GWPD1) (GWPD4)
METHOD OF WATER-LEVEL
MERaOR et GEos) A B C E G H L M N R s T VvV Z |
airline, analog, calibrated estimated, pressure calibrated geophysi- manometer, non-rec. reported, steel electric calibrated other
airline, gage, press.gage, callogs, gage, tape, tape, elec. tape
SITE STATUS
forwmen |[D E F G H I J M N O P R S T V W X Z s
LEVEL (0238) dry, recently flowing, nearby nearby injector |n|ector plugged, measure- obstruc- pumping, recently nearby nearby foreign well surface other static
flowing, flowing recently site, St ment tion, pumped, pumping, recently sub- des- water
flowing, monnor discon., pumped, stance, troyed, effects,

Figure 2. Water-level measurement field form for steel tape measurements. This form, or an equivalent custom-designed form,
should be used to record field measurements.
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GWPD 7—Estimating discharge from a naturally

flowing well

VERSION: 2010.1

PURPOSE: To estimate the discharge from a naturally flowing well from a vertical pipe.

Materials and Instruments

1. Small hand level

2. L-shaped measuring device (carpenter’s square), gradu-
ated by inches

3. Clamp
4. Support rod for the measuring device
5. Field notebook

6. Pencil or pen, blue or black ink. Strikethrough, date,
and initial errors; no erasures

7. Ground-Water Site-Inventory (GWSI) System Ground-
water Site Schedule, Form 9-1904-A

Data Accuracy and Limitations

1. Under ordinary field conditions, with reasonable care,
measurements may be made in which the error seldom
exceeds 10 percent.

2. Not accurate for small flows of 30 gallons per minute or
less, or when the crest of the flow is less than 1.5 inches.
For small flows, connect a pipe tee to the top of the well
casing and measure the well discharge with a bucket and
stopwatch.

3. The most accurate estimated discharge will be obtained
when the pipe is truly vertical.

Advantages
1. Fast and simple means of approximating the flow from
vertical pipes.

2. No special training needed to use this method.

Disadvantages

1.  Method provides only an approximate discharge from
wells with vertical pipes.

2. Well flow must be constant so that the height of water
above the pipe does not vary appreciably.

Assumptions

1. The discharge pipe does not have a circular orifice weir.
2. The discharge pipe does not have an in-line flowmeter.

3. The pipe is vertical.

Instructions

1. Measure the height of the crest of the water flow, in
inches, above the top of the vertical pipe. This measure-
ment can be made using a small hand level, an L-shaped
measuring device, a clamp, and a support rod. Figure 1
shows how to set up the equipment to measure the height
of the crest of flow from a vertical pipe.
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Level 2. Measure the inside diameter of the discharge pipe, in
inches.

3. Estimate well discharge from the discharge curves shown
in figure 2 for vertical standard pipes. Find the number
that corresponds to the height of the crest of the water
flow on the y-axis. Move horizontally to the right along

N
1

% ‘ H ' that line to the curve that represents the inside diameter
2 ‘ H ] } — Clamp of the well. Read the discharge, in gallons per minute,
‘ H \ - - from the x-axis corresponding to that point. If the inside
| ‘ - diameter of the well for which discharge is being esti-
! | - - Markin line mated is not one of the given curves in figure 2, estimate
I . ] W'th_ top the well discharge by interpolating between the curves.
- - of pipe Read the discharge, in gallons per minute, and record
‘ . the results in the field notebook and in the discharge data
. section of the GWSI Groundwater Site Schedule (fig. 3,
{ . Form 9-1904-A).
‘ _—Support for
measuring
' Data Recording
Figure 1. Measuring the height of the Data are recorded in a field notebook. Discharge data also
crest of flow from a vertical pipe. (Driscoll, should be recorded in the discharge data section of the GWSI
1966, p. 97) Groundwater Site Schedule (fig. 3, Form 9-1904-A). This is

best described as a trajectory method and should be coded as
“T” in field C152 on Form 9-1904-A.

60 ———————
50 'S / /

ol g@ﬁ\ v/ / / / // // /
2]l / / /-

30 |

20 Diameter (D) / / / /
15 77777T

N>
N
~
RN
N
N

2 «,
&/ AR /
=10 q}s A/ /
- ”\Q& / / / / %/ //
o Q /
z ; S/ / /) VARV A4
SRRy, JARVIRVAW Sy AR A4
'S/ / AW AW 4 yayd
s/ /S S/ ARy &y d
/ / VARvAY 8V Y.S
/ P
| S
v
15 // / // / /
30 40 50 60 80 100 150 200 300 400 500 600 800 1,100 1,500 2,000 3,000

FLOW, g, IN GALLONS PER MINUTE

Figure 2. Discharge curves for measurement of flow from vertical standard pipes. The curves are based
on data from experiments of Lawrence and Braunworth (1906). (From Bureau of Reclamation. 1967, p. 199)
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File Code

Coded by U.S DEPT. OF THE INTERIOR Date
Checked by GEOLOGICAL SURVEY

Entered by

GROUNDWATER SITE SCHEDULE
General Site Data
AGENCY
poers lUISIGIS oo | L L L] et

STATION NAME (C12/900)

{lllllllllllll

1llllllllllllllllllllllllllllllllllll

SITE
18&%’ L= 1 1 | ‘ DISTRICT (C6) m COUNTRY (C41) m STATE (C7) m
Primary Secondary m
COUNTY or TOWN (C8) County code
e o . B e Do ] B s (BT TS TSTRIETT MO
e o [CI DIGIL [M[N[R[S[U] KNG, |[NAD27 NAD83| amowee[ ) ) ) | [ |

land DGPS GPS LORAN map
net

inter- reported survey  Un-
polated known

North American
Datum of 1983

North American
Datum of 1927

digital map
AUy pee [A DG [J [LIMIN|R| U] 850" | NGVD29 NAVDSS |
(C18) (C17) alimeter DGPS GPS IfSAR LIDAR Level map DEM J8., S\, (C22) National Geodetic North American
Vertical Datum of 1929 Vertical Datum of 1988
LANDNET(C”)’ | ‘ | ‘ | ‘Sl [ | ‘Tl I I ‘ N I I
N i I section township range merid
TOPO-
Zauc [A B C D E F G H K L M O P S T U V W]
(CE»I-I;I)—IN alluvial playa stream depres-  dunes flat flood- hill- sink- lake or mangrove  off- pedi- hill- ter- undu- valley  upland
fan channel sion plain top hole swamp swamp shore ment side race lating flat draw
DAYLIGHT
HYDROLOGIC SAVINGS TIME
ONTCODE | | | | | | | | | | | | | | | | |ssencoee | | | spwessenwe [T T T ] paeGew [
(C20) (C801) ZONE (C813) Y OR N
MAP NAME MAP
(C14)"“““‘“““““l‘SCALE(Cw)’ll[[[[‘
2 NATIONAL
AGENCY ‘ A D | L M O R WATER—USEE
(C803) - - — - — -
active discon- inactive active active inventory remediated (C39)
no/na  tinued site  written  oral site
DATA TYPE (C804)
Place an 'A’ (active), an ‘
'I' (inactive), or an 'O’ | | | | | | | | | | | | |
(inventory) in the WL  wL  Qw Qw PR PR EV EV  wind  ftide ftide  sed. sed.  peak  low state
appropriate box cont int cont int cont int cont int vel. cont int con ps flow flow water
use
INSTRUMENTS (C805) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
(Place a"Y'in the
appropriate box): digital graphic tele- tele- tele-  AHDAS crest- tide deflec- bubble stilling CRtype weigh- tipping acoustic electro- pressure
rec- rec- metry metry metry stage gage tion gage well recorder ing bucket velocity magnetic transducer
order  order Ile_and radio satellite gage meter rain rain meter flowmeter
ine gage gage
DATE RECORD READY
INVENTORIED ’ ‘ ‘7’ ‘ ‘7‘ ‘ ‘ ‘ FOR WEB (C32) Y C P L
(cr) mon - day T o P
REMARKS (C806)
I e ) e )
FOOTNOTES
1SITE TYPE
(C802)
GL Glacier oc Ocean GW Well SB Subsurface
WE Wetland 0Cc-Co Coastal GW -CR Collector or Ranney type well SB-CV Cave
AT Atmosphere LK Lake, Reservoir, GW -EX Extensometer well SB-GWD Groundwater drain
ES Estuary Impoundment GW -HZ Hyporheic -zone well SB-TSM Tunnel, shaft, or mine
LA Land SP Spring GW -Iw Interconnected wells SB-UZ Unsaturated zone
LA-EX Excavation ST Stream GW -TH Test hole not completed as a well
LA-OU Outcrop ST-CA Canal GW -MW Multiple wells
LA-SNK  Sinkhole ST-DCH Ditch
LA-SH Soil hole ST-TS Tidal strea m
LA-SR Shore FA-WIW Waste-Injection well
C22 Other (see manual for codes)
2
’WS‘ DO CO‘ IN ‘ lR‘ MI ‘ Lv ‘ PH ‘ ST ‘ RM ‘ TE ‘ AQ‘ C36 Other (see manual for codes)

water domestic commer- industrial irrigation mining livestock  power
supply i hydro-

waste
water
electric  treatment

remedia-  thermo-
tion

aqua-
electric  culture
power

C39 is mandatory for all sites having data in SWUDS.

Figure 3. Groundwater Site Schedule, Form 9-1904-A.
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GENERAL SITE DATA

DATA RELIABILITY (C3) C L M U DATE OF FIRST CONSTRUCTION (C21) ’ml ‘7’ | ‘*i [ | | ‘

onth day year
field poor  minimal un-

checked location data checked

USE OF SECOND- TERTIARY
se”[A_ C D E G H M O P R S8 T U V W X Z]mnavuse| |useor | |
(€23) anode standby  drain geo- seismic heat mine obser- oilor recharge repres- test unused with- with- waste des- OF SITE SITe
emer. thermal reservoir vation gas surize drawal/  drawal troyed (C301) (see (C302) (see
supply return use of site) use of site)
USE OF SECOND- TERTIARY
e |[ABCDEFHIJKMNPQRST U Y Z]| & [] SEer[ ]
(C24) air bottling comm- de- power fire domes- irri- indus- mining medi- indus- public aqua- recrea- stock insti- unused desalin- other OF WATER WATER
cond. ercial water tic gation trial cinal trial  supply culture tions tutional ation (C25) (see use (C26)
(cooling) of water) (see use of water)
¢$FL,1|IEFER U N C M X ‘ PRIMARY NATIONAL
(C713) AQUIFER (C714) l l l l l l l AQUIFER (C715) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
unconfined unconfined confined  confined mixed
single multiple single multiple
HOLE WELL SOURCE
oeew [ [y e [ UL ] greeem] b 6 L M O R S 2
(c27) ( ) DATA (C29) other driller geol- logs memory owner other reporting other
gov't ogist reported agency

WATER-LEVEL DATA

DATE WATER-LEVEL MEASURED (C235) | | | | ‘ ‘ m WATER-LEVEL TYPE
N St Y et I O OO TIME (C709) CODE (C243)
month day year

‘ MP SEQUENCE NO. (C248)
‘ (Mandatory if WL type=M)
WATER-LEVEL

DATUM (C245) NGVD29 NAVD88 I N Y Y A ‘

(Mandatory if WL type=S) ~National Geodetic North American
Vertical Datum Of 1929  Vertical Datum Of 1988

land meas. vertical
surface pt. datum

WATER LEVEL ’
(C237/241/242) |1

Other (See manual for codes)

SITE STATUS

FOR WATER ’A B C D EF G H | J M N ®) P R S T v W X Z

LEVEL (C238)

atmos. tide ice dry recently flowing nearby nearby injector injector plugged measure- obstruc- pumping recently nearby nearby foreign well  affected by other
pressure stage flowing flowing recently site site ment ion pumped pumping recently sub- des- surface
flowing monitor discontinued pumped stance troyed water
METHOD OF WATER-LEVEL ’
MEASUREMENT(C239) A B C D E F G H L M N O P R S T V Z
airline  analog calibrated differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed aCO‘IJS“C reported steel electric calibrated other
airline  ential  mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape
PS
WATER-LEVEL SOURCE OF WATER-LEVEL
AeCoRAeY &2y [0 2 8 ]  sourceor A D G L M O R S z
foot tenth hun-  notto other driller's geol- geophysi- memory owner other reporting other
dredth nefaretsl gov't log ogist cal logs reported agency
foof

PERSON MAKING MEASURING AGENCY (C247
(WATER LEVEL PARTY) (20 char)

REMARKS (C267)

RECORD READY FOR
(256 char) WEB (C858) ’ Y C P L
ready to condi- proprie- local use
display tional tary only
CONSTRUCTION DATA
R S i S A
RECORD TYPE (C754) RECORD SEQUENCE NO. (C723) CONSTRUCTION (C60) ™ 3
mon ay year
NAME OF CONTRACTOR ’ L L L L L1 l SOURCE OF DATA ’A D G L M O R S Z ‘
(C83) (C64) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
METHOD OF ] A B C D H J P R S T Vv w  Z
CONSTRUCTION (CGS) air-rotary  bored or cable dug hydraulic jetted air per- reverse sonic trenching driven drive wash  other
augered tool rotary cussion rotary
TYPE OF
meor 0 [C F G H O P s T W X Z| s | B C G N _Z|
porous gravel gravel horiz. open perfor screen sand walled open other ( ) bentonite  clay cement  none other
concrete w/perf. screen gallery end slotted point grout
BOTTOM OF SEAL (C68) m METHOD OF DEVELOPMENT (C69) ’ A B C J N P S Z
air-lift bailed compres- jetted none pumped surged other
pump sed air
[c b E F H M Z
HOURS OF DEVELOPMENT (C70) SPECIAL TREATMENT (C71)
chem- dryice explo- defloc- hydro-  mech-— other
icals sives  culent  frac-  anical

2 - Groundwater Site Schedule turing




GWPD 7—Estimating discharge from a naturally flowing well 57

CONSTRUCTION HOLE DATA (3 sets shown)

recoro Tvpe (c7se) | H|OJL |E RECORD SEQUENCE NO. (C724) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| smemen, (0000
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
| smeme, (.07
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
| | DEPTH TO BOTTOM OF DIAMETER OF m m
| INTERVAL (C75) .

INTERVAL (C74) ’ ‘ ‘ ‘ ‘

DEPTH TO TOP OF |
INTERVAL (C73) I

| i DEPTH TO BOTTOM OF ’
INTERVAL (C74) I I

DEPTH TO TOP OF L]
INTERVAL (C73)

| i DEPTH TO BOTTOM OF
INTERVAL (C74) I I

DEPTH TO TOP OF |
INTERVAL (C73) I |

CONSTRUCTION CASING DATA (4 sets shown)

RECORD TYPE (C758) C S N G RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
0 ey (.00
CASING (C79) .

DEPTH TO TOP OF |
CASING (C77) | | | |

| | DEPTH TO BOTTOM OF ’
CASING (C78) \

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m m

RECORD SEQUENCE NO. (C725) m SEQUENCE NO. OF PARENT RECORD (C59) m
e (.0
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) I

| | DEPTH TO BOTTOM OF ’
CASING (C78) I

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m E

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

DEPTH TO TOP OF
CASING (C77) | | | |

DEPTH TO TOP OF
CASING (C77) | | | |

FOOTNOTE:
4 CASING MATERIAL
CoDES ABC DEFGH 1 JKLMNPQR STUVWXY Z 46
abs  brick concrete copper PTFE Fiber- galv. Fiber- wrought Fiber- PVC glass other PVC PVCor FEP rock or steel tile coated stain- wood steel steel other stain- stain-
glass iron glass iron glass thread- metal glued plastic stone steel less carbon g_alva- mat. less less
plastic epoxy ed steel nized 304 316

Groundwater Site Schedule - 3
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CONSTRUCTION OPENINGS DATA (3 sets shown)

RECORD TYPE (C760) RECORD SEQUENCE NO. (C726) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|

DEPTH TO TOP OF |
INTERVAL (C83) I

| DEPTH TO BOTTOM OF ’
| INTERVAL (C84) ‘ ‘ ‘ ‘

O smeme, (.00
INTERVAL (C87) .

s D 6 TYPE OF OPENING LENGTH OF OPENING m m WIDTH OF OPENING m m

MATERIAL TYPE (C86) (C85) (C89) . (c88) .

RECORD SEQUENCE NO. (C726) IIl

DEPTH TO TOP OF |
INTERVAL (C83) I I

| | DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

L peeeemes, L] L]
INTERVAL (C87) o
MATERIAL TYPE (CSG)D (C85) (C89) . (C88) °

RECORD SEQUENCE NO. (C726) IIl

DEPTH TO TOP OF ‘
INTERVAL (C83) I

| i DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

| e, L ]
| INTERVAL (C87) .
5 6 TYPE OF OPENING
LENGTH OF OPENING WIDTH OF OPENING
MATERIAL TYPE (C86) D (C85) (C89) R (C88) .

FOOTNOTES:

5 TYPE OF MATERIAL CODES FOR

OPEN SECTIONS
’ABCDEFGHIJKLMNPQRSTVWXYZ46

ABS brass concrete ceramic PTFE fiber- galv. fiber- wrought fiber- PVC glass other PVC PVC FEP stain- steel tile brick mem- steel steel other stain- stain-
or glass iron glass iron glass thread- metal  glued less brane carbon galva- less less
bronze plastic epoxy ed steel nized 304 316
6 TYPE OF OPENINGS CODES
. F L ™M P R s T W X 7
fractured louvered or mesh perforated, wire- screen sand walled or open other
rot shutter-type screen porous or wound (unk.) point shored hole
slotted screen screen
CONSTRUCTION MEASURING POINT DATA
RECORD RECORD BEGINNING’ ‘ ’ ‘ ’ ‘ ENDING’ ‘ ’ ‘ i ‘
TYPE SEQUENCE DATE — — DATE — —
(C766) M|P|N|T NO. (C728) (C321) ‘ ‘ [ (C322) | | [
month day year
ALTITUDE OF ALTITUDE ALTITUDE
T T o ) AR [
M.P. HEIGHT (C323) . POINT (C325) ‘ ‘ ‘ ‘ ‘ ‘ ‘ (C326) (C327)
ALTITUDE ’ l
DATUM M.P. REMARKS (C324
paoM | e T O O A B O
’lllllllllllllllllllllllllllllllllllll\llllll‘
RECORD READY FOR
EEEE I = v = y ¢ P L
ready to condi- proprie- local use
display tional tary only

4 - Groundwater Site Schedule
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CONSTRUCTION LIFT DATA

RECORD TYPE RECORD SEQUENCE o ‘ ‘
RECO! L) | |F)T] Recoros L1 1] geeorver [A B C J P R S T U X Z

air bucket centri- jet piston rotary submer- turbine un- no lift  other
fugal sible known
RECC | | inTAK (D E G H L N W Z|
RECORDED — — INTAKE TYPE OF
(C38) ’ | ‘ ’ | ‘ [ DEPTH (C44) @ POWER (C45) S
month day year diesel electric glaso— hand LPgas natural solar windmill other
ine
HORSE-
POWER
RATING ‘ ‘ ‘ ‘ ‘ MANUFACTURER’ } SERIAL NO. ‘
(Ca6) . (Cas) I I I A (Ca9) Y I O B
’ POWER COMPANY ACCOUNT ’ ‘
POWERComPANY csoy [ | [ [ | [ [ | [ | | | NUMBER (C51) I I O I
POWER METER ’ ‘ PUMP RATING (C53) ’ } ADDITIONAL LIFT m
NUMBER (C52) l l l ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ (million gallons/units of fuel) ‘ . ‘ ‘ ‘ ‘ (C255)
PERSON OR COMPANY RATED PUMP CAPACITY @ STANDBY POWER (C56
MAINTAINING PUMP (C54) N O O ‘ (gpm) (C268) (see TYPE OF POVV(ER) )

|

HORSEPOWER OF STANDBY POWER SOURCE (C57) | 1]

MISCELLANEOUS OWNER DATA

RECORD TYPE (c768) | O W|N R RECORD SEQUENCE NO. (C718) |I| DATE OF OWNERSHIP (C159) m - m - m

WU OWNER
b CP GV IN M OT TG WS | (- -1 ]
(C350) " — — - END DATE OF OWNERSHIP (C374)
Corporation Govern- Individual ~ Military ~ Other Tribal Water
ment Supplier
OWNER'S
{“Cﬁ"é%‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|III‘

EXAMPLES: JONES, RALPH A.
JONES CONSTRUCTION COMPANY

OWNER'S ACCESS TO
PHONE “| | | | | | ] OWNER'S CREE .

NUMBER NAME Public Coo istri i
p- USGS District Proprietary
(C351) (C352) Access erator  Only Only

OWNER'S ADDRESS

(LINE 1)
’lllllllllllllllllllllllllllllllllllll\lll‘

(C353)
OWNER'S ADDRESS

(LINE 2)
@ | )
OWNER'S CITY
NAME

C
(355)’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

OWNER'S ZIP
STATE (€350) m CODE (C357) ’ [ I el O N B

OWNER'S COUNTRY
NAME

‘C358"\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ACCESS TO OWNER'S
PHONE/ADDRESS 0 1 2 B 4 ‘

(C359) Public Coop- USGS District Proprietary
Access erator Only Only

MISCELLANEOUS VISIT DATA

RECORD TYPE (C774) VST RECORD SEQUENCE NO. (C737)|I| DATE OFVISIT(C187)‘ | ‘7‘ | ‘7‘ [

month day year

NAMEOFPERSON(G188)’lllllllllllllllllllll‘

Groundwater Site Schedule - 5




60 Groundwater Technical Procedures of the U.S. Geological Survey

MISCELLANEOUS OTHER ID DATA (2 sets shown)

RECORD TYPE (C770)

RECORD SEQUENCE
NO. (C736)

RECORD SEQUENCE
NO. (C736)

L]

OTHERID<C190>|IIIIIIIIIIIIII'

ASSIGNER(C191>’1lllllllllllll‘

L]

OTHERID<C190>|IIIIIIIIIIIIIIi

ASSIGNER(C191)"“““““““

MISCELLANEOUS OTHER DATA

RECORD TYPE (C772)

RECORD SEQUENCE NO. (C312) |I|

OTHER DATA
TYPE (C181)

OTHER DATA LOCATION (C182) ’

‘ DATA FORMAT (C261) ’ - - -
Cooperator's  District Reporting other files, machine published, other
Office, Office Agency readable,

MISCELLANEOUS LOGS DATA (3 sets shown)

RECORD TYPE (C778)

RECORD SEQUENCE NO. (C739)

BEGINNING ENDING SOURCE OF

DEPTH DEPTH ’ ‘ DATA ’

(C200) ’ I l ‘ (C201) L. D) A DGLMOIR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z ‘ LOCATION (C226)

files machine published other

RECORD TYPE (C778)

readable

RECORD SEQUENCE NO. (C739)

BEGINNING ENDING SOURCE OF

DEPTH DEPTH ’ ‘ DATA ’

(C200) ’ I I ‘ (C201) A O O I (C202) ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z ‘ LOCATION (C226)

files machine published other

RECORD TYPE (C778)

readable

RECORD SEQUENCE NO. (C739)

BEGINNING SEE!I!\'I_'G SOURCE OF
(C200) L 1| = I N AT - [ADGLMOR 8 Z

DATA FORMAT (C225)

| F

M P z |

files

machine
readable

published other

reporting other

other driller geol- logs memory owner other
i ogist reported  agency

gov't

OTHER DATA
LOCATION (C226)

ACOUSTIC LOG:

AS Sonic

AV Acoustic velocity
AW Acoustic waveform
AT Acoustic televiewer

CALIPER LOG:

CP Caliper

CS Caliper, single arm
CT Caliper, three arm

CM Caliper, multi arm

CA Caliper, acoustic

DRILLING LOG:
DT Dirilling time
DR Drillers

DG Geologists
DC Core

ELECTRIC LOG:

EE Electric

ER Single-point resistance
EP Spontaneous potential
EL Long-normal resistivity
ES Short-normal resistivity
EF Focused resistivity

ET Lateral resistivity

EN Microresistivity

EC Microresistivity, forused
EO Microresistivity, lateral
ED Dipmeter

6 - Groundwater Site Schedule

ELECTROMAGNETIC LOG:

MM Magnetic log

MS Magnetic susceptibiity log

MI Electromagnetic induction log

MD Electromagnetic dual induction log
MR Radar reflection image log

MV Radar direct-wave velocity log

MA Radar direct-wave amplitude log

FLUID LOG:

FC Fluid conductivity
FR Fluid resistivity
FT Fluid temperature

FF Fluid differential temperature

FV Fluid velocity
FS Spinner flowmeter
FH Heat-pulse flowmeter

FE Electromagnetic flowmeter

FD Doppler flowmeter
FA Radioactive tracer
FY Dye tracer

FB Brine tracer

NUCLEAR LOG:

NG Gamma

NS Spectral gamma

NA Gamma-gamma

NN Neutron

NT Neutron activitation

NM Neuclear magnetic
resonance

OPTICAL LOG:

OV Video

OF Fisheye video
OS Sidewall video
OT Optical televiewer

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation

OTHER LOG:

OR Other
COMBINATION LOG:

ZF Gamma, fluid
resistivity, temperature
ZlI Gamma, electromagnetic
induction
ZR Long/short normal
resistivity
ZT Fluid resistivity,
temperature
ZM Electromagnetic flowmeter,
fluid resistivity,
temperature
ZN Long/short normal
resistivity, spontaneous
potential
ZP Single-point resistance,
spontaneous potential
ZE Gamma, long/short
normal resistivity,
spontaneous potential,
single-point resistance,
fluid resitivity,
temperature
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MISCELLANEOUS NETWORK DATA (3 types shown)

TYPE OF
RECORD SEQUENCE BEGINNING ENDING
oo e [NIETN O
(C780) N E T W NO. (C730) (C706) YEAR (C115) YEAR (C116)
water
quality
TYPE OF
mavss | A B C D E F G H I J K L M N P Z|
physical common trace pesti- nutri- sanitary codes codes codes codes codes codes all or codes codes other
proper- ions elements cides ents analysis D&B B&E B&C B&F D&E C,D&E most B&C& B,C&A

ties radio-

active

8

PRIMARY 8SECONDARY
SOURCE m 7 FREQUENCY OF D ANALYZING m NETWORK D NETWORK D
AGENCY (C117) COLLECTION (C118) AGENCY (C307) SITE (C257) SITE (C708)
TYPE OF
RECORD SEQUENCE m NETWORK BEGINNING m ENDING m
NO. (C730) (C708) YEAR (C115) YEAR (C116)

RECORD TYPE
(C780)

water
level

8 PRIMARY 8
SOURCE @ 7 FREQUENCY OF D NETWORK D SECONDARY D
AGENCY (C117) COLLECTION (C118) SITE (C257) NETWORK SITE (C708)
TYPE OF

RECORD TYPE N E T W RECORD SEQUENCE NETWORK BEGINNING ENDING
(C780) NO. (C730) (C706) YEAR (C115) YEAR (C116)

pumpage

or with-

drawals

8 8
7 METHOD OF PRIMARY SECONDARY
sounse o [ 111 EmmEe. (] SISO € W oU 7 ) NS [] ERET
AGENCY (C117) COLLECTION (C118) (C133) SITE (C257) SITE (C708)
calcu- esti- meter- un- other

lated mated ed known

FOOTNOTES:
7 FREQUENCY OF COLLECTION | A B C D F | M (@) Q S W Z 2 3 4 5 X ‘
CODES
annually bi continu-  daily semi- inter monthly one-time quarter- semi- weekly other bi- every3 every4 every5 every 10
monthly  ously monthly  mittent only ly annually annually  years years years  years
8 NETWORK SITE CODES ’ 1 2 3 4
national, district, project, co-

operator,

MISCELLANEOUS REMARKS DATA (4 types shown)

P RMK|S RECORD SEQUENCE NO. (C311) m DATE OF REMARK (C184) ’ | ‘*’ | ‘*’ [

month day year
REMARKS (C185)
Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.
RECORD TYPE — —
(C788) RMK|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘ ’ | ‘ ’ [
month day year

REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

Groundwater Site Schedule - 7
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DISCHARGE DATA

RECORD SEQUENCE NO. (C147) |I|

TYPE OF
DATE DISCHARGE — — ‘ ‘ DISCHARGE - DISCHARGE ‘ ‘
MEASURED (C148) ‘ | ‘ ‘ | ‘ [ (C703) P F (C150) (gpm) L . |
month day year pumped,  flow

ACCURACY OF SOURCE OF DATA (C151)

DISCHARGE | |
MEASUREMENT (C310) ’ E G F P ‘ A D G L M O R S A
. other driller geologist logs memory owner other reporting other

excellent  good fair poor .

(LT 2%), (2%-5%) (5%-8%) (GT 8%) govit reported agency
METHOD OF panN
DISCHARGE
eeSY~r | A B _C D E F M _ O P R [(T\)Yu Vv w x z|
(C152) acoustic bailer current Doppler estimated flume totaling orifice pitot-tube reported \tr\aje_cy venturi volumetric weir unknown other

meter meter meter meter meter meas
PRODUCTION WATER LEVEL (C153) ’ ‘ ‘ ‘ ‘ . ‘ ‘ STATIC WATER LEVEL (C154) ’ ‘ ‘ ‘ ‘ . ‘ ‘
SOURCE OF DATA (C155) | A D G L M O R S Z |
other driller geologist logs memory owner other reporting other
gov't reported agency
METHOD OF WATER LEVEL ’ ‘
MEASUREMENT (C156) A B C E G H L M N R S T U \% Z
airline recorder calibrated estimated pressure calibrated geophysi- manometer non-rec.  reported steel electric unknown calibrated  other
airline gage press. gage cal logs gage tape tape elec. tape

Lo L) e L1101y L] emoown [ ) ) ) |
PUMPING PERIOD (C157) ° CAPACITY (C272) ° (C309) *
GEOHYDROLOGIC DATA

RECORD DEPTH TO DEPTH TO
RECORD G E O H SEQUENCE NO. |I| TOP OF UNIT ’ ‘ ‘ ‘ ‘ ‘ ‘ BOTTOM OF ’ ‘ ‘ ‘ ‘ ‘ ‘
TYPE (C748) (C721) (C9o1) ° UNIT (C92) .
St | e [ P s N U]
IDENTIFIER (C93) | | | | | | | (C96) CONTRIBUTING UNIT (C304)
principal secondary  no  unknown

aquifer aquifer contrib-
ution

LITHOLOGIC MODIFIER (C97) ’lllllllllllllllllllllllll\llllll‘

GEOHYDROLOGIC AQUIFER DATA

RECORD TYPE (C750) AIQFR RECORD SEQUENCE NO. (C742) |I| SEQUENCE NO. OF PARENT RECORD (C256) |I|
| ‘ CONTRIBUTION (C132) m

DATE (C95) ‘ | *‘ | ‘*‘ [ 1 | STATIC WATER LEVEL (C126) ’ [
month day year

SITE LOCATION SKETCH AND DIRECTIONS

Township Range

Section #

8 - Ground-water site schedule
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GWPD 8—Estimating discharge from a pumped well by
use of the trajectory free-fall or jet-flow method

VERSION: 2010.1

PURPOSE: To estimate the discharge from a pumped well from a non-vertical standard pipe by using the

trajectory free-fall or jet-flow method.

Materials and Instruments

1. L-shaped measuring device (carpenter’s square)
2. Support for measuring device

3. Small hand level

4. Clamp

5. Field notebook

6. Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

7. Groundwater Site Inventory (GWSI) System Ground-
water Site Schedule, Form 9-1904-A

Data Accuracy and Limitations

1. Under ordinary field conditions, with reasonable care,
measurements can be made in which the error seldom
exceeds 10 percent.

2. The most accurate estimated discharge will be obtained
when the pipe is truly horizontal.

3. The discharge pipe should be a straight length of stan-
dard pipe at least 5 feet long, so that the open end is at
least this distance from the nearest elbow or bend in the

pipe.

4. If the discharge pipe slopes upward, the estimated
discharge will be too high; if it slopes downward, the
estimated discharge will be too low.

5. The principal difficulty with using this method is in mea-
suring the coordinates (X and Y) of the jet-flow stream
accurately.

Well flow should be constant so that the top of the stream
at the open end of the pipe does not vary appreciably.

Not accurate for small flows. For small flows, measure
the well discharge with a flowmeter or a bucket and
stopwatch.

Advantages

This method provides a simple, inexpensive, and
practical means of estimating flow from horizontal and
inclined pipes for field tests.

No special training is needed to use this method.

Disadvantages

This method provides only an approximate discharge
from wells with horizontal or inclined pipes.

Well flow should be constant. The top of the stream at
the open end of the pipe should not vary appreciably.

Assumptions

The discharge pipe does not have a circular orifice weir.

2. The discharge pipe does not have an in-line flowmeter.
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Instructions

Measure the inside diameter (D) of the pipe accurately,
in inches (fig. 14).

Measure the distance (X) that the jet flow of water trav-
els, in inches parallel to the top of the pipe for a 12-inch
vertical drop (Y; fig. 1B).

If the jet flow is brooming or spreading from the end

of the horizontal pipe, the center of the falling stream
(P) can be located more reliably than can a point on

the surface of the stream. When brooming or spreading
flow occurs, measure X from the center of the pipe for a
12-inch vertical drop, and measure Y from the center of
the pipe to the center of the falling stream (fig. 1C).

Estimate well discharge by using the discharge curves
for measurement of flow from non-vertical standard
pipes (fig. 2). For example, see the sample calculation in
figure 2 for a 5-inch well with a jet stream of 16 inches
(X) and a 12-inch vertical drop (Y). Discharge from this
well is about 330 gallons per minute.

Level

5. For partially filled non-vertical pipes, measure the
freeboard (F) and the inside diameter (D) of the pipe
(fig. 1C). Calculate the ratio of F/D as a percentage.
Measure the distance X of the jet stream for a 12-inch
vertical drop (Y), and estimate a well discharge using
the discharge curves in figure 2. The actual estimated
discharge will be the value for a full pipe multiplied by a
correction factor obtained from table 1. Use the correc-
tion factor in the column opposite the ratio of F/D calcu-
lated above for the partially filled non-vertical pipe.

6. Record estimated discharge in the field notebook and in
the discharge data section on the GWSI Groundwater
Site Schedule (fig. 3, Form 9-1904-A).

Data Recording

Data are recorded in a field notebook. Discharge data
should also be recorded in the discharge data section of the
GWSI Groundwater Site Schedule (Form 9-1904-A). This is
best described as a trajectory method and should be coded as
“T” in field C152 on Form 9-1904-A.

Mark in
line with

TTTTTTTTTTT T T T TTTT T
X

=Freeboard

D = Inside
diameter
of pipe

| j top of pipe

=A

sayoul z|

:

Figure 1. Measurements for estimating flow from (A) a partially filled pipe (Anderson, 1963), (B) a horizontal or inclined pipe
with steady flow (Anderson, 1963), and (C) a horizontal pipe when brooming or spreading flow occurs (Driscoll, 1986).
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Figure 2. Discharge curves for measurement of flow from non-vertical standard pipes based
on a constant value of 12 inches for Y. If the discharge in the pipe is not flowing full, multiply the
discharge by the correction factor found in table 1 (McDonald, 1950).
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Table 1.

Correction factors for

percentages of discharge (see fig. 2).

[F, freeboard; D, inside diameter]
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FORM NO. 9-1904-A

Revised Sept 2009, NWIS 4.9 File Code
Coded by U.S DEPT. OF THE INTERIOR Date
Checked by GEOLOGICAL SURVEY

Entered by

GROUNDWATER SITE SCHEDULE
General Site Data

cobe ¢4 (UISIGIS e [ ] e

STATION NAME (C12/900)

{llllllllllllllllllllllllllllllllllllllllllllllllll

% o
1(Tg8|3052) ’ N el Y N ‘ DISTRICT (C6) m COUNTRY (C41) m STATE (C7)
Primary Secondary m

COUNTY or TOWN (C8) County code
LATITUDE LONGITUDE LAT/LONG
(C9) ’ L] | ‘ (C10) ’ L] N ‘ ACCURACY[H[1[5[S[R[F[T[M[Ul
. c11 Hndrth tenth  half  sec. 3 5 10 min. Un-
1) e T o
LAT/LONG l ‘ ‘ ‘ ‘ ‘ ‘ ‘ LAT/LONG ’ ‘ ALTITUDE ‘
METHOD (C35) CID|G|L M|N|R|S|U DATUM (C36) NAD27 NAD83 (C16) I I . \
land DGPS GPS LORAN map inter- reported survey, Un- | North American North American
net i o Datum of 1927 Datum of 1983
ALTITUDE ALTITUDE ALTITUDE
ACCURACY METHOD ’A[ D|G|I |J|LIM|N|R| U ‘ DATUM ’ NGVD29 NAVDa838 ‘
(C18) (C17) alimeter DGPS GPS IfSAR LiDAR Level map DEM e, oy~ (C22) National Geodetic North American
Vertical Datum of 1929 Vertical Datum of 1988
LANDNET(CW’ | ‘ | ‘ | ‘Sl [ | ‘Tl I I I I B
g g g section township range merid
TOPO-
e |/A B C D E F G H K L M O P S T U V W]
(C19) alluvial playa stream depres-  dunes flat flood- hill- sink- lake or mangrove  off- pedi- hill- ter- undu- valley  upland
fan channel sion plain top hole swamp swamp shore ment side race lating flat draw
DAYLIGHT
SAVINGS TIME
oureoos | | ) | | |y 11 g 11 g g1 ) eenedse [ | ] gpweamrme [T T e [
(C20) (C801) ZONE (C813) YORN
MAP NAME MAP
(C14) ’ e ‘ SCALE(C15)’ I O N ‘
2 NATIONAL
AGENCY ‘ A D | L M o R ‘ WATER—USEE
USE (C803) - - — " — -
active discon- inactive active active inventory remediated (C39)
no/na  tinued site  written  oral site
DATATYPE (C804)
Place an 'A’ (active), an
I (inactive), or an ‘0" \ \ \ \ \ \ \ \ \ \ \ \ \ \
(inventory) in the WL wL  Qw Qw PR PR EV EV  wind tide  ftide  sed. sed.  peak  low state
appropriate box cont int cont int cont int cont int vel. cont int con ps flow flow water
use
INSTRUMENTS (C805)
(Place a "Y' in the | | | | | | |
appropriate box): digital graphic tele- tele- tele-  AHDAS crest- tide deflec- bubble stilling CRtype weigh- tipping acoustic electro- pressure
rec- rec- metry metry metry stage gage tion gage well recorder ing bucket velocity magnetic transducer
order  order land radio satellite gage meter rain rain meter flowmeter
line gage gage
DATE RECORD READY
INVENTORIED ’ ‘ - ’ ‘ ‘ — i ‘ ‘ ‘ FOR WEB (C32) Y C P L
©r) mo ey voar A

REMARKS (C806)

FOOTNOTES
1SITE TYPE
(C802)
GL Glacier ocC Ocean GW Well SB Subsurface
WE Wetland oc-Cco Coastal GW -CR Collector or Ranney type well SB-CV Cave
AT Atmosphere LK Lake, Reservoir, GW -EX Extensometer well SB-GWD Groundwater drain
ES Estuary Impoundment GW -HZ Hyporheic -zone well SB-TSM Tunnel, shaft, or mine
LA Land SP Spring GW -IW Interconnected wells SB-UZ Unsaturated zone
LA-EX Excavation ST Stream GW -TH Test hole not completed as a well
LA-OU Outcrop ST-CA Canal GW -MW Multiple wells
LA-SNK  Sinkhole ST-DCH Ditch
LA-SH Soil hole ST-TS Tidal strea m
LA-SR Shore FA-WIW Waste-Injection well
2 C22 Other (see manual for codes)
[e[oofcol W] ] T[T e ] e
supply cial fydro-  water  fon  electic culture C39 is mandatory for all sites having data in SWUDS.
electric  treatment power

Figure 3. Groundwater Site Schedule, Form 9-1904-A.
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GENERAL SITE DATA

patareLaBiLTY c3) | © b M U DATE OF FIRST CONSTRUCTION (C21) ’ | ‘*’ | ‘*{ [ [ | ‘
month day year
field poor  minimal un-
checked location data checked
USE OF SECOND- TERTIARY
S|TE‘A c b E G H M O P R S T U V W X Z‘ARYUSEDUSEOFD
(C23) anode standby drain geo- seismic heat mine obser- oilor recharge repres- test unused with- with- waste des- OF SITE SITE
emer. thermal reservoir vation gas surize drawal/  drawal troyed (0301)_(895 (C302) (see
supply return use of site) use of site)
USE OF SECOND- TERTIARY
WATER]ABCDEFHlJKMNPQRSTUYz\ARYUSEDUSEOFD
(C24) air bottling comm- de- power fire domes- irri- indus- mining medi- indus- public aqua- recrea- stock insti- unused desalin- other OF WATER WATER
cond. ercial water tic gation trial cinal trial  supply culture tions tutional i (C25) (see use (C26)
(cooling) of water) (see use of water)
#eglleER U N C M X ‘ PRIMARY NATIONAL
(C713) AQUIFER (C714) ‘ ‘ ‘ ‘ ‘ ‘ ‘ AQUIFER (C715) l l l l l l l l l
unconfined unconfined confined  confined mixed
single multiple single multiple
HOLE WELL SOURCE
oeera | | L e [ L] geem[A D G L M O R S 2
(c27) (C28) DATA (C29) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
WATER-LEVEL DATA
DATE WATER-LEVEL MEASURED (C235) WATER-LEVEL TYPE
‘ ‘*‘ | ‘*‘ [ ‘ TIME (C709) m CODE (C243)
month day year land meas. vertical
surface pt. datum
WATER LEVEL ’ ‘ MP SEQUENCE NO. (C248)
(C237/241/242) [ N I I A (Mandatory if WL type=M)
WATER-LEVEL
AERLE I
Mandatory if WL type=S i i North Ameri
( ry yp )Veﬂféé?Taaa'tﬁren°gfe§'529 Vernon Amencan es Other (See manual for codes)
SITE STATUS
FOR WATER ’A B C D EF G H | J M N O P R S T v W X z
LEVEL (C238) atmos. tide ice dry recently flowing nearby nearby injector |njec(0r plugged measure- obstruc- pumping recently nearby nearby foreign well  affected by other
pressure stage flowing flowing recently site ment tion pumped pumping recently sub- des- surface
flowing momlor discontinued pumped stance troyed water
METHOD OF WATER-LEVEL ’
MEASUREMENT(C239) A B C D E F G H L M N O P R S8 T V Z
airline  analog calibrated differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed acoustlc reported steel electric calibrated other
airline eGntlaI mated ducer gage press.gage callogs meter gage pul tape tape elec. tape
WATER-LEVEL SOURCE OF WATER-LEVEL
RCCRAGY (62re) | LODMINN2INONN  SouRceor A D G L M O R s 2z
foot tenth hun-  notto other driller's geol- geophysi-  memory owner other reporting other
dredth nearest gov't log ogist cal logs reported agency
PERSON MAKING MEASURING AGENCY (C247
(WATER LEVEL PARTY) (20 char)
REMARKS (C267) RECORD READY FOR
(256 char) WEB (C858) ’ Y C P L
ready to condi- proprie- local use
display  tional tary only
CONSTRUCTION DATA
I ememes -[)-0o
RECORD TYPE (C754) RECORD SEQUENCE NO. (C723) CONSTRUCTION (C60)
month day year
NAME OF CONTRACTOR ’ L L L Ll L l SOURCE OF DATA ’ A D G L M O R S Z ‘
(C63) (Ce4) - -
other driller geol- logs memory owner other reporting other
gov't ogist reported agency
METHOD OF ’ A B C D H J P R S T \% w Z
CONSTRUCTION (C65) air-rotary  bored or cable dug hydraulic jetted air per- reverse sonic trenching driven drive wash  other
augered tool rotary cussion rotary
TYPE OF
meor 0 |C F G H O P 8 T W X Z ssa - [B C G N _Z|
porous gravel gravel  horiz. open perfor screen sand walled open other ( ) bentonite clay =~ cement none other
concrete w/perf. screen gallery end slotted point hole grout
BOTTOM OF SEAL (C68) m METHOD OF DEVELOPMENT (C69) ’ A B C J N P S A
air-lift bailed compres- jetted none pumped surged other
pump
[c Db E F H M Z
HOURS OF DEVELOPMENT (C70) SPECIAL TREATMENT (C71) _
chem- dryice explo- defloc- hydro-  mech- other
icals sives  culent  frac-  anical

2 - Groundwater Site Schedule
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CONSTRUCTION HOLE DATA (3 sets shown)

RECORD TYPE (C756) HO|LE RECORD SEQUENCE NO. (C724) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| memmen, [0
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
| gemme, L)L
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
cmrier, ().
| INTERVAL (C75) .

DEPTH TO TOP OF |
INTERVAL (C73) I

| i DEPTH TO BOTTOM OF ’
INTERVAL (C74) I I

DEPTH TO TOP OF L]
INTERVAL (C73)

| i DEPTH TO BOTTOM OF
INTERVAL (C74) I I

DEPTH TO TOP OF |
INTERVAL (C73) I |

| | DEPTH TO BOTTOM OF
INTERVAL (C74)

CONSTRUCTION CASING DATA (4 sets shown)

RECORD TYPE (C758) C S N G RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
0 ey .00
CASING (C79) .

DEPTH TO TOP OF |
CASING (C77) | | | |

| | DEPTH TO BOTTOM OF ’ L
CASING (C78)

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m m

RECORD SEQUENCE NO. (C725) m SEQUENCE NO. OF PARENT RECORD (C59) m
| swes 0.0
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) I

| | DEPTH TO BOTTOM OF ’
CASING (C78) I

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m E

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
DIAMETER OF
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) | | | |

| DEPTH TO BOTTOM OF ’
| CASING (C78) ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

DEPTH TO TOP OF
CASING (C77) | | | |

FOOTNOTE:
4 CASING MATERIAL
COBES ABC DE FGH I JKLMNTPQR STUVWXY Z 46
abs  brick concrete copper PTFE Fiber- galv. Fiber- wrought Fiber- PVC glass other PVC PVC or FEP rock or steel file coated stain- wood steel —steel other stain- stain-
glass iron glass iron glass thread- metal glued plastic stone steel less carbon g_alva- mat. less less
plastic epoxy ed steel nized 304 316

Groundwater Site Schedule - 3
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CONSTRUCTION OPENINGS DATA (3 sets shown)

RECORD TYPE (C760) RECORD SEQUENCE NO. (C726) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|

DEPTH TO TOP OF |
INTERVAL (C83) I

| DEPTH TO BOTTOM OF ’
| INTERVAL (C84) ‘ ‘ ‘ ‘

1 wemwe, (0.0
INTERVAL (C87) .

5 D 6 TYPE OF OPENING LENGTH OF OPENING m m WIDTH OF OPENING m m

MATERIAL TYPE (C86) (c8s) (C89) . (C88) .

RECORD SEQUENCE NO. (C726) IIl

DEPTH TO TOP OF |
INTERVAL (C83) O |

| | DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

T wmemer, 1.0
INTERVAL (C87) o

: [ spgsororamel]  igggrmeororeme [ ][] pgprororewme[ 1.1 ]

MATERIAL TYPE (C86) (c85) (C89) . (C88) ®

recorn seauence no. 7z RN

DEPTH TO TOP OF ‘
INTERVAL (C83) |

| i DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

| memre, (.00
‘ INTERVAL (C87) °
5 6 TYPE OF OPENING
LENGTH OF OPENING WIDTH OF OPENING
MATERIAL TYPE (CSG)D (C85) (C89) . (C88) .

FOOTNOTES:
5 TYPE OF MATERIAL CODES FOR

OPEN SECTIONS
[ABCDEFGHIJKLMNPQURSTVWXYZ46

ABS brass concrete ceramic PTFE fiber- galv. fiber- wrought fiber- PVC glass other PVC PVC

FEP stain- steel tile brick mem- steel steel other stain- stain-

or glass iron glass iron glass thread- metal glued less brane carbon galva- less less
bronze plastic epoxy ed steel nized 304 316
6 TYPE OF OPENINGS CODES
. F L ™M P R s T W X 7
fractured louvered or mesh perforated, wire- screen sand walled or open other
rock shutter-type screen porous or wound (unk.) point shored hole
slotted screen screen
CONSTRUCTION MEASURING POINT DATA
RECORD RECORD BEGINNING ’ ‘ ENDING i ‘
TYPE SEQUENCE DATE — — DATE — —
(C766) Ml P | Nl T NO. (C728) |I| (C321) ’ ‘ ‘ ’ ‘ ‘ ‘ ‘ ‘ (C322) ’ ‘ ‘ ’ ‘ ‘ ‘ ‘ ‘
month day year
ALTITUDE OF ALTITUDE ALTITUDE
m m MEASURING ’ ‘ METHOD |:| ACCURACY m
M.P. HEIGHT (C323) . POINT (C325) I T (C326) (C327)
ALTITUDE ’ l
DATUM M.P. REMARKS (C324
paoM | e T O O A B
’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘
RECORD READY FOR
EEE I = v Yy ¢ P L
ready to condi- proprie- local use
display tional tary only

4 - Groundwater Site Schedule
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CONSTRUCTION LIFT DATA

RECORD TYPE RECORD SEQUENCE TYPE OF LIFT ‘ ‘
RECO! L) | F)T] Recoros ] A B C J P R S T U X Z

(Ca3)
air bucket centri- jet piston rotary submer- turbine un- no lift  other
fugal sible known
RECC INTAK D E G H L N -
RECORDED — — INTAKE TYPE OF
(C38) ’ | ‘ ’ | ‘ i L[] ‘ DEPTH (C44) @ POWER (c45)’ S ‘
month day year diesel electric glaso— hand LPgas natural solar windmill other
in
HORSE-
POWER
RATING ‘ MANUFACTURER’ } SERIAL NO. ‘
(Ca6) [ I I (Cas) I I I A (Ca9) Y I O B
’ POWER COMPANY ACCOUNT ’ ‘
PowercomPany@soy || | | | | | | | | | | NUMBER (C51) N O O B
POWER METER ’ ‘ PUMP RATING (C53) ’ } ADDITIONAL LIFT m
NUMBER (C52) l l l ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ (million gallons/units of fuel) ‘ . ‘ ‘ ‘ ‘ (C255)

PERSON OR COMPANY
MAINTAINING PUMP (c54) | | | | | [ | | | [ | |

RATED PUMP CAPACITY @ STANDBY POWER (C56)
(gpm) (C268) (see TYPE OF POWER)

|

HORSEPOWER OF STANDBY POWER SOURCE (C57) | ]

MISCELLANEOUS OWNER DATA

RECORD TYPE (c768) | O W|N R RECORD SEQUENCE NO. (C718) |I| DATE OF OWNERSHIP (C159) m - m - ‘I‘

WU OWNER
b CP GV IN M OT TG WS | (L -[ -[ ]
(C350) - — — N END DATE OF OWNERSHIP (C374)
Corporation Govern- Individual ~ Military =~ Other Tribal Water
ment Supplier

NAME

OWNER'S ‘
(C161)

EXAMPLES: JONES, RALPH A.
JONES CONSTRUCTION COMPANY

OWNER'S ACCESS TO
ProNE “[ | ] OWNER'S CEE .

NUMBER NAME Public Coop- USGS District Proprietary
(C351) (C352) Access erator Only Only

OWNER'S ADDRESS

(LINE 1)
’lllllllllllllllllllllllllllllllllllll\lll‘

(C353)
OWNER'S ADDRESS

(LINE 2)
@ | )
OWNER'S CITY
NAME

(6355)’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

OWNER'S ZIP
STATE (€350) m CODE (C357) ’ [ I el O N B

OWNER'S COUNTRY
NAME

‘C358"\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ACCESS TO OWNER'S
PHONE/ADDRESS 0 1 2 B 4 ‘

(C359) Public Coop- USGS District Proprietary
Access erator Only  Only

MISCELLANEOUS VISIT DATA

RECORD TYPE (C774) VIISIT]  kecorp seauence no. (c737)|j_| DATE OFVISIT(C187)‘ | ‘7‘ | ‘*‘ [ L]

month day year

NAMEOFPERSON(C188)’lllllllllllllllllllll‘

Groundwater Site Schedule - 5
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MISCELLANEOUS OTHER ID DATA (2 sets shown)

RECORD SEQUENCE
RECORD TYRE (©770) RECRRES L] omeroesolr i r i
ASSIGNER(C191>’1lllllllllllll‘
RECORD SEQUENCE
NO. (C736) |I| OTHER'D(C19°)| Y ) I i
ASSIGNER(C191)"“““““““
MISCELLANEOUS OTHER DATA
RECORD TYPE (C772) RECORD SEQUENCE NO. (C312) |I|
?JPH.EE'?CE)QT)A‘I|||||||||||||||||||||||||||||||||||||‘
| c D R z | | F M P z |
OTHER DATA LOCATION (C182) DATA FORMAT (C261)
Cooperator's  District Reporting other files, machine published, other
flice, Office Agency readable,

MISCELLANEOUS LOGS DATA (3 sets shown)

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739) |I| TYPE OF LOG (C199) |_|—_|

BEGINNING ENDING SOURCE OF

DEPTH DEPTH DATA ’

C200) I I T - I O I =7 ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z‘ LOCATION (C226)

files machine published other
readable

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739) |I| TYPE OF LOG (C199) |_|—_|

BEGINNING ENDING SOURCE OF

DEPTH DEPTH DATA ’

(C200) ’llll.l‘(0201)’1111.1‘@202) ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't I reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z‘ LOCATION (C226)

files machine published other

readable

L] 1]

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739)

TYPE OF LOG (C199)

M O R S Z

con souezor g e
DATA

(C200) ’ N O I I ‘ (C201) ’ N O I A ‘ (C202)
other driller geol- logs
gov't ogist

OTHER DATA
DATA FORMAT (C225) ’ F M P Z‘ LOCATION (C226)
files machine published other

readable

other
reported

memory owner reporting other

agency

ACOUSTIC LOG:

AS Sonic

AV Acoustic velocity
AW Acoustic waveform
AT Acoustic televiewer

CALIPER LOG:

CP Caliper

CS Caliper, single arm
CT Caliper, three arm

CM Caliper, multi arm

CA Caliper, acoustic

DRILLING LOG:
DT Dirilling time
DR Drillers

DG Geologists
DC Core

ELECTRIC LOG:

EE Electric

ER Single-point resistance
EP Spontaneous potential
EL Long-normal resistivity
ES Short-normal resistivity
EF Focused resistivity

ET Lateral resistivity

EN Microresistivity

EC Microresistivity, forused
EO Microresistivity, lateral
ED Dipmeter

6 - Groundwater Site Schedule

ELECTROMAGNETIC LOG:

MM Magnetic log

MS Magnetic susceptibiity log

MI Electromagnetic induction log

MD Electromagnetic dual induction log
MR Radar reflection image log

MV Radar direct-wave velocity log

MA Radar direct-wave amplitude log

FLUID LOG:

FC Fluid conductivity

FR Fluid resistivity

FT Fluid temperature

FF Fluid differential temperature
FV Fluid velocity

FS Spinner flowmeter

FH Heat-pulse flowmeter

FE Electromagnetic flowmeter
FD Doppler flowmeter

FA Radioactive tracer

FY Dye tracer

FB Brine tracer

NUCLEAR LOG:

NG Gamma

NS Spectral gamma

NA Gamma-gamma

NN Neutron

NT Neutron activitation

NM Neuclear magnetic
resonance

OPTICAL LOG:

OV Video

OF Fisheye video
OS Sidewall video
OT Optical televiewer

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation

OTHER LOG:

OR Other

COMBINATION LOG:
ZF Gamma, fluid
resistivity, temperature
ZlI Gamma, electromagnetic
induction
ZR Long/short normal
resistivity
ZT Fluid resistivity,
temperature
ZM Electromagnetic flowmeter,
fluid resistivity,
temperature
ZN Long/short normal
resistivity, spontaneous
potential
ZP Single-point resistance,
spontaneous potential
ZE Gamma, long/short
normal resistivity,
spontaneous potential,
single-point resistance,
fluid resitivity,
temperature
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MISCELLANEOUS NETWORK DATA (3 types shown)

TYPE OF
RECORD SEQUENCE
RECO) NE|TW R&C&50 NETW

BEGINNING ENDING
YEAR (C115) YEAR (C116)

water

quality
TYPE OF
maves | A B C D E F G H I J K L M N P Z|
physical common trace pesti- nutri- sanitary codes codes codes codes codes codes all or codes codes other
proper- ions elements cides ents analysis D&B B&E B&C B&F D&E C,D&E most B&C& B,C&A

ties radio-
active

- 8pRIMARY 8SECONDARY
SOURCE m FREQUENCY OF D ANALYZING m NETWORK D NETWORK D
AGENCY (C117) COLLECTION (C118) AGENCY (C307) SITE (C257)

SITE (C708)
TYPE OF
RECORD TYPE RECORD SEQUENCE m NETWORK
NO. (C730) (C706)

BEGINNING ENDING
(C780)

YEAR (C115) YEAR (C116)

water
level

- 8 PRIMARY s
SOURCE @ FREQUENCY OF NETWORK SECONDARY
AGENCY (C117) COLLECTION (C118) SITE (C257) NETWORK SITE (C708)

TYPE OF
RECORD TYPE |NE | T W RECORD SEQUENCE m NETWORK
(C780) NO. (C730) (C706)

e T S
YEAR (C115) YEAR (C116)

pumpage
or with-
drawals
8 8
7 METHOD OF PRIMARY SECONDARY
sounee o [ 111 1) RG] ] S [C E WU 7 ] M [
AGENCY (C117) COLLECTION (C118) (C133) i SITE (C257) SITE (C708)
calcu- esti-  meter- un- other
lated mated ed known
FOOTNOTES:
7rrequencyoFcoltecton A B C D F I M O Q S W Z 2 3 4 5 X |
CODES
annually bi continu-  daily semi- inter monthly one-time quarter- semi- weekly other bi- every 3 every4 every5 every 10
monthly  ously monthly mittent only ly annually annually  years years years years
8NETWORKSITE CODES ’ 1 2 3 4

national, district, project, co-
operator,

MISCELLANEOUS REMARKS DATA (4 types shown)

FCE*/CSg)RD ™PEIRIMIK|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘7’ | ‘*’ [

month day year
REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

5:‘57%(83)RD ™PEIRIMIK|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘7’ | ‘7’ [

month day year
REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

Groundwater Site Schedule - 7
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DISCHARGE DATA

RECORD SEQUENCE NO. (C147) m

TYPE OF
DATE DISCHARGE ’ ‘ ‘, ’ ‘ ‘ — ’ ‘ ‘ ‘ ‘ DISCHARGE DISCHARGE (gpm) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
MEASURED (C148) (C703) (C150) °
month day year pumped, flow

ACCURACY OF SOURCE OF DATA (C151)
DISCHARGE | |
MEASUREMENT (C310) ’ E G F P ‘ A D G L M ©) R S Z

excellent  good fair poor othgr driller geologist logs memory owner other reporting other

(LT 2%), (2%-5%) (5%-8%) (GT 8%) gov't reported agency
METHOD OF N\
DISCHARGE
MEASUREMENT ’ A B C D E I3 M (@] P R { T \ U V W X Z ‘
(C152) acoustic bailer current Doppler estimated flume totaling orifice pitot-tube reported trajectory venturi volumetric weir unknown other

meter meter meter meter meter meas

PRODUCTION WATER LEVEL (C153) ’ ‘ ‘ ‘ ‘

‘ ‘ STATIC WATER LEVEL (C154) ’

SOURCE OF DATA (C155) | A D G L M O R S Z |
other driller geologist logs memory owner other reporting other
gov't reported agency
METHOD OF WATER LEVEL ’ ‘
MEASUREMENT (C156) A B C E G H L M N R S T U \% Z
airline recorder calibrated estimated pressure calibrated geophysi- manometer non-rec. reported steel electric unknown calibrated other
airline gage press. gage cal logs gage tape tape elec. tape
Lo O e L1101 L] omoows | ) ) ) |
PUMPING PERIOD (C157) . CAPACITY (C272) ° (C309) °
GEOHYDROLOGIC DATA
RECORD DEPTH TO DEPTH TO
RECORD G EOH SEQUENCE NO. m TOP OF UNIT ’ L] | ‘ BOTTOM OF ’ L] | ‘
TYPE (C748) (C721) (C91) ° UNIT (C92) .

DEN ’1111111‘

IDENTIFIER (C93)

LITHOLOGIC MODIFIER (C97)

o [ 1] P s N U]
(C96) CONTRIBUTING UNIT (C304)

principal secondary no unknown
aquifer aquifer contrib-
ution

’lllllllllllllllllllllllll\lllllll

GEOHYDROLOGIC AQUIFER DATA

RECORD TYPE (C750) A Q F R

RECORD SEQUENCE NO. (C742) m

SEQUENCE NO. OF PARENT RECORD (C256) m

STATIC WATER LEVEL (C126) ’ ‘ ‘ ‘

‘ ‘ CONTRIBUTION (C132) m

DATE (C95) ’ml 7’dLy‘7’ [ ]

onth

year

SITE LOCATION SKETCH AND DIRECTIONS

Township

Range

Section #

8 - Ground-water site schedule







GWPD 9—Recording minimum and maximum
water levels

VERSION: 2010.1

PURPOSE: To determine the minimum and maximum water level in a well between site visits.

Materials and Instruments

10.
11.
12.

13.

Plastic spool of nylon fishing leader, 15- or 18-pound test
Standard 2 1/2-inch water-level float
Transparent 3/8-inch polyethylene tubing
Powdered cork

Brass tubing, 1/4-inch inside diameter
Non-lead shot pellets

Hammer, nails, and screw-eye hooks
Hacksaw

Graduated steel tape

Permanent, water-resistant marker

Field notebook

Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

Safety equipment: gloves, safety glasses, first-aid kit

Data Accuracy and Limitations

Devices were tested in a well having a continuous
recorder and found to measure water levels to an accu-
racy of 0.1 foot.

Use should be limited to wells with water-level depths of
50 feet or less.

The well diameter is limited to 3 inches or larger with a
standard 2 1/2-inch water-level float. In smaller diameter
wells, a weighted dowel could be used in place of the
standard float.

Advantages

Three water-level measurements can be obtained for
each visit to the site regardless of the length of time
between visits.

Devices are inexpensive and easy to install.

Devices can last indefinitely.

Disadvantages

If kinks occur in the polyethylene tubing, they may
prevent the movement of the powdered cork and could
cause anomalous readings.

If these devices are used in wells with water levels
deeper than 50 feet, the nylon leader may stretch and
give anomalous readings.

Dates of the minimum and maximum water levels cannot
be determined.

Assumptions

No continuous recorder is available or necessary.

Dates of the maximum and minimum water levels are
not critical.

The well has a shelter that contains a wooden base or
subfloor.
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Instructions

1. Construct the device for measuring maximum water
levels (fig. 1, items 1-4).

a.

The maximum water-level device consists of a
length of transparent 3/8-inch polyethylene tubing,
two lengths of 1/4-inch inside diameter brass tubing,
non-lead shot, powdered cork, and a nail.

Crimp one end of an 8- to 12-inch length of brass
tubing, slot the brass tubing with a hacksaw over

the lower 3/4 of its length, fill the brass tubing with
non-lead shot, and attach it to the lower end of the
polyethylene tubing. Be sure to place enough non-
lead shot in the polyethylene tubing so that the tub-
ing hangs taut in the well and contains no kinks. The
length of polyethylene tubing selected must be long
enough to keep the lower 12 inches of the brass tub-
ing submerged below the water surface at all times.

b3
(=2}

)

1-Transparent 3/8-inch polyethylene tubing
containing powdered cork

2-Brass tubing, 1/4-inch inside diameter

3-Brass tubing, 1/4-inch, slotted and
filled with non-lead shot

4—Measuring points

device

Maximum

5-Plastic spool of nylon fishing leader
6-Nylon leader, 15- or 18-pound test
7-Standard 2 1/2-inch water-level float

Minimum

device

Figure 1. Devices for measuring maximum and
minimum water levels in wells (modified from Kelly, 1968).

c. Putseveral pinches of powdered cork in the polyeth-
ylene tubing.

d. Bend a short length of brass tubing to form an elbow
and insert the brass elbow into the upper end of the
polyethylene tubing.

e. Insert a nail in the wood base or subfloor of the
well shelter to use as a measuring point. Mark the
measuring point on the tubing with the permanent
marker.

f.  Suspend the maximum water-level device in the well
by hanging the brass elbow over the measuring point
nail.

Determine the maximum water level for the well. The
powdered cork adheres to the walls of the polyethylene
tubing as the water level in the well rises, thereby mark-
ing the maximum water level. The maximum water-level
device is a modification of a crest-stage gage.

a. Gently withdraw the tubing assembly from the well.

b. Measure the distance between the measuring point
and the top of the powdered cork with a graduated
steel tape.

c. Record the maximum water level in the field note-
book.

d. Shake the powdered cork to the bottom of the device
and re-install the maximum water-level device.

Construct the device for measuring minimum water
levels (fig. 1, items 5-7).

a. The minimum water-level device consists of nylon
fishing leader wound on a disc-shaped spool, a
standard 2 1/2-inch water-level float, a nail, and two
screw-eye hooks.

b. Attach the disc-shaped spool to the wooden base or
shelter subfloor with a nail.

c. Attach the two screw-eye hooks to the subfloor as
shown in figure 1. The lower eye hook is used as a
measuring point.

d. Thread the nylon fishing leader from the disc-shaped
spool through the screw-eye hooks and secure the
nylon leader to the top of the float.

e. Mark the waterline on the float with a permanent,
water resistant marker before installing the float in
the well.
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Determine the minimum water level for the well. The Data Record i ng
water-level float pulls the nylon fishing leader from the
spool as the water level declines and the nylon leader
becomes slack. Spool friction prevents the nylon leader
from rewinding.

Record minimum and maximum water levels in the field
notebook.

a. Place the nail of the index finger on the nylon leader
at the eye hook measuring point to mark the leader. References

b. Hold your index finger on the leader mark and gen-
tly withdraw the nylon leader from the well. Kelly, T.E., 1968, Minimum and maximum water-level
recording devices, in Chase, E.B., and Payne, F.N., comps.,
¢. Measure the amount of nylon leader between the Selected techniques in water resources investigations,

measuring point and the float plus the distance from 1966-67: U.S. Geological Survey Water-Supply Paper
the float-leader connection to the float waterline with 1892, p. 83-86.

a graduated steel tape.

d. Record the minimum water level in the field note-
book.

e. Rewind the spool and re-install the minimum water-
level device.






GWPD 10—Estimating discharge from a pumped well by

use of a circular orifice weir

VERSION: 2010.1

PURPOSE: To estimate the discharge from a pumped well from a non-vertical standard pipe by using a

circular orifice weir.

Materials and Instruments

1. Steel orifice plate

2. Hand level

3. Piezometer tube, 1/8-inch or 1/4-inch diameter
4. Glass tube, 1/8-inch or 1/4-inch diameter

5. Accurate yardstick, or other suitable ridged scale
6. Graduated tape

7. Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

8. Field notebook

9. Groundwater Site Inventory (GWSI) System Ground-
water Site Schedule, Form 9-1904-A

Data Accuracy and Limitations

1. The circular orifice weir method is accurate to within
2 percent.

2. The hole in the steel plate of the orifice weir must be
accurately cut, be centered, be circular, and have a bev-
eled edge. The steel plate restricts the flow through the
orifice and creates a pressure head in the discharge pipe.

3. For the orifice weir to function properly, the gate valve
that controls the rate of discharge must be placed at least
10 pipe diameters from the piezometer tube connection
to keep pipe turbulence to a minimum.

4. The piezometer tube must be completely free of any
obstruction and free of air bubbles when a reading of
the pressure head is made. The head in the line is cor-

related with discharge by use of tables calibrated for the
particular ratio between the orifice and the discharge pipe
diameters (table 1).

5. The discharge pipe must be level, and the water flow
from the end of the discharge pipe must fall freely.

Advantages

1. This method provides an accurate means of determining
the discharge rate from turbine or centrifugal pumps.

2. No special training is needed to use this method.

Disadvantages

1. This method cannot be used to measure the pulsating
flow from a piston pump.

2. Well flow must be constant.

Assumptions

1. An appropriately sized orifice plate is available and was
built accurately.

2. The diameter of the orifice plate is less than eight-tenths
of the inside diameter of the pipe that serves as the chan-
nel of approach.

3. The last 6 feet of the discharge line is level and contains
a fitting that is screwed into a 1/8-inch or 1/4-inch tapped
hole centered on the discharge line, exactly 24 inches
from the orifice plate.
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Instructions

1. Figure 1 shows the essential details for setting up a
circular orifice weir for measuring the discharge rate of
a well that is being pumped with a turbine or centrifugal

pump.

2. Select an appropriately sized circular orifice weir and
attach it to the end of the discharge pipe. Table 1 lists
3- to 10-inch circular orifice weirs that can be used with
discharge pipes ranging from 4- to 12-inches in diameter.

3. Place a short piece of glass tubing into the upper end of
the piezometer tube. Attach the lower end of the piezom-
eter tube to the fitting on the discharge line that is located
24 inches from the orifice plate (fig. 1). Tape the piezom-
eter tube to the scale making sure that the zero mark on
the scale lines up with the center of the piezometer fitting
in the discharge pipe.

4. The water level in the piezometer tube represents the
pressure in the approach pipe when water is being
pumped through the orifice. The water level can be
observed in the glass tube.

5. To read the pressure head in the glass tube, hold the
piezometer tube in an upright position perpendicular
to the discharge pipe. Read the water level using the
attached scale.

6. Determine the well discharge from table 1. For example,
if the pressure head is 25.5 inches, the orifice plate is
5 inches in diameter and the discharge pipe is 8 inches
in diameter; follow the 25.5-inch line from the left scale
until it intersects with the 5-inch orifice and 8-inch pipe
column. The well discharge rate obtained from table 1 is
500 gallons per minute.

1/16 inch —>|<«—
—> | «—1/8-3/8 inch
Detail of

orifice plate

Piezometer tube

7. Between water-level readings, check for air bubbles in
the piezometer tube. If air bubbles are present, they can
be eliminated from the piezometer tube by dropping the
tube between readings so that water flows from it.

8. Record estimated discharge in the field notebook and in
the discharge data section of the GWSI Groundwater Site
Schedule (fig. 2, Form 9-1904-A).

Data Recording

Data are recorded in a field notebook. Discharge data
should also be recorded in the discharge data section of the
GWSI Groundwater Site Schedule (Form 9-1904-A).

References

Driscoll, F.G., 1986, Groundwater and wells (2d ed.): St. Paul,
Minnesota, Johnson Filtration Systems, Inc., 1089 p.

Hoopes, B.C., ed., 2004, User’s manual for the National Water
Information System of the U.S. Geological Survey, Ground-
Water Site-Inventory System (version 4.4): U.S. Geological
Survey Open-File Report 2005-1251, 274 p.

Layne & Bowler, Inc., 1958, Measurement of water flow
through pipe orifice with free discharge: Memphis, TN,
Layne & Bowler, Inc., Bulletin 501, p. 22-25.

U.S. Geological Survey, Office of Water Data Coordination,
1977, National handbook of recommended methods for
water-data acquisition: Office of Water Data Coordination,
Geological Survey, U.S. Department of the Interior, chap. 2,
p. 2-17.
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Figure 1.

4 feet, minimum

Orifice plate

18

24 inches

Essential details of the circular orifice weir commonly used for measuring

well discharge when pumping by means of a turbine pump. Discharge pipe must be

level (Driscoll, 1986).
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Table 1. Orifice table for measurement of water through pipe orifices with free discharge. Values are in gallons per minute to the
nearest whole number. (Compiled by the Engineering Department of Layne and Bowier, Inc., from original calibrations by Purdue

University)
[—; no data]
Head 3-inch orifice 4-inch orifice 5-inch orifice 6-inch orifice 7-!n_ch 8-!n_ch 9-!n_ch 10-.".|ch
cat orifice orifice orifice orifice
in::lllles 4-inch 6-inch 6-inch 8-inch 6-inch 8-inch 8-inch  10-inch | 10-inch | 10-inch | 12-inch | 12-inch
pipe pipe pipe pipe pipe pipe pipe pipe pipe pipe pipe pipe
5 100 76 145 140 280 220 380 320 — — 825 1,100
5.5 104 79 153 145 293 230 394 333 — — 860 1,150
6 108 82 160 150 305 240 408 345 — — 895 1,200
6.5 111 85 167 155 316 250 421 358 — — 930 1,250
7 115 88 172 160 328 260 433 370 — — 965 1,300
7.5 119 91 179 165 339 270 446 383 — — 1,000 1,350
8 122 94 185 170 350 280 458 395 600 935 1,032 1,400
8.5 125 96 190 175 361 289 471 408 617 963 1,065 1,440
9 128 99 195 180 372 298 483 420 633 992 1,093 1,480
9.5 130 102 200 185 383 307 495 433 650 1,016 1,120 1,520
10 133 104 205 190 393 316 508 445 666 1,040 1,148 1,560
10.5 137 107 210 195 402 324 521 458 682 1,060 1,172 1,600
11 140 109 215 200 412 330 533 470 698 1,080 1,200 1,635
11.5 143 111 220 204 421 338 545 480 713 1,100 1,225 1,670
12 146 114 225 208 430 346 556 490 728 1,120 1,250 1,705
12.5 149 116 230 212 439 354 567 500 743 1,139 1,277 1,740
13 151 118 234 216 4438 362 578 510 757 1,158 1,303 1,775
13.5 154 121 239 219 457 369 589 520 771 1,176 1,328 1,810
14 157 123 243 224 465 376 599 530 785 1,194 1,352 1,845
14.5 159 126 247 227 473 383 609 540 799 1,212 1,376 1,875
15 162 128 250 231 480 390 618 550 812 1,230 1,400 1,905
15.5 164 130 254 234 488 396 627 559 825 1,248 1,421 1,940
16 167 132 257 238 495 402 636 568 838 1,266 1,441 1,970
16.5 170 134 261 241 503 408 645 577 851 1,284 1,460 2,000
17 172 136 264 245 510 414 654 586 863 1,302 1,480 2,030
17.5 175 138 268 249 517 420 663 595 875 1,319 1,500 2,060
18 178 140 271 252 524 426 672 604 887 1,336 1,520 2,089
18.5 180 142 275 256 530 432 681 612 899 1,353 1,540 2,118
19 183 144 278 259 536 438 690 620 910 1,370 1,560 2,146
19.5 185 146 282 263 542 444 699 628 922 1,387 1,580 2,175
20 187 148 285 266 548 449 708 636 933 1,404 1,600 2,204
20.5 190 150 289 270 554 455 717 643 945 1,421 1,620 2,232
21 192 152 292 273 560 460 726 650 956 1,438 1,640 2,260
21.5 195 154 295 275 566 465 735 657 968 1,455 1,659 2,288
22 197 156 299 279 572 470 744 664 979 1,471 1,677 2,316
22.5 199 158 302 282 578 475 752 671 990 1,486 1,695 2,343
23 201 160 305 285 584 479 760 678 1,001 1,500 1,714 2,360
23.5 203 162 307 288 590 484 768 685 1,012 1,515 1,732 2,382
24 205 164 310 291 596 488 776 692 1,022 1,529 1,750 2,409
24.5 207 165 314 294 602 492 784 699 1,033 1,543 1,767 2,435
25 210 167 317 297 608 496 791 706 1,043 1,557 1,783 2,461
25.5 212 169 320 300 614 500 798 713 1,059 1,571 1,799 2,487
26 214 171 323 303 620 504 805 720 1,064 1,585 1,815 2,513
26.5 216 173 326 305 626 508 812 727 1,074 1,599 1,830 2,539
27 219 174 329 308 632 512 818 734 1,084 1,613 1,845 2,565
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Table 1. Orifice table for measurement of water through pipe orifices with free discharge. Values are in gallons per minute to the
nearest whole number. (Compiled by the Engineering Department of Layne and Bowier, Inc., from original calibrations by Purdue
University)—Continued

[—; no data]
Head 3-inch orifice 4-inch orifice 5-inch orifice 6-inch orifice 7-!n_ch 8-!n_ch 9-!n_ch 10-.".‘ch
cat orifice orifice orifice orifice
in::lllles 4-inch 6-inch 6-inch 8-inch 6-inch 8-inch 8-inch  10-inch | 10-inch | 10-inch | 12-inch | 12-inch
pipe pipe pipe pipe pipe pipe pipe pipe pipe pipe pipe pipe
27.5 221 176 332 311 638 516 825 741 1,094 1,627 1,860 2,590
28 222 177 335 314 644 520 831 747 1,104 1,641 1,875 2,610
28.5 224 179 337 317 650 524 838 754 1,114 1,655 1,890 2,630
29 226 180 340 320 656 528 844 760 1,124 1,669 1,905 2,650
29.5 228 182 343 323 662 532 851 767 1,134 1,683 1,920 2,670
30 230 183 346 325 668 536 857 773 1,143 1,697 1,935 2,690
30.5 232 185 348 328 674 540 863 780 1,153 1,711 1,950 2,713
31 235 186 351 330 680 544 869 786 1,162 1,725 1,965 2,736
31.5 236 188 354 333 686 548 876 793 1,172 1,739 1,980 2,759
32 239 189 357 335 692 552 882 799 1,181 1,753 2,005 2,782
32.5 240 191 360 338 697 556 889 806 1,191 1,767 2,020 2,805
33 242 192 363 340 703 560 895 812 1,200 1,791 2,040 2,828
33.5 244 194 366 342 709 564 901 818 1,209 1,795 2,050 2,850
34 246 195 369 345 715 568 907 824 1,218 1,809 2,060 2,873
345 248 196 372 247 720 572 913 830 1,227 1,823 2,075 2,896
35 250 197 375 349 726 576 919 836 1,235 1,837 2,090 2,919
35.5 252 198 377 351 732 580 925 842 1,243 1,851 2,100 2,941
36 254 200 380 354 737 584 931 847 1,251 1,865 2,112 2,964
36.5 256 201 383 356 743 588 937 852 1,259 1,879 2,124 2,980
37 257 203 385 358 748 592 943 857 1,266 1,893 2,136 3,002
37.5 259 204 388 360 754 596 949 862 1,274 — 2,148 3,024
38 260 205 390 363 759 600 955 867 1,281 — 2,160 3,046
38.5 262 206 393 365 765 604 961 872 1,289 — 2,173 3,068
39 263 208 396 367 770 608 967 877 1,295 — 2,185 3,088
39.5 265 209 398 369 776 612 974 882 1,304 — 2,197 3,110
40 266 210 401 371 781 616 979 887 1,311 — 2,210 3,130
40.5 267 211 403 373 786 620 985 891 1,319 — 2,225 3,146
41 269 212 406 375 790 624 990 896 1,326 — 2,233 3,160
41.5 271 213 408 378 795 628 996 901 1,334 — 2,245 3,179
42 272 214 411 380 800 631 1001 906 1,341 — 2,257 3,199
425 274 216 413 382 805 635 1007 910 1,349 — 2,273 3,219
43 275 217 415 384 810 638 1012 915 1,356 — 2,285 3,230
435 277 218 418 386 815 642 1018 920 1,364 — 2,397 3,250
44 278 219 420 388 820 645 1023 925 1,371 — 2,309 3,263
445 280 220 422 390 824 649 1029 929 1,379 — 2,326 3,280
45 281 222 425 392 828 652 1034 934 1,387 — 2,338 3,298
455 283 223 427 394 832 656 1040 939 1,394 — 2,350 3,316
46 284 224 429 396 837 659 1045 944 1,401 — 2,363 3,334
46.5 285 225 432 399 842 663 1051 948 1,409 — 2,375 3,351
47 287 227 434 401 847 666 1056 953 1,416 — 2,387 3,368
47.5 289 228 437 403 851 669 1062 958 1,424 — 2,399 3,389
48 290 229 440 405 855 672 1067 963 1,431 — 2,411 3,405
48.5 292 230 442 407 859 676 1073 967 1,439 — 2,423 3,426
49 293 231 444 409 863 679 1078 972 1,446 — 2,434 3,443
49.5 294 232 446 411 868 683 1084 977 1,454 — 2,444 3,460
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Table 1. Orifice table for measurement of water through pipe orifices with free discharge. Values are in gallons per minute to the
nearest whole number. (Compiled by the Engineering Department of Layne and Bowier, Inc., from original calibrations by Purdue
University)—Continued

[—; no data]
Head 3-inch orifice 4-inch orifice 5-inch orifice 6-inch orifice 7-!n_ch 8-!n_ch 9-!n_ch 10-.".‘ch
cat orifice orifice orifice orifice
in::lllles 4-inch 6-inch 6-inch 8-inch 6-inch 8-inch 8-inch  10-inch | 10-inch | 10-inch | 12-inch | 12-inch
pipe pipe pipe pipe pipe pipe pipe pipe pipe pipe pipe pipe
50 296 234 448 413 872 686 1089 982 1,461 — 2,454 3,477
50.5 298 235 450 415 876 690 1095 986 1,469 — 2,464 3,494
51 300 236 453 417 880 693 1100 991 1,476 — 2,474 3,511
51.5 301 237 455 419 884 697 1105 996 1,484 — 2,486 3,527
52 302 238 457 421 888 700 1110 1000 1,491 — 2,498 3,544
52.5 303 239 459 423 892 704 1115 1005 1,499 — 2,510 3,560
53 304 240 461 425 896 707 1,120 1,009 1,506 — 2,522 3,575
53.5 305 241 463 427 900 711 1,125 1,014 1,513 — 2,534 3,591
54 307 243 465 429 904 714 1,130 1,018 1,520 — 2,545 3,602
54.5 309 244 467 431 908 718 1,135 1,023 1,527 — 2,555 3,618
55 310 246 469 433 912 721 1,140 1,027 1,534 — 2,565 3,634
55.5 311 247 471 435 915 725 1,145 1,032 1,541 — 2,575 3,650
56 313 248 472 437 919 727 1,150 1,036 1,548 — 2,586 3,667
56.5 314 249 474 439 923 730 1,155 1,040 1,554 — 2,597 3,684
57 315 250 476 441 927 733 1,160 1,044 1,560 — 2,608 3,702
57.5 316 251 478 443 930 736 1,165 1,046 1,567 — 2,619 3,719
58 317 252 480 445 934 739 1,170 1,052 1,574 — 2,630 3,736
58.5 319 253 482 447 938 742 1,175 1,056 1,580 — 2,641 3,752
59 320 254 485 449 942 745 1,180 1,060 1,586 — 2,653 3,768
59.5 321 256 487 451 945 748 1,185 1,064 1,592 — 2,665 3,784
60 323 257 489 453 948 751 1,190 1,068 1,598 — 2,676 3,800
60.5 324 258 491 455 951 754 1,195 1,072 — — — —
61 325 259 492 457 955 757 1,200 1,076 — — — —
61.5 326 261 494 459 958 760 1,205 1,080 — — — —
62 328 262 496 461 961 763 1,209 1,084 — — — —
62.5 329 263 498 463 964 766 1,214 1,088 — — — —
63 330 264 500 465 968 769 1,218 1,092 — — — —
63.5 331 265 502 467 971 772 1,223 1,096 — — — —
64 333 266 504 469 974 775 1,227 1,099 — — — —
64.5 334 267 507 471 977 778 1,232 1,103 — — — —
65 335 268 509 472 981 781 1,236 1,106 — — — —
65.5 336 269 511 474 984 784 1,241 1,110 — — — —
66 338 271 513 475 988 787 1,245 1,113 — — — —
66.5 339 272 515 4717 991 790 1,250 1,117 — — — —
67 340 273 517 479 995 793 1,254 1,120 — — — —
67.5 341 274 518 481 998 796 1,259 1,124 — — — —
68 343 275 520 483 1,002 799 1,263 1,127 — — — —
68.5 344 276 521 485 1,005 802 1,268 1,131 — — — —
69 346 277 523 487 1,009 805 1,272 1,134 — — — —
69.5 347 278 524 489 1,012 808 1,276 1,137 — — — —
70 349 280 525 491 1,016 811 1,280 1,140 — — — —
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FORM NO. 9-1904-A
Revised Sept 2009, NWIS 4.9 File Code
Coded by U.S DEPT. OF THE INTERIOR Date
Checked by GEOLOGICAL SURVEY

Entered by

GROUNDWATER SITE SCHEDULE
General Site Data
AGENCY SITE ID PROJECT
cooe (ca)  [UISIGIS ) I (C5) IR

STATION NAME (C12/900)

{llllllllllllllllllllllllllllllllllllllllllllllllll

1(Tg8'°0'52) ’ el Y ‘ DISTRICT (C6) m COUNTRY (C41) m STATE (C7)
Primary Secondary m
COUNTY or TOWN (C8) County code
LONGITUDE LAT/LONG
I(_(?J)ITUDE’ Y l ‘ (€10 ’ Y Y ) B ‘ accuracy |[H[ 1[5 [STR[F [T [M]U]
. (€11) Fndrh fenth half sec. 3 5 10 mn. o
ALTITUDE
vaone [l DI GIL IMINTR[S[U] KHNSe |[NAD27  NAD83| 417 TR
land DGPS GPS LORAN map inter- reported survey, Un- | North American North American

net polated
digital map

Datum of 1927 Datum of 1983

ALTITUDE ALTITUDE ALTITUDE
ACCURACY eeE IAID |G| |J |[LIM|IN|R] U | barum | NGVD29 NAVD88
(C18) (C17) alimeter DGPS GPS IfSAR LiDAR Level map DEM e, oy~ (C22) National Geodetic North American
Vertical Datum of 1929 Vertical Datum of 1988
LANDNET(CW’ | ‘ | ‘ | ‘Sl [ | ‘Tl I I I I B
g g g section township range merid
TOPO-
seapc |A B C D E F G H K L M O P S T U V W ‘
(C19) alluvial playa  stream depres-  dunes flat flood- hill- sink- lake or mangrove  off- pedi- hill- ter- undu- valley  upland
fan channel sion plain top hole swamp swamp shore ment side race lating flat draw
DAYLIGHT
SAVINGS TIME
HYDROLOGIC DRAINAGE STANDARD TIME FLAG (C814)
e Ll bbb || | BASINGODE ZONE (C813
(C20) (C801) ( ) YORN
MAP NAME MAP
(C14) ’l“l1“IIIIIIIIIIII‘SCALE(CH)’l[lll“
2 NATIONAL
AGENCY ‘ A D | L M o R WATER-USE m
USE (C803) - - — - — "
active discon- inactive active active inventory remediated (C39)
no/na  tinued site  written  oral site
DATATYPE (C804)
Pla_ce an ‘A" (active), an
I (inactive), or an ‘0" \ \ \ \ \ \ \ \ \ \ \ \ \ \
(inventory) in the WL wL  Qw Qw PR PR EV EV  wind tide  ftide  sed. sed.  peak  low state
appropriate box cont int cont int cont int cont int vel. cont int con ps flow flow water
use
INSTRUMENTS (C805)
(Place a "Y' in the | | | | | | |
appropriate box): digital graphic tele- tele- tele-  AHDAS crest- tide deflec- bubble stilling CRtype weigh- tipping acoustic electro- pressure
rec- rec- metry metry metry stage gage tion gage well recorder ing bucket velocity magnetic transducer
order  order land radio satellite gage meter rain rain meter flowmeter
line gage gage
DATE RECORD READY
INVENTORIED ’ ‘ ‘7 ’ ‘ ‘ — i ‘ ‘ ‘ FOR WEB (C32) Y C i P L
©rm month day vear ey oy Plopne- ol e
REMARKS (C806)
FOOTNOTES
1SITE TYPE
(C802)
GL Glacier oc Ocean GW Well SB Subsurface
WE Wetland oCc-Co Coastal GW -CR Collector or Ranney type well SB-CV Cave
AT Atmosphere LK Lake, Reservoir, GW -EX Extensometer well SB-GWD Groundwater drain
ES Estuary Impoundment GW -HZ Hyporheic -zone well SB-TSM Tunnel, shaft, or mine
LA Land SP Spring GW -IW Interconnected wells SB-UZ Unsaturated zone
LA-EX Excavation ST Stream GW -TH Test hole not completed as a well
LA-OU Outcrop ST-CA Canal GW -MW Multiple wells
LA-SNK  Sinkhole ST-DCH Ditch
LA-SH Soil hole ST-TS Tidal strea m
LA-SR Shore FA-WIW Waste-Injection well
C22 Other (see manual for codes)
2
’WS DO CO‘ IN ‘ IR| M ‘ Lv ‘ PH ‘ ST ‘ RM ‘ TE‘ AQ‘ C36 Other (see manual for codes)
water domestic commer- industrial irmigation mining livestock power  waste  remedia- thermo- _ aqua-

cial hydro-  water tion

electric  treatment

supply
power

Figure 2. Groundwater Site Schedule, Form 9-1904-A.

electric ~ culture

C39 is mandatory for all sites having data in SWUDS.



GWPD 10—Estimating discharge from a pumping well by use of a circular orifice weir 87

GENERAL SITE DATA

patARELABILITY c3) | © L M U DATE OF FIRST CONSTRUCTION (C21) ’molnm ‘7’ dlay ‘7i | yiar | ‘

field poor  minimal un-
checked location  data checked

USE OF SECOND- TERTIARY
st ' [A_ € D E G H M O P R S T U V W X Z|avose| |ustor | |
(C23) anode standby drain geo- seismic heat mine obser- oilor recharge repres- test unused with- with- waste des- OF SITE SITE
emer. thermal reservoir vation gas surize drawal/  drawal troyed (0301)_ (See (0302)_ (See
supply return use of site) use of site)
USE OF SECOND- TERTIARY
WEf|[ABCDEFHIJKMNPQRST UY Z| R CERT
(C24) air_botling comm- de- power fire domes- iri- indus- mining medi- indus- public _aqua- recrea- stock insti- unused desalin- other OF WATER WATER
cond. ercial water tic gation trial cinal trial  supply culture tions tutional ation (C25) (see use (C26)
(cooling) of water) (see use of water)
¢$g||5FER U] N C M X ‘ PRIMARY NATIONAL
(C713) AQUIFER (C714) ‘ ‘ ‘ ‘ ‘ ‘ ‘ AQUIFER (C715) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
unconfined unconfined confined  confined mixed
single multiple single multiple
HOLE WELL SOURCE
oeew [ L Jeem [ Ly ] geem[A D G L M O R S 2
(C27) (C28) DATA (C29) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
WATER-LEVEL DATA
DATE WATER-LEVEL MEASURED (C235) ‘ WATER-LEVEL TYPE
‘ | ‘*‘ | ‘ il TIME (C709) CODE (C243)
By day year land meas. vertical
surface pt. datum
WATER LEVEL ’ ‘ MP SEQUENCE NO. (C248)
(C237/241/242) | ] . | (Mandatory if WL type=M)
WATER-LEVEL
DATUM (G245) | NovD20  NAVDBB [\ | 4 g | ]
Mandatory if WL type=S i i North American
( y yp ) Veﬁ%;?rg;tﬁﬁogfeglgzg Vertioal Datum of 1088 Other (See manual for codes)
SITE STATUS
FOR WATER ’ A B C D E F G H | J M N ®) P R S T v W X Z
LEVEL (C238) atmos. tide ice dry recently flowing nearby nearby injector injector plugged measure- obstruc- pumping recently nearby nearby foreign well  affected by other
pressure stage flowing flowing recently site site ment ion pumped pumping recently sub- des- surface
flowing monitor discontinued pumped stance troyed water
METHOD OF WATER-LEVEL ’
airline analog calibrated differ-  esti-  trans- pressure calibrated geophysi- mano- non-rec. observed A°CUSIC reported steel electric calibrated other
airline eGnggl mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape
WATER-LEVEL SOURCE OF WATER-LEVEL
RCTRAGY 627y [LODMINNZINON|  SouRceor A . D G L M O R s Z
foot tenth hun-  notto other driller's geol- geophysi-  memory owner other reporting other
dredth nearest gov't log ogist cal logs reported agency

PERSON MAKING MEASURING AGENCY (C247
(WATER LEVEL PARTY) (20 char)

REMARKS (C267) RECORD READY FOR
(256 char)

e (cos0) Y c P L
ready to condi- proprie- local use
display  tional tary only

CONSTRUCTION DATA
O e (10 )-[1 0]
RECORD TYPE (C754) RECORD SEQUENCE NO. (C723) CONSTRUCTION (C60) month day vear
NAME OF CONTRACTOR ’ Ll L Ll l SOURCE OF DATA ’A D G L M O R S Z ‘
(C63) (C64) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
METHOD OF ’ A B C D H J P R S T \% w Z
CONSTRUCTION (C85) air-rotary  bored or cable dug hydraulic jetted air per- reverse sonic trenching driven drive wash  other
augered tool rotary cussion rotary
TYPE OF
weor 0 [C F G H O P S T W X Z] s [B C G N _Z|
porous gravel gravel horiz. open perfor screen sand walled open other ( ) bentonite clay  cement  none other
concrete w/perf. screen gallery end slotted point grout
BOTTOM OF SEAL (C68) m METHOD OF DEVELOPMENT (C69) ’ A B C J N P S Z
air-lift bailed compres- jetted none pumped surged other
pump sed air
[c b E F H M Z
HOURS OF DEVELOPMENT (C70) SPECIAL TREATMENT (C71)
chem- dryice explo- defloc- hydro- mech-  other
icals sives  culent frac- anical

2 - Groundwater Site Schedule turing
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CONSTRUCTION HOLE DATA (3 sets shown)

RECORD TYPE (C756) HO|LE RECORD SEQUENCE NO. (C724) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| memmen, [0
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
| gemme, L)L
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
cmrier, ().
| INTERVAL (C75) .

DEPTH TO TOP OF |
INTERVAL (C73) I

| i DEPTH TO BOTTOM OF ’
INTERVAL (C74) I I

DEPTH TO TOP OF L]
INTERVAL (C73)

| i DEPTH TO BOTTOM OF
INTERVAL (C74) I I

DEPTH TO TOP OF |
INTERVAL (C73) I |

| | DEPTH TO BOTTOM OF
INTERVAL (C74)

CONSTRUCTION CASING DATA (4 sets shown)

RECORD TYPE (C758) C S N G RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
0 ey .00
CASING (C79) .

DEPTH TO TOP OF |
CASING (C77) | | | |

| | DEPTH TO BOTTOM OF ’ L
CASING (C78)

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m m

RECORD SEQUENCE NO. (C725) m SEQUENCE NO. OF PARENT RECORD (C59) m
| swes 0.0
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) I

| | DEPTH TO BOTTOM OF ’
CASING (C78) I

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m E

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
DIAMETER OF
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) | | | |

| DEPTH TO BOTTOM OF ’
| CASING (C78) ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

DEPTH TO TOP OF
CASING (C77) | | | |

FOOTNOTE:
4 CASING MATERIAL
CoDES ABC DEFGH 1 JKLMNPQR STUVWXY Z 46
abs  brick concrete copper PTFE Fiber- galv. Fiber- wrought Fiber- PVC glass other PVC PVCor FEP rock or steel tile coated stain- wood steel steel other stain- stain-
glass iron glass iron glass thread- metal glued plastic stone steel less carbon g_alva- mat. less less
plastic epoxy ed steel nized 304 316

Groundwater Site Schedule - 3
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CONSTRUCTION OPENINGS DATA (3 sets shown)

RECORD TYPE (C760) RECORD SEQUENCE NO. (C726) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|

DEPTH TO TOP OF | | |
INTERVAL (C83)

| DEPTH TO BOTTOM OF ’
| INTERVAL (C84) ‘ ‘ ‘ ‘

1 wemwe, (0.0
INTERVAL (C87) .

5 D 6 TYPE OF OPENING LENGTH OF OPENING m m WIDTH OF OPENING m m

MATERIAL TYPE (C86) (c8s) (C89) . (C88) .

RECORD SEQUENCE NO. (C726) IIl

DEPTH TO TOP OF |
INTERVAL (C83) O |

| | DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

T wmemer, 1.0
INTERVAL (C87) o

: [ spgsororamel]  igggrmeororeme [ ][] pgprororewme[ 1.1 ]

MATERIAL TYPE (C86) (c85) (C89) . (C88) ®

recorn seauence no. 7z RN

DEPTH TO TOP OF ‘
INTERVAL (C83) |

| i DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

| memre, (.00
‘ INTERVAL (C87) °
5 6 TYPE OF OPENING
LENGTH OF OPENING WIDTH OF OPENING
MATERIAL TYPE (CSG)D (C85) (C89) . (C88) .

FOOTNOTES:

5 TYPE OF MATERIAL CODES FOR

OPEN SECTIONS
[ABCDEFGHIJKLMNPQURSTVWXYZ46

ABS brass concrete ceramic PTFE fiber- galv. fiber- wrought fiber- PVC glass other PVC PVC FEP stain- steel tile brick mem- steel steel other stain- stain-
or glass iron glass iron glass thread- metal glued less brane carbon galva- less less
bronze plastic epoxy ed steel nized 304 316
6 TYPE OF OPENINGS CODES
. F L ™M P R s T W X 7
fractured louvered or mesh perforated, wire- screen sand walled or open other
rock shutter-type screen porous or wound (unk.) point shored hole
slotted screen screen
CONSTRUCTION MEASURING POINT DATA
RECORD RECORD BEGINNING ’ ‘ ENDING i ‘
TYPE SEQUENCE DATE — — DATE — —
e MPINT] geeesss ] eas, Lo -l -l ] Lo -l -l
month day year
ALTITUDE OF ALTITUDE ALTITUDE
m m MEASURING ’ ‘ METHOD |:| ACCURACY m
M.P. HEIGHT (C323) . POINT (C325) I T (C326) (C327)
ALTITUDE ’ l
DATUM M.P. REMARKS (C324
paoM | e T O O A B
’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘
RECORD READY FOR
EEE I = v Yy ¢ P L
ready to condi- proprie- local use
display tional tary only

4 - Groundwater Site Schedule
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CONSTRUCTION LIFT DATA

RECORD TYPE RECORD SEQUENCE o ‘ ‘
RECO! L) | |F)T] Recoros [ | |] nproruer [A. B € J P R S T U X Z

(C43)
air bucket centri- jet piston rotary submer- turbine un- no lift  other
fugal sible known
RECC | | Tk (D E G H L N W Z]
RECORDED — — INTAKE TYPE OF
(C38) ’ ‘ ‘ ’ ‘ ‘ ‘ ‘ ‘ DEPTH (C44) m POWER (C45) S
month day year diesel electric glaso— hand LPgas natural solar windmill other
ine
HORSE-
POWER
RATING ‘ MANUFACTURER’ } SERIAL NO. ‘
(Ca6) [ I I (C48) N I Y Y ) A (C49) Y I O B
’ POWER COMPANY ACCOUNT ’ ‘
POowercomPany csoy | | | | | | | [ [ | | | NUMBER (G51) I I
POWER METER ’ ‘ PUMP RATING (C53) ’ } ADDITIONAL LIFT m
NUMBER (C52) l ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ (million gallons/units of fuel) ‘ . ‘ ‘ ‘ ‘ (C255)

PERSON OR COMPANY RATED PUMP CAPACITY @ STANDBY POWER (C56
MAINTAINING PUMP (C54) N Y I A ‘ (gpm) (C268) (SeeTYPEOFPOVV(ER))

|

HORSEPOWER OF STANDBY POWER SOURCE (C57) | 1]

MISCELLANEOUS OWNER DATA

RECORD TYPE (c768) | O W|N R RECORD SEQUENCE NO. (C718) |I| DATE OF OWNERSHIP (C159) m - m - m

WU OWNER
CP GV IN M_OT TG WS | (-0 -0 ]
N e - N END DATE OF OWNERSHIP (C374)
Corporation Govern- Individual  Military ~ Other Tribal Water

TYPE
ment Supplier

(C350)

NAME

OWNER'S ‘
(C161)

EXAMPLES: JONES, RALPH A.
JONES CONSTRUCTION COMPANY

OWNER'S ACCESS TO
PHONE “| | | | | | ] OWNER'S CREE .

NUMBER NAME Public  Coo istri i
p- USGS District Proprietary
(C351) (C352) Access erator  Only Only

OWNER'S ADDRESS

(LINE 1)
’lllllllllllllllllllllllllllllllllllll\lll‘

(C353)
OWNER'S ADDRESS

(LINE 2)
@ | )
OWNER'S CITY
NAME

C
(355)’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

OWNER'S ZIP
STATE (€350) m CODE (C357) ’ [ I el O N B

OWNER'S COUNTRY
NAME

‘C358"\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ACCESS TO OWNER'S
PHONE/ADDRESS 0 1 2 B 4 ‘

(C359) Public Coop- USGS District Proprietary
Access erator Only Only

MISCELLANEOUS VISIT DATA

RECORD TYPE (C774) VST RECORD SEQUENCE NO. (C737)|I| DATE OFVISIT(C187)‘ | ‘7‘ | ‘7‘ [

month day year

NAMEOFPERSON(G188)’lllllllllllllllllllll‘

Groundwater Site Schedule - 5
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MISCELLANEOUS OTHER ID DATA (2 sets shown)

RECORD SEQUENCE
RECORD TYRE (©770) RECRRES L] omeroesolr i r i
ASSIGNER(C191>’1lllllllllllll‘
RECORD SEQUENCE
NO. (C736) |I| OTHER'D(C19°)| Y ) I i
ASSIGNER(C191)"“““““““
MISCELLANEOUS OTHER DATA
RECORD TYPE (C772) RECORD SEQUENCE NO. (C312) |I|
?JPHEE'?C?QK‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘
| c D R z | | F M P z |
OTHER DATA LOCATION (C182) DATA FORMAT (C261)
Cooperator's  District Reporting other files, machine published, other
ffice, Office Agency readable,

MISCELLANEOUS LOGS DATA (3 sets shown)

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739) |I| TYPE OF LOG (C199) |_|—_|

BEGINNING ENDING SOURCE OF

DEPTH DEPTH DATA ’

C200) NI I T - I o I =7 ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P - ‘ LOCATION (C226)

files machine published other
readable

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739) |I| TYPE OF LOG (C199) |_|—_|

BEGINNING ENDING SOURCE OF

DEPTH DEPTH DATA ’

(C200) ’llll.l‘(0201)’1111.1‘@202) ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't I reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P z ‘ LOCATION (C226)

files machine published other
readable

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739) |I| TYPE OF LOG (C199) |_|—_|

BEGINNING ENDING SOURCE OF

DEPTH DEPTH DATA ’

(C200) ’llll. ‘(czm)’llll.l‘(czoz) ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z‘ LOCATION (C226)

files machine published other

readable

ACOUSTIC LOG:

AS Sonic

AV Acoustic velocity
AW Acoustic waveform
AT Acoustic televiewer

CALIPER LOG:

CP Caliper

CS Caliper, single arm
CT Caliper, three arm

CM Caliper, multi arm

CA Caliper, acoustic

DRILLING LOG:
DT Dirilling time
DR Drillers

DG Geologists
DC Core

ELECTRIC LOG:

EE Electric

ER Single-point resistance
EP Spontaneous potential
EL Long-normal resistivity
ES Short-normal resistivity
EF Focused resistivity

ET Lateral resistivity

EN Microresistivity

EC Microresistivity, forused
EO Microresistivity, lateral
ED Dipmeter

6 - Groundwater Site Schedule

ELECTROMAGNETIC LOG:

MM Magnetic log

MS Magnetic susceptibiity log

MI Electromagnetic induction log

MD Electromagnetic dual induction log
MR Radar reflection image log

MV Radar direct-wave velocity log

MA Radar direct-wave amplitude log

FLUID LOG:

FC Fluid conductivity

FR Fluid resistivity

FT Fluid temperature

FF Fluid differential temperature
FV Fluid velocity

FS Spinner flowmeter

FH Heat-pulse flowmeter

FE Electromagnetic flowmeter
FD Doppler flowmeter

FA Radioactive tracer

FY Dye tracer

FB Brine tracer

NUCLEAR LOG:

NG Gamma

NS Spectral gamma

NA Gamma-gamma

NN Neutron

NT Neutron activitation

NM Neuclear magnetic
resonance

OPTICAL LOG:

OV Video

OF Fisheye video
OS Sidewall video
OT Optical televiewer

OTHER LOG:

OR Other

COMBINATION LOG:
ZF Gamma, fluid
resistivity, temperature
Zl Gamma, electromagnetic
induction
ZR Long/short normal
resistivity
ZT Fluid resistivity,
temperature
ZM Electromagnetic flowmeter,
fluid resistivity,
temperature
ZN Long/short normal
resistivity, spontaneous
potential
ZP Single-point resistance,
spontaneous potential
ZE Gamma, long/short
normal resistivity,
spontaneous potential,
single-point resistance,
fluid resitivity,
temperature

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation
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MISCELLANEOUS NETWORK DATA (3 types shown)

TYPE OF
RECORD SEQUENCE
RECO) NE|TW R&C&50 NETW

BEGINNING ENDING
YEAR (C115) YEAR (C116)

water
quality
TYPE OF
maves | A B C D E F G H I J K L M N P Z|
physical common trace pesti- nutri- sanitary codes codes codes codes codes codes all or codes codes other
proper- ions elements cides ents analysis D&B B&E B&C B&F D&E C,D&E most B&C& B,C&A

ties radio-
active

, 8PRIMARY 8SECONDARY
ot [0 T, [ pewe., (000 BRSO BRSO
AGENCY (C117) COLLECTION (C118) AGENCY (C307) SITE (C257) SITE (C708)

TYPE OF
RECORD TYPE RECORD SEQUENCE m NETWORK
NO. (C730) (C706)

(C780)

BEGINNING ENDING
YEAR (C115) YEAR (C116)

water
level

- 8 PRIMARY s
SOURCE @ FREQUENCY OF NETWORK SECONDARY
AGENCY (C117) COLLECTION (C118) SITE (C257) NETWORK SITE (C708)

TYPE OF
RECORD TYPE |N/E | T W RECORD SEQUENCE m NETWORK
(C780) NO. (C730) (C706)

YEAR (C115) YEAR (C116)

7 FREQUENCY OF METHOD OF 8 PRIMARY 8 SECONDARY
NETWORK NETWORK
AGERGY (C117) @ COLLECTION (C118) couection| C E M U Z ‘ D D

pumpage
or with-
drawals

(C133) SITE (C257) SITE (C708)
calcu- esti-  meter- un- other
lated mated ed known
FOOTNOTES:
7 FREQUENCY OF COLLECTION | A B C D F | M (@) Q S W Z 2 3 4 5 X ‘
CODES
annually bi continu-  daily semi- inter monthly one-time quarter- semi- weekly other bi- every 3 every4 every5 every 10
monthly  ously monthly mittent only ly annually annually  years years years years
8 NETWORK SITE CODES ’ 1 2 3 4
national, district, project, co-

operator,

MISCELLANEOUS REMARKS DATA (4 types shown)

FCE*/CSg)RD ™PEIRIMIK|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘7’ | ‘*’ [

month day year
REMARKS (C185)
Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.
RECORD TYPE — —
(C788) RIM|K|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘ ’ | ‘ ’ [ 1 |
month day year

REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

Groundwater Site Schedule - 7




GWPD 10—Estimating discharge from a pumping well by use of a circular orifice weir 93
DISCHARGE DATA
RECORD SEQUENCE NO. (C147) |I|
TYPE OF
DATE DISCHARGE | | |7 | | | — | | | | | DISCHARGE P F DISCHARGE (gpm) | | | | | | | | |
MEASURED (C148) (C703) (C150) *
month day year pumped  flow
ACCURACY OF SOURCE OF DATA (C151)
DISCHARGE |
MEASUREMENT (C310) ’ E G F P ‘ A D G L M O R S Z
excellent good fair poor othelr driller geologist logs memory owner other reporting other
(LT 2%), (2%-5%) (5%-8%) (GT 8%) gov't reported agency
METHOD OF
DISCHARGE
S | A B C D E F M O P R T U V W X Z|
(C152) acoustic bailer current Doppler estimated flume totaling orifice pitot-tube reported trajectory venturi volumetric weir unknown other
meter meter meter meter meter meas
PRODUCTION WATER LEVEL (C153) ’ ‘ ‘ ‘ ‘ . ‘ ‘ STATIC WATER LEVEL (C154) ‘ ‘ ‘ ‘ . ‘ ‘
SOURCE OF DATA (C155) | A D G L M O R S Z |
other driller geologist logs memory owner other reporting other
gov't reported agency
METHOD OF WATER-LEVEL ’
METHOD OF WATERLE A B C DEF G H L M N OPRSTVZ
airline recorder calibrated ~ differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed acoustic reported steel electric calibrated other
airline eG”"D'E“ mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape
Lo L e L101 L] empoown [ ) ) ) |
PUMPING PERIOD (C157) . CAPACITY (C272) . (C309) .
GEOHYDROLOGIC DATA
RECORD DEPTH TO DEPTH TO
RECORD G E O H SEQUENCE NO. |I| TOP OF UNIT ’ ‘ ‘ ‘ ‘ ‘ ‘ BOTTOM OF ’ ‘ ‘ ‘ ‘ ‘ ‘
TYPE (C748) (C721) (C9o1) * UNIT (C92) °
UNIT | | | | | | | | ‘ LITHOLOGY @ CONTRIBUTING P Q S N U
IDENTIFIER (C93) (C96) UNIT (C304) n
principal  aggregate secondary  no  unknown
aquifer  of lithologic  aquifer  contrib-

units ution

LITHOLOGIC MODIFIER (C97)

’lllllllllllllllllllllllll\lllll

GEOHYDROLOGIC AQUIFER DATA

RECORD TYPE (C750) A Q F R

DATE (C95) | | |7| | |*| [ 1|
month day year

RECORD SEQUENCE NO. (C742) |I|

SEQUENCE NO. OF PARENT RECORD (C256) |I|

‘ ‘ CONTRIBUTION (C132) m

STATIC WATER LEVEL (C126) ’ ‘ ‘ ‘

SITE LOCATION SKETCH AND DIRECTIONS

Township Range

Section #

8 - Groundwater Site Schedule







GWPD 11—Measuring well depth by use of a graduated
steel tape

VERSION: 2010.1

PURPOSE: To measure the total depth of a well below land-surface datum by using a weighted graduated
steel tape.

Materials and Instruments is maintained in the office for use only for calibrating
steel and electric tapes.
1. A steel tape graduated in feet, tenths and hundredths of 3. Corrections are necessary for measurements made in
feet. A break-away weight should be attached to a ring on angled well casings.

the end of the tape with wire strong enough to hold the
weight, but not as strong as the tape, so that if the weight
becomes lodged in the well the tape can still be pulled
free. The weight should be made of brass, stainless steel,
or iron. A lead weight should not be used. The weight
should be heavy enough to amplify the weight-transfer
sensation when the bottom of the well is struck. Advantag es

4. When measuring well depth in deep wells, tape expan-
sion and stretch is an additional consideration (Garber
and Koopman, 1968).

2. Clean rag

. . o 1. The weighted graduated steel tape is considered to be the
3. Cleaning supplies for water-level tapes as described in .
the National Field Manual (Wilde, 2004) most accurate method of measuring well depth.

4. Two wrenches with adjustable jaws or other tools for 2. Easytouse.

removing well cap

5. Key for well access .
Disadvantages
6. Pencil or pen, blue or black ink. Strikethrough, date, and

initial errors; no erasures 1. Not recommended for measuring the depth of wells that

7. Field notebook are being pumped.

8. Groundwater Site Inventory (GWSI) System, Ground-
water Site Schedule Form 9-1904-A .
Assumptions

L. - 1. An established measuring point (MP) exists. See
Data Accuracy and leltatlons GWPD 3 for technical procedures on establishing an MP.

1. A graduated steel tape is commonly accurate to 0.01 foot. 2. The MP is clearly marked and described.
Accuracy of well-depth measurement decreases with

. . 3. The steel tape has been calibrated.
increasing depth.

4. The well is free of obstructions that could affect the
plumbness of the steel tape and cause errors in the mea-
surement.

2. The steel tape should be calibrated against another
acceptable steel tape. An acceptable steel tape is one that
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Instructions

1. Measure from the zero point on the tape to the bottom of
the weight. Record this number in the field notebook as
the length of the weight interval.

2. Lower the weight and tape into the well until the weight
reaches the bottom of the well and the tape slackens.

3. Partially withdraw the tape from the well until the weight
is standing in a vertical position, but still touching the
bottom of the well. A slight jerking motion will be felt
as the weight moves from the horizontal to the vertical
position.

4. Repeat step 3 several times by lowering and withdrawing
the tape to obtain a consistent reading.

5. Record the tape reading held at the MP.

6. Withdraw the tape from the well 1 to 2 feet, so that the
weight will hang freely above the bottom of the well.
Repeat steps 2—4 until two consistent depth readings are
obtained.

7. Calculate total well depth below land-surface datum
(LSD) as follows:

Tape reading held at the MP 84.30 feet
Length of the weight interval +1.20 feet
Total well depth below MP 85.50 feet
MP correction =3.40 feet
Total well depth below LSD 82.10 feet

8. After completing the well-depth measurement, disinfect
and rinse that part of the tape that was submerged below
the water surface, as described in the National Field
Manual (Wilde, 2004). This will reduce the possibility of
contamination of other wells from the tape.

Data Recording

Data are recorded in a field notebook. Well-depth data
are recorded in the groundwater site data section of the GWSI
Groundwater Site Schedule (fig. 1, Form 9-1904-A). Recom-
mended precision is depth dependent and should be shown in
field C28 on Form 9-1904-A (fig. 1).
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Revised Sept 2009, NWIS 4.9 File Code
Coded by U.S DEPT. OF THE INTERIOR Date
Checked by GEOLOGICAL SURVEY
Entered by
GROUNDWATER SITE SCHEDULE
General Site Data
AGENCY SITE ID PROJECT
cooe ¢ lUISIGIS <c1>’llllllllllllll|(os)’\\\\\\\\\\\‘

STATION NAME (C12/900)

{llllllllllllllllllll

lllllllllllllllllllllllllllll|

SITE
12’5‘52)’ L I=1 [ [ | ‘ DISTRICT (C6) m COUNTRY (C41) m STATE (C7) m
Primary Secondary m
COUNTY or TOWN (C8) County code
(Lég)ITUDE’ L ‘ I(_&l\(l)?ITUDE ’ NN ‘ %g?)ﬁ%’:%v leh[‘elJ gf[sesc [ B [ f [1: [ M[UUI
ymone [CIDIGIL [MIN[R[S[U] K¥Nee [NAD27 NAD83| atowel | ) ) | [ ]

METHOD (C35)
lan
net

d DGPS GPS LORAN map inter- reported survey, Un-
olated known

North American
Datum of 1983

North American
Datum of 1927

digital map
ALTITUDE ALTITUDE ALTITUDE
roevmey [ ] pamoe [A D |G [J [LIM|N|R| U | 40w° [NGVD29 NAVDSS |
(C18) (C17) alimeter DGPS GPS IfSAR LIDAR Level map  DEM i3, \hn (C22) National Geodetic North American
Vertical Datum of 1929 Vertical Datum of 1988
LANDNET(C“)’ | ‘ | ‘ | ‘Sl [ | ‘Tl [ N I
g g N section township range merid
TOPO-
scRepic A B C€C D E F G H K L M O P S T U V W ‘
(SCE»I-I;;I)—ING alluvial playa stream depres- dunes flat flood- hill- sink- lake or mangrove  off- pedi- hill- ter- undu- valley  upland
fan channel sion plain top hole swamp swamp shore ment side race lating flat draw
DAYLIGHT
HYDROLOGI SAVINGS TIME
ONTGODE | | | | | | | | || | 11 1 | | |essneose [ | | spesserwe [T ] raeeee [
(C20) (C801) ZONE (C813) YORN
MAP NAME MAP
(014)’1111111llllllllllll‘SCALE(Cﬁ)llllll‘
2 NATIONAL
(%, A D 1 L Mo R wareRSse [ | |
(C803) - - — - — -
active discon- inactive active active inventory remediated (C39)
no/na  tinued site  written  oral site
DATA TYPE (C804)
Place an 'A’ (active), an
'I' (inactive), or an 'O" | \ | | | | | | | | | | | |
(|nvento_ry) in the WL WL aw aw PR PR EV EV wind tide tide sed. sed. peak low state
appropriate box cont int cont int cont int cont int vel. cont int con ps flow flow water
use
INSTRUMENTS (C805)
(Place a"Y'in the
appropriate box): digital graphic  tele- tele- tele-  AHDAS crest- tide deflec- bubble stilling CRtype weigh- tipping acoustic electro- pressure
rec- rec- metry metry metry stage gage tion gage well recorder ing bucket velocity magnetic transducer
order  order land radio  satellite gage meter rain rain meter flowmeter
line gage gage
DATE RECORD READY
INVENTORIED ’ ‘ ‘7 ’ ‘ ‘ — i ‘ ‘ ‘ FOR WEB (C32) Y C P L
crnn morth—day A oy
REMARKS (C806)
N e e e ) e
FOOTNOTES
1SITETYPE
(C802)
GL Glacier oC Ocean GW Well SB Subsurface
WE Wetland oc-co Coastal GW -CR Collector or Ranney type well SB-CV Cave
AT Atmosphere LK Lake, Reservoir, GW -EX Extensometer well SB-GWD Groundwater drain
ES Estuary Impoundment GW -HZ Hyporheic -zone well SB-TSM Tunnel, shaft, or mine
LA Land SP Spring GW -IW Interconnected wells SB-UZ Unsaturated zone
LA-EX Excavation ST Stream GW -TH Test hole not completed as a well
LA-OU Outcrop ST-CA Canal GW -MW Multiple wells
LA-SNK  Sinkhole ST-DCH Ditch
LA-SH Soil hole ST-TS Tidal strea m
LA-SR Shore FA-WIW Waste-Injection well
C22 Other (see manual for codes)
2
’WS DO CO‘ IN ‘ IR| MI ‘ Lv ‘ PH ‘ ST ‘ RM ‘ TE ‘ AQ‘ C36 Other (see manual for codes)
water domestic commer- industrial irrigation mining livestock power  waste remedia- thermo-  aqua-

hydro-  water
electric treatment

supply tion

power

Figure 1. Groundwater Site Schedule, Form 9-1904-A.

electric  culture

C39 is mandatory for all sites having data in SWUDS.
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GENERAL SITE DATA

patareLmsiLTY 3y | © L M U DATE OF FIRST CONSTRUCTION (C21) ’ | *’ | ‘*i [ [ | ‘
month day year
field poor  minimal un-
checked location data  checked
USE OF SECOND- TERTIARY
se”[A_ € D E G H M O P R 8 T U V W X Z|avuse| |uscor | |
(€23) anode standby drain geo- seismic heat mine obser- oilor recharge repres- test unused with- with- waste des- OF SITE SITE
emer. thermal reservoir vation gas surize drawal/  drawal troyed (C301) (see (C302) (see
supply return use of site) use of site)
USE OF SECOND- TERTIARY
WATER]ABCDEFHlJKMNPQRSTuvz\ARYUSEDUSEOFD
(C24) air bottling comm- de- power fire domes- irri- indus- mining medi- indus- public aqua- recrea- stock insti- unused desalin- other OF WATER WATER
cond. ercial water tic gation trial cinal trial  supply culture tions tutional ation (C25) (see use (C26)
(cooling) of water) (see use of water)
¢$FL,J|IEFER U N C M X ‘ PRIMARY NATIONAL
(C713) AQUIFER (C714) ‘ ‘ ‘ ‘ ‘ ‘ ‘ AQUIFER (C715) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
unconfined unconfined confined  confined mixed
single multiple single multiple
HOLE WELL SOURCE
DEPTH ’ RN ‘ DEPTH ’ HEEERE ‘ OF DEF’TH’ D G L M O R S Z
(c27) ( ) DATA (C29) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
WATER-LEVEL DATA
DATE WATER-LEVEL MEASURED (C235) WATER-LEVEL TYPE
| |*| | |" [ ‘ TIME (C709) m CODE (C243)
month day year land meas. vertical
surface pt.  datum
WATER LEVEL ’ ‘ MP SEQUENCE NO. (C248)
(C237/241/242) N I A (P B (Mandatory if WL type=M)
WATER-LEVEL
BAGHGE [ NGVD2o  NAVDSS | ]
andatory i e= North A
( ry yp! )Veﬁlact;?rgzllsﬁogfe:‘;m Verticoa\ Dat?r?]”gfa?gas Other (See manual for codes)
SITE STATUS
FOR WATER ’ A B C D EF G H | J M N ®) P R S T v W X Z
LEVEL (C238) atmos. tide ice dry recently flowing nearby nearby injector injector plugged measure- obstruc- pumping recently nearby nearby foreign well  affected by other
pressure stage flowing owing recently site site ment ion pumped pumping recently sub- es- surface
flowing monitor discontinued pumped stance troyed water
METHOD OF WATER-LEVEL ’
airline analog calibrated differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed 3COUStC reported steel electric calibrated other
airline %néigl mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape
WATER-LEVEL SOURCE OF WATER-LEVEL
ACCuRAGY G2rey [0 1 2 @ | souRrceor A D G L M O R S Z
foot tenth hun-  notto other driller's geol- geophysi-  memory owner other reporting other
dredth nefaretst gov't log ogist cal logs reported agency
oo
PERSON MAKING MEASURING AGENCY (C247
(WATER LEVEL PARTY) (20 char)
REMARKS (C267) RECORD READY FOR
(256 char) WEB (C858) ’ Y C P L
ready to condi- proprie- local use
display tional tary only
CONSTRUCTION DATA
R S N S
RECORD TYPE (C754) RECORD SEQUENCE NO. (C723) CONSTRUCTION (C60)
month day year
NAME OF CONTRACTOR ’ Ll L L Ll L1 } SOURCE OF DATA ’ A D G L M O R S Z ‘
(C63) (C64) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
METHOD OF A B C D H J P R S T \% w Z
CONSTRUCTION (C85) air-rotary  bored or cable dug hydraulic jetted air per- reverse sonic trenching driven drive wash  other
augered tool rotary cussion rotary
TYPE OF
neeor  [C F G H O P S T W X 2 s [B C G N _Z|
porous gravel gravel horiz. open perfor screen sand walled open other (C67) bentonite  clay cement  none other
concrete w/perf. screen gallery end slotted point grout
BOTTOM OF SEAL (C68) m METHOD OF DEVELOPMENT (C69) ’ A B C J N P S Z
air-lift bailed compres- jetted none pumped surged other
pump sed air
c b E F H M Z
HOURS OF DEVELOPMENT (C70) SPECIAL TREATMENT (C71) _
chem- dryice explo- defloc- hydro- mech- other
icals sives  culent t"'?!G anical
2 - Groundwater Site Schedule aring
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CONSTRUCTION HOLE DATA (3 sets shown)

recoro Tvpe (c7se) | H|OJL |E RECORD SEQUENCE NO. (C724) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| smemen, (0000
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
| smeme, (.07
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
| | DEPTH TO BOTTOM OF DIAMETER OF m m
| INTERVAL (C75) .

INTERVAL (C74) ’ ‘ ‘ ‘ ‘

DEPTH TO TOP OF |
INTERVAL (C73) I

| i DEPTH TO BOTTOM OF ’
INTERVAL (C74) I I

DEPTH TO TOP OF L]
INTERVAL (C73)

| i DEPTH TO BOTTOM OF
INTERVAL (C74) I I

DEPTH TO TOP OF |
INTERVAL (C73) I |

CONSTRUCTION CASING DATA (4 sets shown)

RECORD TYPE (C758) C S N G RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
0 ey (.00
CASING (C79) .

DEPTH TO TOP OF |
CASING (C77) | | | |

| | DEPTH TO BOTTOM OF ’
CASING (C78) \

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m m

RECORD SEQUENCE NO. (C725) m SEQUENCE NO. OF PARENT RECORD (C59) m
e (.0
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) I

| | DEPTH TO BOTTOM OF ’
CASING (C78) I

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m E

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

DEPTH TO TOP OF
CASING (C77) | | | |

DEPTH TO TOP OF
CASING (C77) | | | |

FOOTNOTE:
4 CASING MATERIAL
CoDES ABC DEFGH 1 JKLMNPQR STUVWXY Z 46
abs  brick concrete copper PTFE Fiber- galv. Fiber- wrought Fiber- PVC glass other PVC PVCor FEP rock or steel tile coated stain- wood steel steel other stain- stain-
glass iron glass iron glass thread- metal glued plastic stone steel less carbon g_alva- mat. less less
plastic epoxy ed steel nized 304 316

Groundwater Site Schedule - 3
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CONSTRUCTION OPENINGS DATA (3 sets shown)

RECORD TYPE (C760) RECORD SEQUENCE NO. (C726) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|

DEPTH TO TOP OF |
INTERVAL (C83) | | |

| DEPTH TO BOTTOM OF ’
| INTERVAL (C84) ‘ ‘ ‘ ‘

1 wemwe, (0.0
INTERVAL (C87) .

5 D 6 TYPE OF OPENING LENGTH OF OPENING m m WIDTH OF OPENING m m

MATERIAL TYPE (C86) (c8s) (C89) . (Cc88) .

RECORD SEQUENCE NO. (C726) IIl

DEPTH TO TOP OF |
INTERVAL (C83) O |

| | DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

T wmsmer, (11,00
INTERVAL (C87) o

: [ spgsororamel]  igggrmeororeme [ ][] pugprororewme[ 1.1 ]

MATERIAL TYPE (C86) (c85) (C89) . (C88) ®

recorn seauence no. 7z RN

DEPTH TO TOP OF ‘
INTERVAL (C83) |

| i DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

| memre, (.00
‘ INTERVAL (C87) °
5 6 TYPE OF OPENING
LENGTH OF OPENING WIDTH OF OPENING
MATERIAL TYPE (CSG)D (C85) (C89) . (C88) .

FOOTNOTES:

5 TYPE OF MATERIAL CODES FOR

OPEN SECTIONS
[ABCDEFGHIJKLMNPQRSTVWXYZ46

ABS brass concrete ceramic PTFE fiber- galv. fiber- wrought fiber- PVC glass other PVC PVC FEP stain- steel tile brick mem- steel steel other stain- stain-
or glass iron glass iron glass thread- metal glued less brane carbon galva- less less
bronze plastic epoxy ed steel nized 304 316
6 TYPE OF OPENINGS CODES
. F L M P R s T w x z
fractured louvered or mesh perforated, wire- screen sand walled or open other
rock shutter-type screen porous or wound (unk.) point shored hole
slotted screen screen
CONSTRUCTION MEASURING POINT DATA
RECORD RECORD BEGINNING ’ ‘ ENDING i ‘
TYPE SEQUENCE DATE — — DATE — —
(C766) Ml P | Nl T NO. (C728) |I| (C321) ’ ‘ ‘ ’ ‘ ‘ ‘ ‘ ‘ (C322) ’ ‘ ‘ ’ ‘ ‘ ‘ ‘ ‘
month day year
ALTITUDE OF ALTITUDE ALTITUDE
m m MEASURING ’ ‘ METHOD |:| ACCURACY m
M.P. HEIGHT (C323) . POINT (C325) [ O I (C326) (C327)
ALTITUDE ’ l
DATUM M.P. REMARKS (C324
paoM | e T O O A B B
’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘
RECORD READY FOR
EEEE I = v Yy ¢ P L
ready to condi- proprie- local use
display tional tary only

4 - Groundwater Site Schedule
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CONSTRUCTION LIFT DATA

RECORD TYPE RECORD SEQUENCE o ‘ ‘
RECO! L) | |F)T] Recoros [ | |] nproruer [A. B € J P R S T U X Z

(C43)
air bucket centri- jet piston rotary submer- turbine un- no lift  other
fugal sible known
RECC | | inTAK D E G H L N -
RECORDED — — INTAKE TYPE OF
(C38) ’ | ‘ ’ | ‘ L 1] DEPTH (c44)@ POWER(C45)’ S ‘
month day year diesel electric glaso— hand LPgas natural solar windmill other
ine
HORSE-
POWER
RATING ‘ MANUFACTURER’ } SERIAL NO. ‘
(Ca6) [ I I (Cas) I I I A (Ca9) Y I O B
’ POWER COMPANY ACCOUNT ’ ‘
Powercompanycsoy | | | | [ | [ | | | | | [ I O

NUMBER (C51)

POWER METER

NUMBER(CSZ)’ Ll L1 ‘ PUMP RATING (C53)

(million gallons/units of fuel)’ ‘

| ] ] } ADDITIONAL LIFT m
(C255)

PERSON OR COMPANY RATED PUMP CAPACITY @ STANDBY POWER (C56

MAINTAINING PUMP (C54) N Y I A ‘ (gpm) (C268) (see TYPE OF POVV(ER))

|

HORSEPOWER OF STANDBY POWER SOURCE (C57) | 1]

MISCELLANEOUS OWNER DATA

RECORD TYPE (c768) | O W|N R RECORD SEQUENCE NO. (C718) |I| DATE OF OWNERSHIP (C159) m - m - m

WU OWNER
CP GV IN M_OT TG WS | (-0 -0 ]
N e - N END DATE OF OWNERSHIP (C374)
Corporation Govern- Individual  Military ~ Other Tribal Water

TYPE
ment Supplier

(C350)

OWNER'S
et ‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘

EXAMPLES: JONES, RALPH A.
JONES CONSTRUCTION COMPANY

PHONE S ACCESS TO 0 1 2 3 4
ProNE | | | | | L L L L L L1 Snners A
(C351) Public Coop- USGS District Proprietary

(C352) Access erator Only  Only
OWNER'S ADDRESS

(LINE 1)
’lllllllllllllllllllllllllllllllllllll\lll‘

(C353)
OWNER'S ADDRESS

(LINE 2)
@59 | | ) L Ll L Ll L Ll L Ll L L L Ll Ll Ll Ll
OWNER'S CITY

NAME

©59 | | |l L]
stareesse || | SSSERSEZP [ ) ) )

OWNER'S COUNTRY
NAME

‘C358"\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ACCESS TO OWNER'S
PHONE/ADDRESS 0 1 2 B 4 ‘

(C359) Public Coop- USGS District Proprietary
Access erator Only Only

MISCELLANEOUS VISIT DATA

Vi 11S|T

RECORD TYPE (C774) RECORD SEQUENCE NO. (C737) |I| DATE OF VISIT (C187) ‘ | ‘7 ‘ | ‘ - ‘ | | |
month day year

NAMEOFPERSON(G188)’lllllllllllllllllllll‘

Groundwater Site Schedule - 5
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MISCELLANEOUS OTHER ID DATA (2 sets shown)

RECORD TYPE (C770)

RECORD SEQUENCE |I|
NO. (C736)
RECORD SEQUENCE |I|
NO. (C736)

OTHERID<C190>|IIIIIIIIIIIIII'

ASSIGNER(C191>’1lllllllllllll‘

OTHERID<C190>|IIIIIIIIIIIIIIi

ASSIGNER(C191)"“““““““

MISCELLANEOUS OTHER DATA

RECORD TYPE (C772)

RECORD SEQUENCE NO. (C312) |I|

OTHER DATA
TYPE (C181)

| c D R z | | F M P z

OTHER DATA LOCATION (C182) DATA FORMAT (C261)

Cooperator's  District Reporting other files, machine published, other
Office, Office Agency readable,

MISCELLANEOUS LOGS DATA (3 sets shown)

RECORD TYPE (C778) RECORD SEQUENCE NO. (C739) |I| TYPE OF LOG (C199) |_|—_|

BEGINNING ENDING SOURCE OF

DEPTH DEPTH ’ ‘ DATA ’

(C200) ’ I I | ‘ (C201) A I O I (C202) ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P z ‘ LOCATION (C226)

files machine published other

RECORD TYPE (C778)

readable

RECORD SEQUENCE NO. (C739)

BEGINNING ENDING SOURCE OF

DEPTH DEPTH ’ ‘ DATA ’

(C200) ’ I I ‘ (C201) A O O I (C202) ADGLMOR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z ‘ LOCATION (C226)

files machine published other

RECORD TYPE (C778)

readable

RECORD SEQUENCE NO. (C739)

BEGINNING SEE!I!\'I_'G SOURCE OF
(C200) L 1| = I N AT - [ADGLMOR 8 Z

DATA FORMAT (C225)

| F

M P z |

files

machine
readable

published other

reporting other

other driller geol- logs memory owner other
i ogist reported  agency

gov't

OTHER DATA
LOCATION (C226)

ACOUSTIC LOG:

AS Sonic

AV Acoustic velocity
AW Acoustic waveform
AT Acoustic televiewer

CALIPER LOG:

CP Caliper

CS Caliper, single arm
CT Caliper, three arm

CM Caliper, multi arm

CA Caliper, acoustic

DRILLING LOG:
DT Dirilling time
DR Drillers

DG Geologists
DC Core

ELECTRIC LOG:

EE Electric

ER Single-point resistance
EP Spontaneous potential
EL Long-normal resistivity
ES Short-normal resistivity
EF Focused resistivity

ET Lateral resistivity

EN Microresistivity

EC Microresistivity, forused
EO Microresistivity, lateral
ED Dipmeter

6 - Groundwater Site Schedule

ELECTROMAGNETIC LOG:
MM Magnetic log

MS Magnetic susceptibiity log
MI Electromagnetic induction log

MD Electromagnetic dual induction log

MR Radar reflection image log
MV Radar direct-wave velocity log

MA Radar direct-wave amplitude log

FLUID LOG:

FC Fluid conductivity

FR Fluid resistivity

FT Fluid temperature

FF Fluid differential temperature
FV Fluid velocity

FS Spinner flowmeter

FH Heat-pulse flowmeter

FE Electromagnetic flowmeter
FD Doppler flowmeter

FA Radioactive tracer

FY Dye tracer

FB Brine tracer

NUCLEAR LOG:

NG Gamma

NS Spectral gamma

NA Gamma-gamma

NN Neutron

NT Neutron activitation

NM Neuclear magnetic
resonance

OPTICAL LOG:

OV Video

OF Fisheye video
OS Sidewall video
OT Optical televiewer

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation

OTHER LOG:

OR Other
COMBINATION LOG:

ZF Gamma, fluid
resistivity, temperature
Zl Gamma, electromagnetic
induction
ZR Long/short normal
resistivity
ZT Fluid resistivity,
temperature
ZM Electromagnetic flowmeter,
fluid resistivity,
temperature
ZN Long/short normal
resistivity, spontaneous
potential
ZP Single-point resistance,
spontaneous potential
ZE Gamma, long/short
normal resistivity,
spontaneous potential,
single-point resistance,
fluid resitivity,
temperature
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MISCELLANEOUS NETWORK DATA (3 types shown)

TYPE OF
RECORD SEQUENCE
RECO) NE|TW R&C&50 NETW

BEGINNING ENDING
YEAR (C115) YEAR (C116)

water
quality
TYPE OF
maves | A B C D E F G H I J K L M N P Z|
physical common trace pesti- nutri- sanitary codes codes codes codes codes codes all or codes codes other
proper- ions elements cides ents analysis D&B B&E B&C B&F D&E C,D&E most B&C& B,C&A
ties radio-

active

8pRIMARY 8SECONDARY
st (L1 s, [ seme, (0000 B0 BRSO
AGENCY (C117) COLLECTION (C118) AGENCY (C307) SITE (C257) SITE (C708)
TYPE OF
RECORD SEQUENCE m NETWORK BEGINNING m ENDING @
NO. (C730) (C706) YEAR (C115) YEAR (C116)

RECORD TYPE
(C780)

water
level
- 8 PRIMARY s
SOURCE @ FREQUENCY OF NETWORK SECONDARY
AGENCY (C117) COLLECTION (C118) SITE (C257) NETWORK SITE (C708)
TYPE OF

RECORD TYPE N E T W RECORD SEQUENCE NETWORK BEGINNING ENDING
(C780) NO. (C730) (C706) YEAR (C115) YEAR (C116)

pumpage

or with-

drawals

8 8
METHOD OF PRIMARY SECONDARY
sounee oo [ 1111 RG] ] LS [C WU 7 ] SRS [ EEE)
AGENCY (C117) COLLECTION (C118) (C133) SITE (C257) SITE (C708)
calcu- esti-  meter- un- other

lated mated ed known

FOOTNOTES:
7rrequencyoFcoltecton A B C D F I M O Q S W Z 2 3 4 5 X |
CODES
annually bi continu-  daily semi- inter monthly one-time quarter- semi- weekly other bi- every 3 every4 every5 every 10
monthly  ously monthly mittent only ly annually annually  years years years years
8NETWORKSITE CODES ’ 1 2 3 4
national, district, project, co-

operator,

MISCELLANEOUS REMARKS DATA (4 types shown)

FCE*/CSg)RD ™PEIRIMIK|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘7’ | ‘*’ [

month day year
REMARKS (C185)
Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.
RECORD TYPE — —
(C788) RIM|K|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘ ’ | ‘ ’ [ 1 |
month day year

REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

Groundwater Site Schedule - 7
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DISCHARGE DATA

RECORD SEQUENCE NO. (C147) |I|

TYPE OF
DATE DISCHARGE | | |7 | | | — | ] | DISCHARGE P F DISCHARGE (gpm) | | | ] | | | | |
MEASURED (C148) (C703) a— (C150) *
month day year pumpe ow

ACCURACY OF SOURCE OF DATA (C151)
DISCHARGE | |
MEASUREMENT (C310) ’ E G F P ‘ A D G L M O R S Z

excellent good fair poor othelr driller geologist logs memory owner other reporting other

(LT 2%), (2%-5%) (5%-8%) (GT 8%) gov't reported agency

METHOD OF
S | A B C D E F M O P R T U V W X Z|

(C152)

acoustic bailer current Doppler estimated flume totaling orifice pitot-tube reported trajectory venturi volumetric weir unknown other
meter meter meter meter meter meas

PRODUCTION WATER LEVEL (C153) ’ ‘ ‘ ‘ ‘ ‘ ‘ STATIC WATER LEVEL (C154)

SOURCE OF DATA (C155) | A D G L M O R S Z |
other driller geologist logs memory owner other reporting other
gov't reported agency

MEASUREMENT (C156) -+ ’ A B C D E F G H L M N O P R ST V Z

airline recorder calibrated ~ differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed acoustic reported steel electric calibrated other
airline eG”"D'E“ mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape

Lo L e L1101y L] empoown [ ) ) ) |
PUMPING PERIOD (C157) . CAPACITY (C272) . (C309) .
GEOHYDROLOGIC DATA

RECORD DEPTH TO DEPTH TO

RECORD G E O H SEQUENCE NO. |I| TOP OF UNIT ’ ‘ ‘ ‘ ‘ ‘ ‘ BOTTOM OF ’ ‘ ‘ ‘ ‘ ‘ ‘
TYPE (C748) (C721) (C9o1) * UNIT (C92) .

UNIT | | | | | | | | ‘ LITHOLOGY m CONTRIBUTING P Q S N U
IDENTIFIER (C93) (C96) UNIT (C304) .
principal  aggregate secondary  no  unknown
aquifer  of lithologic  aquifer  contrib-
units ution

LITHOLOGIC MODIFIER (C97) ’lllllllllllllllllllllllll\lllllll

GEOHYDROLOGIC AQUIFER DATA

RECORD TYPE (C750) AQFR RECORD SEQUENCE NO. (C742) |I| SEQUENCE NO. OF PARENT RECORD (C256) |I|
| ‘ CONTRIBUTION (C132) m

DATE (C95) | | | - | | | - | | | | STATIC WATER LEVEL (C126) ’ ‘ ‘ ‘
month day year

SITE LOCATION SKETCH AND DIRECTIONS

Township Range

Section #

8 - Groundwater Site Schedule




GWPD 12—Measuring water levels in a flowing well

VERSION: 2010.1

PURPOSE: To measure low-pressure or high-pressure hydraulic head in flowing wells.

Materials and Instruments

1. Low-pressure head measurement
 Short length of transparent plastic tubing
* Hose clamps
* Measuring scale
2. High-pressure head measurement
* Flexible hose with a 3-way valve
* Hose clamps

* Altitude or pressure gauge with proper pressure range,
and spare gauges

* Small open end wrench

* Soil-pipe test plug, also known as a sanitary seal, is
a length of small-diameter pipe, generally 0.75 inch,
surrounded by a rubber packer. The packer can be
expanded by an attached wingnut to fit tightly against
the inside of the well casing or discharge pipe. Soil-
pipe test plugs are available from most plumbing-
supply stores in 2- to 10-inch diameter sizes. The
small-diameter pipe is threaded so that it can be
attached to a valve, hose, or pressure gauge.

3. Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

4. Calibration and maintenance logbook

5. Water-level measurement field form

Data Accuracy and Limitations

1. Low-pressure head measurements are most feasible with
heads less than 6 feet above land surface.

With care and experience, low-pressure head measure-
ments can be measured to an accuracy of 0.1 foot.

Accuracy is a function of calibration, maintenance, and
the quality and range of the pressure gauge. High-
pressure head measurements using a pressure gauge can
be as accurate as 0.1 foot, but may only be accurate to

1 foot or more, depending on the gauge accuracy and
range.

A pressure gauge is the most accurate in the middle third
of the gauge’s range. Never let the well pressure exceed
the altitude/pressure gauge limits.

Never connect a gauge to a well that uses a booster pump
in the system, because the pump could start automati-
cally and the resulting pressure surge may ruin the gauge.

Closing or opening a valve or test plug in a flowing

well should be done gradually. If pressure is applied

or released suddenly, the well could be permanently
damaged by the “water-hammer effect” by caving of the
aquifer material, breakage of the well casing, or damage
to the distribution lines or gauges. To reduce the possibil-
ity of water-hammer effect, a pressure-snubber should be
installed ahead of the altitude/pressure gauge.

Ideally, all flow from the well should be shut down so
that a static water-level measurement can be made. How-
ever, because of well owner objections or system leaks,
this is not always possible. If the well does not have a
shut-down valve, it can be shut-in by temporarily install-
ing a soil-pipe test plug on the well or discharge line.

If a well has to be shut down, the time required to reach
static pressure after shut-in may range from hours to
days. Since it may be impractical or impossible to reach
true static conditions, record the shut-in time for each
gauge reading. During return visits to a particular well, it
is desirable to duplicate the previously used shut-in time
before making an altitude/pressure-gauge reading.
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Advantages

1. Low-pressure head measurement

 Simpler, faster, safer, and more accurate than the high-
pressure head method.

2. High-pressure head measurement

» Can be used on wells with heads greater than 5 to
6 feet above land surface.

Disadvantages

1. Low-pressure head measurement

 Impractical for wells with heads greater than 5 to 6 feet
above land surface.

2. High-pressure head measurement

» More complex, slower, less accurate, and more danger-
ous to make than low-pressure head measurements.

» Pressure gauges are delicate, easily broken, and subject
to erroneous readings if dropped or mistreated.

 Difficult to calibrate.

Assumptions

1. An established measuring point (MP) exists. See
GWPD 3 for technical procedures on establishing an MP.

2. Pressure gauges have been calibrated with a dead-weight
tester.

3. Alogbook containing all calibration and maintenance
records is available for each pressure gauge.

4. Field measurements are recorded on paper forms or
handheld computer.

5. The same procedure is used for measurements refer-
enced to altitude or measuring points, but with a different
datum correction.

6. The water level is above land surface but referenced to
land-surface datum (LSD). Measurements above LSD
are recorded as negative numbers.

Instructions

1. Low-pressure head measurement (direct measurement)

a.

Connect a short length of transparent plastic tubing
tightly to the well with hose clamps.

Raise the free end of the tubing until the flow stops.
Rest the measuring scale on the MP.

Place the hose against the measuring scale and read
the water level directly. Record the measurement
time and WL above MP in the appropriate row of
the water-level measurement field form for a low-
pressure flowing well measurement (fig. 1)—WL
above MP.

Add the MP correction to get the depth to water
below LSD. An MP correction above LSD is
recorded as a negative number by convention.

Repeat steps b—e for a second check reading. If the
check measurement does not agree with the original
measurement within 0.1 or 0.2 of a foot, continue

to make check measurements until the reason for
the lack of agreement is determined or until the
results are shown to be repeatable. If more than two
readings are taken, use best judgment to select the
measurement most representative of field conditions.

2. High-pressure head measurement (indirect measurement)

a.

Make sure that all well valves are closed except the
one to the pressure gauge. This will prevent use of
the well during the measurement period and assure
an accurate water-level reading. Record the original
position of each valve that is closed (full open, half
open, closed, etc.), so that the well can be restored to
its original operating condition.

Connect a flexible hose with a 3-way valve to the
well with hose clamps. Expanders/reducers are okay.

Select a gauge where the expected water pressure
in the well will fall in the middle third of the gauge
range. If in doubt, use a pressure gauge with a 100-
pound per square inch (psi) range to make an initial
measurement, then select the gauge with the proper
range for more accurate measurements.

Attach the pressure gauge to one of the two “open”
valve positions using a wrench. Never tighten or
loosen the gauge by twisting the case because the
strain will disturb the calibration and give erroneous
readings.

Bleed air from the hose, using the other “open”
valve position.
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%USGS WATER-LEVEL MEASUREMENT FIELD FORM %USGS

science for a changing world LOW- P ressure FI OWi n g We I I M easureme nt science for a changing world

SITE INFORMATION

SITE ID (C1 : Y
(C1) Equipment ID Date of Field Visit

Station name (C12)

WATER-LEVEL DATA

1 2 3 4 5
Time
WL below MP
MP correction
WL below LSD
Measured by COMMENTS”

*Comments should include quality concerns and changes in: M.P., ownership, access, locks, dogs, measuring problems, et al.

MEASURING POINT DATA (for MP Changes)

BEGINNING ENDING M.P. HEIGHT (C323)
M.P. REMARKS (C324) DATE DATE NOTE: (-) for MP
(C321) (C322) below land surface

L L]
NEEEEREECHECERENEEN NN

LI

month day

. WATER LEVEL TYPE
Final Measurement for GWSI CODE (C243)
below  below sea
sLIJ?'fna?:e mgfs. level
DATE WATER LEVEL MEASURED TIME STATUS METHOD TYPE WATER LEVEL
(C235) (C709) (C238) (C239) (C243) (C237)
D M D [
month day year
(GWPD12) GWPW) (GWPD1) (GWPD4)
METHOD OF WATER-LEVEL
MEASUREMENT(C239) A B C E G H L ( \ N R S T V Z ‘
airline, analog, calibrated  estimated, pressure calibrated geophysi- W non-rec. reported, steel electric calibrated other
airline, gage, press.gage, callogs, gage, tape, tape, elec. tape
forwmen D E.F G H I J M N O P R S T V W X Z aw]
LEVEL (C238) dry, recently flowing, nearby nearby injector |njector plugged, measure- obstruc- pumping, recently nearby nearby foreign well surface other  static
flowing, flowing recently site, ment tion, pumped, pumping, recently sub- des- water
flowing, monltor discon., pumped, stance, troyed, effects,

Figure 1. Water-level measurement field form for low-pressure flowing well measurements. This form, or an equivalent custom-designed
form, should be used to record field measurements.
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f.  Open the pressure gauge valve slowly to reduce the

risk of damage by the water-hammer effect to the

well, distribution lines, and gauges. Once the needle
stops moving, tap the glass face of the gauge lightly

with a finger to make sure that the needle is not
stuck.

g. Make sure that the well is not being used by check-
ing to see that there are no fluctuations in pressure.

h. Hold the pressure gauge in a vertical position, with
the center of the gauge at the exact height of the MP

(fig. 2). Read the pressure gauge and record in the

Gauge Reading row of the water-level measurement
field form for a pressure gauge measurement (fig. 3).

Record measurement time.

i. If the pressure gauge has a calibration correction

factor, document it in the Gauge Correction row, and

record the Corrected Gauge Reading. Multiply by
—2.307 under common freshwater temperatures to
convert pounds per square inch to feet of water.

j-  Apply the MP correction to get the depth to water
above LSD. An MP correction above LSD is
recorded as a negative number by convention.

-

Measuring
point (MP) X

yy Land-surface datum (LSD)

Figure 2. Orientation and position of pressure gauge for
measuring water levels in a flowing well.

k.  Shut off the well pressure and repeat steps e—i for
a second check reading. The measurement should
be repeatable within a pressure range based on the
range of scale and graduation of the gauge. If more
than two readings are taken, use best judgment to
select the measurement most representative of field
conditions. Document the estimated accuracy of the
pressure measurement based on the pressure read-
ing, instrument calibration, the range of the pressure
gauge, and manufacturer’s guidance.

1. Record the identification number of the pressure
gauge with each water-level measurement so that
the reading can be back-referenced to the calibration
record, if necessary.

Data Recording

All calibration and maintenance data for the pressure
gauges are recorded in the calibration logbook. All water-level
data are recorded on the water-level measurement field forms
(figs. 1 and 2).

References

Cunningham, W.L., and Schalk, C.W., comps., 2011, Ground-
water technical procedures of the U.S. Geological Survey,
GWPD 3—Establishing a permanent measuring point and
other reference marks: U.S. Geological Survey Techniques
and Methods 1-A1, 13 p.

Hoopes, B.C., ed., 2004, User’s manual for the National Water
Information System of the U.S. Geological Survey, Ground-
Water Site-Inventory System (version 4.4): U.S. Geological
Survey Open-File Report 2005-1251, 274 p.
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%USGS WATER-LEVEL MEASUREMENT FIELD FORM %USGS

science for a changing world Pressure Gau g e Measurement science for a changing world

SITE INFORMATION

SITE ID (C1 - —
€ Equipment ID Date of Field Visit

Station name (C12)

WATER-LEVEL DATA 1 2 3 4 5

Time

Gauge Reading

Gauge Correction

Corrected Gauge Reading

Conversion to Feet
x (—2.307)

WL below MP

MP correction

WL below LSD

Measured by COMMENTS”

*Comments should include quality concerns and changes in: M.P., ownership, access, locks, dogs, measuring problems, et al.

MEASURING POINT DATA (for MP Changes)

BEGINNING ENDING M.P. HEIGHT (C323)
M.P. REMARKS (C324) DATE DATE NOTE: (-) for MP
(C321) (C322) below land surface

HEECEECEENE RN EE
HEECEECEEEE EE NN

mon

h day

year

i WATER LEVEL TYPE
Final Measurement for GWSI CODE (C243)

below  below sea
land meas. level
surface pt.

DATE WATER LEVEL MEASURED TIME STATUSMETHOD TYPE ~ WATER LEVEL
(C235) (C709) (C238) (C239) (C243) (C237)
D D D 0
month day year
(GWPD12) (GWPD1) (GWPD4)
/\
METHOD OF WATER-LEVEL
MEASUREMENT(C239) A B C E G { H \ L M N R S T V Z ‘
airline, analog, calibrated estimated, pressure@geophysi- manometer, non-rec. reported, steel electric calibrated other
airline, gage, press. gage,/ cal logs, gage, tape, tape, elec. tape
Porwaen (D E.F G H 1 J M N O P R S T V W X Z s
LEVEL (C238) dry, recently flowing, nearby nearby injector |n|ector plugged, measure- obstruc- pumping, recently nearby nearby foreign well surface other static
flowing, flowing recently site, ment tion, pumped, pumping, recently sub- des- water
flowing, monnor discon., pumped, stance, troyed, effects,

Figure 3. Water-level measurement field form for pressure gauge measurements. This form, or an equivalent custom-designed form,
should be used to record field measurements.
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VERSION: 2010.1

PURPOSE: To measure the depth to the water surface below a measuring point using the submerged air line
method.

Materials and Instruments

10.

I1.

1/8 or 1/4-inch diameter, seamless copper tubing, brass
tubing, or galvanized pipe with a suitable pipe tee for
connecting an altitude or pressure gauge. Flexible plastic
tubing also can be used, but is less desirable.

Calibrated altitude or pressure gauge, and spare gauges.
Gauges that are filled with either oil or silicone work best
and are most durable.

Compressed air source and corresponding valve stem,
usually a Schrader valve. A tire pump can be used on
shallow wells and piezometers, but a more substantial
source of compressed air is needed where depth to water
is hundreds of feet.

Small open-end wrench
Wire or electrician’s tape

A steel tape graduated in feet, tenths and hundredths of
feet

Blue carpenter’s chalk
Clean rag
Field notebook

Pencil or pen, blue or black ink. Strikethrough, date and
initial errors; no erasures

Water-level measurement field form

Data Accuracy and Limitations

1.

Accuracy of the water-level measurement is a function
of the quality and range of the gauge and the precision to
which the length of the air line is known.

3.

4.

Water-level measurements using an altitude or pres-
sure gauge can be as accurate as 0.1 foot, but may only
be accurate to 1 foot or more, depending on the gauge
accuracy and range.

Water-level measurements using a pressure gauge are
approximate and should not be considered accurate to
more than the nearest foot.

When measuring deep water levels, corrections for fluid
temperatures and vertical differences in air density are
additional considerations (Garber and Koopman, 1968).

Advantages

1.

Especially useful in pumped wells where water turbu-
lence may preclude using a more precise method.

Method can be used while the well is being pumped,
when splashing of water makes the wetted-tape method
useless.

Bends or spirals in the air line do not influence the accu-
racy of this method as long as the position of the tubing
opening is not changed.

Can be convenient and is nonintrusive.

Air line can be installed once and left in the well for
future measurements.

Disadvantages

Less accurate than the wetted tape or the electric tape
methods.

Requires time to install the air line and equipment.

Requires careful calculations.
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Assumptions

An established measuring point (MP) exists and the MP
correction length (distance from MP to land-surface
datum (LSD)) is known. See GWPD 3 for the technical
procedure on establishing a permanent MP.

The MP is clearly marked and described so that a person
who has not measured the well will be able to recognize
it.

The air line already is installed, your agency owns the
well, or your agency has permission to install the air line.

The air line extends far enough below the water level
that the lower end remains submerged during pumping of
the well.

The altitude or pressure gauge and steel tape are cali-
brated.

The same procedure is used for measurements refer-
enced to altitude or measuring points, but with a different
datum correction.

Instructions

Figure 1 shows a typical installation for measuring water

levels by the air line method.

Install an air line pipe or tube in the well. The air line can
be installed by either lowering it into the annular space
between the pump column and casing after the pump has
been installed in the well or by securing it to sections

of the pump and pump column with wire or tape as it is
lowered into the well.

Attach a pipe tee to the top end of the air line. On the
opposite end of the pipe tee, attach a Schrader valve
stem.

Use a wrench to connect an altitude gauge that reads in
feet or a pressure gauge that reads in pounds per square
inch (psi) to the fitting on top of the pipe tee.

Connect a compressed air source to the Schrader valve
stem fitting on the pipe tee.

Preparatory steps: When pressurizing the air line system
(step 8 below), ensure that you supply enough air pres-
sure to purge the water from the air line tubing before

a reading is recorded. This can be done by observing
the gauge readings while pressurizing the system. After
application of pressure, the gauge reading initially will
increase to a certain pressure, and when the pressure
source is removed, the gauge reading will decrease

to a certain pressure. Repeat this process two or three
times to ensure that the gauge reads consistently. If the
tubing is plugged or crushed, the gauge reading will

not decrease after the pressure source is removed. If the
tubing is cut or severed, the gauge reading will decrease
quickly to zero after the pressure source is removed. In
either case, the air line readings will be in error. Also, do
not assume that the air line tubing length reported to you
is valid. Instead, make water-level measurements by use
of steel tape and air line reading simultaneously. This
step provides a verified water-level measurement that is
relative to the pressure gauge reading. If the two mea-
surements differ, then a correction factor can be calcu-
lated. The correction factor will be unique to the well and
the gauge.

As the water level in the well changes, the gauge reading
(h) and the water level below MP (d; fig. 1) must change
in a manner such that their sum remains the same. Their
sum is a constant (k), which is determined at the same
time as a simultaneous wetted-steel tape and pressure
gauge measurement is made.

To calibrate the air line system, make an initial depth-to-
water (d) measurement, with a wetted-steel tape, and an
initial air gauge reading (h). Apply any needed correction
to the wetted-steel tape measurement. Add d and h to
determine the constant value for k. Use the compressed
air source to force air into the air line until all the water
is expelled from the line. Once all water is displaced
from the air line, record the maximum gauge reading.

» Example 1.—Using an altitude gauge. The initial mea-
sured depth to the water level, d, is 25.86 ft; the initial
altitude gauge reading, h, is 75.5 ft. Then the constant
k=259 ft+755ft=101.4 ft (fig. 1).

» Example 2.—Using a pressure gauge. The initial
measured depth to the water level, d, is 85.85 ft; the
initial pressure gauge reading, h, is 28 psi. Then the
constant k = 86 ft + (2.307 ft/psi x 28 psi) = 86 ft +
64 ft = 150 ft (fig. 1).

To measure the water-level depth in a well with an air
line, subsequent air line readings are subtracted from
the constant k to determine the depth to the water level
below the MP. Use a compressed air source to pump
compressed air into the air line until all the water is
expelled from the line, and record the maximum gauge
reading. Apply any correction factor resulting from the
calibration process.

» Example 1.—Depth to the water level in a well
using an altitude gauge with a constant k of 101.4 ft.
During a later pumping period, the maximum altitude
gauge h reads 50.0 ft; therefore, the water level, d, is
101.4 ft — 50.0 ft=51.4 ft (fig. 2).
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» Example 2.—Depth to the water level in a well using Data Record i ng
a pressure gauge with a constant k of 150 ft. During

a later pumping period, the maximum pressure
gauge h reads 18 psi; therefore, the water level, d, is
150 ft — (2.307 ft/psi x 18 psi) = 150 ft— 41 ft = 109 ft

All data are recorded in the field notebook and on the
water-level measurement field forms (fig. 2 or 3) to the appro-
priate accuracy.

(fig. 3).
9. Apply the MP correction to get the depth to water below
or above LSD.
Altitude or
pressure gauge
Tire pump /

or source of
compressed air

Pipe
tee . o
A :i I T ‘ Land surt Calculation of air line constant
A - e :E : : sy Anc sumece k = Air line constant, in feet
N B e T | b : b d = Water level below MP, in feet (using GWPD 1)
- 1
= EE : : h = Height of water displaced from air line, in feet
3 N | k=d+h
g :i I : Altitude G
& o . titude Gauge
= EE | | |~ Well casing ’
+— |
= I Water level below MP (d)
1
3 nol I
= EE : : Altitude gauge reading (h)
£ JL_%f_ﬁ_;L%@@Q
2 - il ' Air line constant (k)
o 8 i | |
i S_ ||
a< i
Ta
8= o Final air line constant (k)
g5 Air line
5 g Pump pipe
%“" or column Pressure Gauge
(%)
g I
A4 | Water level below MP (d)

Pressure gauge reading

1= ———
J—_——

Conversion to feet (h)
(x 2.307)

—_—_——
|
|
|
————i_

Air line constant (k)

|
vgj Final air line constant (k)

Figure 1. Typical installation for measuring water levels by the air line method and relation of measured depth to water
level (d), height of water displaced from air line (h), and constant (k). Constant is calculated by use of altitude gauge or
pressure gauge.
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% USGS WATER-LEVEL MEASUREMENT FIELD FORM % USGS

science for a changing world Alr Lln e M easurem ent: Altltu d e G au g e science for a changing world
SITE INFORMATION k =
Equipment ID & Altitude Range Air-line Constant (k) Date of Field Visit
SITEID (C1)
Station name (C12)
WATER-LEVEL DATA 1 2 3 4 5
Time

Gauge Reading

Gauge Correction

Corrected Gauge Reading

Air-Line Constant, K

WL Below MP

MP Correction

WL Above LSD

Measured by COMMENTS*

*Comments should include quality concerns and changes in: M.P., ownership, access, locks, dogs, measuring problems, et al.

MEASURING POINT DATA (for MP Changes)

BEGINNING ENDING M.P. HEIGHT (C323)
M.P. REMARKS (C324) DATE DATE NOTE: (-) for MP
(C321) (C322)

below land surface

LA
HREECEECEERE RN NN

d

Y

month B year

. WATER LEVEL TYPE
Final Measurement for GWSI CODE (C243)

below below sea
land meas. level

DATE WATER LEVEL MEASURED TIME TIME DATUM STATUS METHOD  TYPE WATER LEVEL surface pt.
(C235) (C709) (C402) (C238)  (C239)  (C243) (C237)

L] INGRE .

month day year
METHOD OF WATER-LEVEL
MRS RENT 55 A B (C)YE G H L M N R s T VvV 2Z |
airline, analog, calibrated J estimated, pressure calibrated geophysi- manometer, non-rec. reported, steel electric calibrated other
airline, gage, press. gage, cal logs, gage, tape, tape, elec. tape
SITE STATUS
onwats |D EF G H 1 J M N O P R S T V W X Z s
LEVEL (C238) dry, recently  flowing, nearby nearby injector injector plugged, measure- obstruc- pumping, recently  nearby nearby foreign well surface other static
flowing, flowing  recently site, ite ment tion, pumped, pumping, recently sub- des- water
flowing, monitor, discon., pumped,  stance, troyed, effects,

Figure 2. Water-level measurement field form for air line measurement using an altitude gauge. This form, or an equivalent custom-
designed form, should be used to record field measurements.
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w v
~2USGS WATER-LEVEL MEASUREMENT FIELD FORM 2USGS
science for a changing world A”. Lln e M easurem ent: Pressure G au g e science for a changing world

SITE INFORMATION k=

Equipment ID & Pressure Range Air-line Constant (k) Date of Field Visit
SITEID (C1)
Station name (C12)
WATER-LEVEL DATA 1 2 3 4 5
Time

Gauge Reading

Gauge Correction

Corrected Gauge Reading

Conversion to Feet
(x 2.307)

Air-Line Constant, K

WL Below MP

MP Correction

WL Above LSD

Measured by COMMENTS*

*Comments should include quality concerns and changes in: M.P., ownership, access, locks, dogs, measuring problems, et al.

MEASURING POINT DATA (for MP Changes)

BEGINNING ENDING M.P. HEIGHT (C323)
M.P. REMARKS (C324) DATE DATE NOTE: (-) for MP
(C321) (C322) below land surface

HREESEECEEEER NN EE
HREES RN EEENNEN NN

h d

Yy

mont B year

. WATER LEVEL TYPE
Final Measurement for GWSI CODE (C243)

below below sea
land meas. level

DATE WATER LEVEL MEASURED TIME STATUS METHOD TYPE  WATERLEVEL siand e
(C235) (C709) (C238)  (C239) (C243) (€237)
U
month day year
GWPD 13
7N\
Ve | A B (C)YE G H L M N R S T V_Z |
airline, analog, Westimated, pressure calibrated geophysi- manometer, non-rec. reported, steel electric calibrated other
airline, gage, press.gage,  callogs, gage, tape, tape, elec. tape
frwats |D E F G H I J M N O P R S T V W X Z s
LEVEL (C238) dry, recently flowing, nearby nearby injector injector plugged, measure- obstruc- pumping, recently nearby nearby foreign well surface other static

Figure 3. Water-level measurement field form for air line measurement using a pressure gauge. This form, or an equivalent custom-designed
form, should be used to record field measurements.
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GWPD 14—Measuring continuous water levels by use of

a float-activated recorder

VERSION: 2010.1

PURPOSE: To make continuous water-level measurements in a well using a float-activated recorder.

For some hydrogeologic studies, frequent and uninter-
rupted water-level measurements may be needed to identify
unique properties of the groundwater flow system. In studies
in which a more complete picture of water-level fluctuations
is needed, automatic float-activated water-level recorders can
be installed. Float-activated recorders sense changes in water
level by the movement of a weight-balanced float that is low-
ered into the well.

Materials and Instruments

There are several types of float-activated recording
devices. The float or water-level sensing mechanism has not
changed much through time. The recording devices have
evolved over time from graphical devices to punch tapes to
electronic data loggers.

1. Float and non-lead counterweight
2. Small diameter stranded cable or a flat steel tape

3. Graphic recorder, data logger and incremental encoder,
integrated data logger/encoder unit, or data collection
platform (DCP)

4. Battery, spares, and wiring to connect battery to record-
ing device

5. Tools, including digital multimeter, connectors, crimping
tool, and contact-burnishing tool

6. Watch

7. A water-level tape (steel or electric) graduated in hun-
dredths of feet and other materials necessary for depth-
to-water measurement

8. Recorder shelter with lock and key
9. Field notebook

10. Pencil or pen, blue or black ink. Strikethrough, date and
initial errors; no erasures

11. Water-level measurement field form

Data Accuracy and Limitations

1. The initial water-level setting for a float-activated
recorder should be determined using a graduated steel or
electric tape which is commonly accurate to 0.01 foot.

2. Each time a float-activated recorder is serviced, calibra-
tion check water-level measurements should be made.
Data recorded using this procedure are only as accurate
as the calibration measurements.

3. Where depth to water is greater than a few feet below the
top of the casing, special care should be taken to mini-
mize friction between the float cable and the walls of the
well. The float selected should be the largest diameter
that can be accommodated by the well casing without
excessive friction.

4. Although float-activated recorders can be used success-
fully in wells that are 2 inches in diameter, in order to
avoid friction between the float cable and the walls of the
well, 3-inch diameter wells and larger are preferable.

5. Float-activated recorders cannot be used in flowing
wells, angled wells, or wells with very deep water levels.
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Advantages 3. DCP
a. Transmittal of real-time data can be affected by
1. Graphic recorder computer, telephone, or satellite downtime.
a. Simplest recording device. b. Rapidly changing water-level peaks may be missed
due to programmed preselected time intervals.
b. Recorder chart gives a true continuous water-level
trace. c. Data transmittal to the satellite can be compromised
. o ] due to satellite access, tree canopy, ice on antenna,
c. Immediate visualization of water-level fluctuations. or power supply.
d. Accurate and reliable. d. If the memory backup battery fails, data may be lost.
2. Data logger
a. Stores data in digital form. .
Assumptions
b. Expandable data memory.
c. Programmable recording intervals. 1. A permanent clearly marked measuring point has been
established as described in GWPD 3.
d. Accurate and reliable.
) 2. The user has been trained in making water-level mea-
3. Data Collection Platform surements using the graduated steel-tape method as
a4 Provides near real-time data described in GWPD 1, or the electric tape method as
’ ' described in GWPD 4.
b- Satellite or other transmittal of data. 3. Field measurements will be recorded on paper forms.
c. Accurate and reliable. When using a handheld computer to record field mea-
. surements, the measurement procedure is the same, but
d. Automatic data storage. the instructions below refer to specific paper field forms.
Disadvantages Instructions
1. Graphic recorder A wire attached to the float passes over a pulley on the
o o recorder and a counterweight is attached to the other end of
a. Limited data-collection time, 1 month versus several  the wire and hangs in the well. When the clearance between
months. the float and the well casing is small, the float cable should be
b. Data must be determined manually. Difficult to store set 50 that the counterweight does not have to pass the float,
. but is always above or below the water level. If the counter-
in database. L . .
weight is immersed below the water level, a little extra weight
c. Ifthe graphic recorder clock fails, data will be lost. should be added to offset the water’s buoyancy.
d. This device is archaic, and thus repair is difficult.
2. Data logger and incremental encoders 1. The types of float-activated recorders differ by the way

a. Rapidly changing water-level peaks may be missed
due to programmed preselected time intervals.

b. Many data loggers require a field computer or a
digital interface to download data.

c. If the memory backup battery fails, data may be lost.
Data can be overwritten in some systems.

in which they record the water level:

a. Chart or graphic recorder—This type of recorder
(fig. 14) is the simplest device, but it is not com-
monly in use. It is a drum chart that is actuated
mechanically by a float that follows the water level.
The graphic recorder provides a continuous pen
and ink trace of the water level on a chart, which is
graduated to record both water level and time. Bat-
tery operated clocks for graphic recorders can be set
to record a wide variety of intervals, ranging from a
few hours to 1 month. The pulley is connected to the
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recorder drum by gears. A wide range of drum gears
are available to set up the chart so that its rotation

is proportional to the movement of the float. Fig-
ure 1 shows a typical setup for a graphic water-level
recorder using a guide pulley assembly (fig. 1B) in
a small diameter well, as well as a standard position
setup (fig. 1C). Data are retrieved by changing the
paper chart.

Data logger and incremental encoder (fig. 24)—
Because the data logger and the encoder are separate
units connected by a communication cable, this
combination of instrumentation allows for a vari-
ety of types of equipment to be used. Water-level
changes sensed by the float are transferred into a
digital signal by the incremental encoder. The digital
signal from the incremental encoder is stored on the
data logger. This instrumentation suite commonly
requires a field computer or a digital interface to
download the data.

Integrated data logger/incremental encoder units
(fig. 2B)—This type of recorder combines a data log-
ger and an incremental encoder into one unit. This
instrumentation package has replaced the automated
digital recorder (ADR punch tape) system. This
instrument also requires a field computer or a digital
interface to download data.

Data collection platform (DCP; fig. 2C)—A DCP
provides real-time telemeter data using the Geosta-
tionary Orbiting Environmental Satellite (GOES)
system and can be interfaced with either an incre-
mental encoder or integrated data logger/incremental
encoder unit. Data are stored on a data logger and

A Recorder chart

Drum
Pulley

Float — .
Counterweight

Guide pulley
assembly

are transmitted to the satellite (GOES) on a fixed
schedule (commonly 1 to 4-hour intervals) during
a specific time “window.” Provided there are no
data transmission problems, retrieval of the data is
necessary only as a backup. A DCP also may use
telephone or other communications technology for
data transmission.

Select the recording device that best suits the water-level

collection needs of the project.
Initial installation of the float-activated recorder:
a. Confirm that the well is unobstructed.

b. If the depth of the well is not known, measure the
total depth as described in GWPD 11.

c. Install a suitable locking shelter that will protect
instruments from weather and vandalism.

d. Establish a measuring point (MP) as described in
GWPD 3. Record the MP in the well shelter.

Figure 1. A, Standard float-activated graphic water-level
recorder (U.S. Bureau of Reclamation, 2001). B, Use of a
guide pulley assembly to position counterweight inside a
small diameter well. C, Standard position setup.

e. Measure the depth to water in the well using either
GWPD 1 or GWPD 4 to obtain an accurate water-
level measurement with which to calibrate the
recorder water level (initial calibration). Record the
water-level measurement on the Inspection of Con-
tinuous Record Well field form (fig. 3).

f. Orient the wheel containing the float tape or float
wire and counterweight over the well opening. The
float and counterweight must hang freely within
the well casing; lack of freedom for the float and
counterweight is one of the most common sources
of error. The length of float tape or wire should be
determined from the expected range of water-level
fluctuation; the float should always rest on the water
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A. Datalogger and incremental encoder

B. Integrated data logger/encoder,

C. Data logger, encoder, and satellite-transmission equipment

Figure 2. A, Data logger and incremental encoder. B, Integrated data logger/encoder. C, Data logger, encoder, and
satellite-transmission equipment. Brand names are for illustration purposes only and do not imply endorsement by the

U.S. Geological Survey. (Photographs by W.L. Cunningham.)

surface, and the counterweight should always be
suspended between the wheel and the water surface.
A guide pulley assembly (fig. 1B) may be needed for
the counterweight. Orient the wheel appropriately,
and secure the wheel device and guide pulley assem-
bly to the well shelter to prevent future movement.

Balance the float and cable on one side of the pulley
against the weight and cable hanging on the opposite
side of the pulley. Test the movement of the float
wheel by carefully rotating it several inches and
releasing it. The tape/recorder should quickly return
to the initial value. If it does not return to within
0.01 foot of the initial value, inspect the float tape/
wire, float, and counterweight and repair as necessary.
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ZUSGS

science for a changing world

INSPECTION OF CONTINUOUS RECORD WELL

Steel Tape or Calibrated Electric Tape Measurement

121

ZUSGS

science for a changing world

SITE INFORMATION

SITE ID (C1) Measurement Tape ID Date of Field Visit
Station name (C12)
1 2 3 DATA LOGGER VISIT INFO:
Time ) .
Local time: GMT Data logger time:
Hold
Sensor reading Sensor reading
Cut on arrival: on departure: RESET? Y / N

Tape correction

Datum Correction Needed:

WL below MP
) Retreive data From: To:
MP correction date/time date/time
WL below LSD
Datafile:
Measured by Remarks:
Remarks
Barometric Pressure Air Temperature
Battery Voltage Replaced? Y / N
Measurement Method:  Transducer Float
Checked Float/encoder? Y / N Checked Transducer? Y / N
MEASURING POINT DATA (for MP Changes) B,E—?éNNING EQ‘PI%NG M.P._HEIGHT (C323)
NOTE: (-) for MP
M.P- REMARKS (C324) (C321) (C322) below land surface
L L e T
month day year
Final Measurement for GWSI
DATE WATER LEVEL MEASURED TIME STATUS METHOD  TYPE WATER LEVEL
(C235) (C709) (C238)  (C239)  (C249) (c237)
WATER LEVEL TYPE
o o D CODE (C243)
below below sea
0 land meas. level
month day year surface  pt.
(GWPD1) (GWPD4)
METHOD OF WATER-LEVEL
MEASUREMENT(C239) A B C E G H L M N R S T V Z ‘
airline, analog, calibrated estimated, pressure  calibrated geophysi- manometer, non-rec. reported, steel electric calibrated other
airline, gage, press. gage, callogs, gage, tape, tape, elec. tape
SITE STATUS
Porwmen (D E.F G H I J M N O P R S T V W X Z aw]
LEVEL (C238) dry, recently flowing, nearby nearby injector injector plugged, measure- obstruc- pumping, recently nearby nearby foreign well surface other  static
flowing, flowing recently site, site ment tion, pumped, pumping, recently sub- des- water
flowing, monitor, discon., pumped, stance, troyed, effects,

Figure 3. Water-level measurement field form for inspection of continuous record wells. This form, or an equivalent custom-designed
form, should be used for continuous recorder inspections and field measurements.
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Confirm that the direction of the wheel movement is
properly recorded (on the display, or by the data log-
ger). For example, when recording depth to water,

if the depth to water reading increases as the float is
raised, the float was put on in reverse. Correct this
error by reversing the direction of the float tape/wire.

Set the data logger to the depth to water measured
in (e) above using the datum of choice and set the
correct time.

Measure again to confirm, reset if necessary.

Record the water-level measurement on the Inspec-
tion of Continuous Record Well field form (fig. 3).

Document the equipment serial numbers or other
identifiers in the field notebook or on appropriate
field forms.

Check the battery voltage. Replace if necessary.

Confirm that the data logger is operating prior to
departure.

Subsequent visits to the float-activated recorder:

a.

Retrieve groundwater data by using instrument or
data logger software.

Inspect the equipment to confirm that installation is
operating properly. Document the current water level
recorded by the sensor (not the most recent water
level recorded by the data logger).

Measure the depth to water in the well by using either
GWPD 1 or GWPD 4 to obtain an accurate water-
level measurement with which to check the recorder
water level (calibration measurement)

Record the water-level measurement on the Inspec-
tion of Continuous Record Well field form (fig. 3).

Test the movement of the float wheel by carefully
rotating it several inches and releasing it. The tape/
recorder should return to the same value. If it does
not return to within 0.01 foot of the initial value, then
inspect the float tape/wire, float, and counterweight
and rebalance as necessary

Confirm that the direction of the wheel movement

is properly recorded (on the display or by the data
logger). If the depth to water reading increases as the
float is raised, the float was put on in reverse. Correct
this error by reversing the direction of the float tape/
wire.

g. [Ifthe tape measurement differs from the instanta-
neous instrumentation reading by an amount specified
in the groundwater quality assurance procedures of
the local office, record it on the inspection sheet and
reset the instrumentation to reflect the proper depth to
water.

h. Check the battery voltage. Replace if necessary.

i. Make sure the data logger is operating prior to depar-
ture.

Data Recording

All data are recorded in the field notebook and on the
appropriate field form.
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GWPD 15—O0btaining permission to install, maintain, or

use a well on private property

VERSION: 2010.1

PURPOSE: To describe a procedure for properly obtaining permission to install, maintain, or use a well on
private property, for activities such as geophysical explorations, water-level monitoring, and collection of

water samples.

U.S. Geological Survey (USGS) policy for access to
private lands is governed by Chapter 500.11 in the Survey
Manual. It is USGS policy to obtain written permission before
drilling, collecting groundwater samples, maintaining a contin-
uous recorder, or making a groundwater-level measurement on
private property, restricted public property, and leased Federal
land. Test drilling and data collection preferably should be
confined to public lands (Federal, State, county, or munici-
pally owned) when the location will serve as well as one on
privately owned land. However, if the information needed can
be obtained only at a site on private property, that site may be
used if permission to drill test wells, sample, or operate obser-
vation wells is obtained in advance.

Materials and Instruments

1. Form 9-1483, Well Drilling/Sampling Agreement
2. Permission to Collect Water Samples form

3. Form 9-3106, Well Transfer Agreement

4. Site location map

5. Field notebook

6. Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

Data Accuracy and Limitations

When public land is not suitable, the use of private prop-
erty is permitted if, prior to drilling, sampling, or data collec-
tion operations, a signed agreement for access to and installa-
tion, maintenance, and use of the test hole or observation well
is obtained from the property owner.

Assumptions

Needed information can be collected only at a site on
private property.

2. The person requesting permission to install, maintain,
or use a well on private property is familiar with Office
of Ground Water Technical Memorandum 2003.03 and
associated policies.

3. The requestor is also familiar with State law require-
ments to notify the local One Call Center (in some States
referred to as, “call before you dig”) before blasting, bor-
ing, digging, drilling, trenching, or other earth moving
operations.

Instructions

1. If seeking permission to drill: Complete all the infor-
mation on the Well Drilling/Sampling Agreement form
(fig. 1, Form 9-1483). Attach to the agreement a site map
showing the location of each proposed test hole and (or)
observation well. Form 9-1483 must be signed by the
landowner and a USGS representative.

a. FEach agreement is assigned a number consisting
of the first four digits of the cost center, hyphen, a
sequential number beginning with 01, and the year
in which the agreement is processed. For example,
4563-0110.

b. Form 9-1483 or an equivalent form must be signed
by the landowner and a USGS representative.

c.  When work at a well is completed and the conditions
outlined in Office of Ground Water Technical Mem-
orandum 2003.03 are met, ownership of a well may
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Tips on Help Using This Form
Morm 9-1483

A t Number:
Revlsed (October 2002) areement Fumber

Well Drilling/Sampling Agreement

The landowner agrees that the U.5. Geologlcal Survey (USGS),

District may install and maintain a monitoring well on the landowner's property at a mutually agreed-upon
site at ﬂ'IP Incation listed helow. The landowner also agrppn that Ihp 1S5GS will have access to the site, as it
r bly deems ry for water-level geophysical nts and/or water-quality
sampling purposes during the life of this agreement.

The manitaring well will be a hale extending intn the earth produced by drilling or anguring. The hale may
be cased and screensd at an appropriate depth for water lavel te andfor pling. The well
water may be sampled for multiple constituents.

Excavation and/or installation of the well may begin at any time after this agreement is fully executzd. The
well shall bs excavated, installed, and proparly maintainad I:y the USGS at its own expense. This
agreement shall be regarded as granting a or sichever may be most appropriately
characterlzes It under applicable state Iaw, In favor of USGS to enter landowner's propery for the purposes
noted herein.

Atthe expiration of this Agreement, the well may be abandoned in one of the following ways:

1. The well may be removed, filled andfor plugged, according to federal, state, and local regulations, by
the USGS at its own expense within a reasonable time after the expiration of this Agreement The
USGS, soon thereafter, shall restore the property, again at its own ckpense, as nearly as possible to the
sarne condition as existed privn w the excavation and/v installation of the well, o

7. At the request of the | andowner, and if the well has heen in existence for five years or mare, ownership
of the well may be transferred to the Landowner under a separate Well Transfer Agrecment.

During the life of this Agreement, the Federal Government will be liable for any loss related to the
installatinn, operation, e, or other activities associated with the well desecrihed above in
accordance with, and to the extent parmitted, under the Fedsral tort Claims Act (28 U.5.C. 1246(b) and 25671
el s5eq.).

This agreement shall be coms sffactive when fully executed and shall ti in force for 5 years unless
terminated earlier by the USG5 upon G0 days written notice. After 5 years, the Agreement remains in force
untll terminated by slther the USGS or the Landowner upon 50 days written notice to the other party.

Description of well located at Lat. Long. (Atach Drawing)

Landowner:

Address:

Tel. Numher: Fax Number

USGS Center Director:'

Address:

Tel. Number: Fax Humber

USGS Project Chisf

Tel. Number: Fax Humber

1.5. GEOLOGICAL SURVEY

By:
Date:
(Name]
LANDCWNER
By:
Date:

Figure 1.

Well Drilling/Sampling Agreement,

Notary Seal: Form 9-1483.
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As consideration for the rights and privileges granted herein, the USGS shall make a one-time payment to the

Landowner in the sum of §
heirs, successors, and assigns.

Landowner:

Address:

Tel. Number:

USGS Center Director:

Address:

Tel. Number:

USG5 Project Chief:

Tel. Number:

U.5. GEOLOGICAL SURVEY
By

(Namea)

LANDCVNER
By

Notary Seal:

Figure 1.

be transferred back to the landowner. Form 9-3106
(fig. 2, Well Transfer Agreement) provides for trans-
fer of well ownership. Form 9-3106 must be signed
by the landowner and a USGS representative.

If seeking permission to collect water samples from

a well: Experience has shown that oral permission to
collect water samples is easier to obtain, but written per-
mission provides stronger legal protection. Form 9-1483
includes permission for the USGS to take water-quality
samples from a well being drilled. However, if an exist-
ing well is used instead of drilling a well, use of the
Permission to Collect Water Samples form (fig. 3) is
warranted. Strong consideration should be used to incor-
porate this form even when Form 9-1483 is in place.
Figure 2 or an equivalent form must be signed by the
permitter (landowner) and a USGS representative.

Fax Numher:

Fax Number:

Fax Number:

Date:

Date:

3.

. This Agreement shall be binding upon Landowner's devises,

Well Drilling/Sampling Agreement, Form 9-1483.—Continued

If seeking permission to maintain a continuous recorder
or make a groundwater-level measurement on private
property, restricted public property, or leased Federal
land: The USGS preferred business practice is that
permission for this activity be obtained in writing using
Form 9-1483 or equivalent. Long-standing oral agree-
ments and oral agreements made in situations where
obtaining written permission would be prohibitive can be
documented by using the form shown in figure 4 (Format
for Letter Requesting Permission To Enter Private Prop-
erty) or by obtaining the information included in figure 5
(Documentation of Oral Permission to Access Private
Lands) and documenting the oral permission as soon as
possible.
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(Tips for Using this Form)
Form 9 3106 U.S. DEPARTMENT OF THE INTERIOR
(October 2002) U.5. Geological Survey

Agreement Number

Well Transfer Agreement

The |1.5. Genlngical Survey (L1SGS] agrees to transfer nwnership of the nhservation well(s), hereinafter

refemred to as "the well,” or "wells” located at Lat. Lang. s
and/or

(Provide other location description and/or attach map, plat, drawings, phatographs, or other descriptive
irfortiation)

7] | , heweinalter relened L

(Hame of Landowner)
as "Landowner,” giving the Landowner all ownership rights to the wells.

Landowner agrees to assume responsibility for the noted wells(s). Landowner agrees to accept the well(s)
"as is" and to not hald USGS or the U.S. Government responsible in any way for any construction
deficiencies or repairs that may be necded to make the well to mect any safety, government, or other
standands. Landowne ayizes w: (g) accepliesponsibility fur any liability, such as liens, lines, daimages,
penalties, forfeitures or judgments arising from the continued use of existence of the well(s); (b) release
the USGS and the U.5. Government for liability for any injuries or damage to persons and for property of
any kind arising out of the continued use of existence of the well(s): and (c) indemnify the USGS and the
U.5. Government from any claims arizsing out of the use of axistence cof the well{s). If Landowner chooses
or is forced te abandoned a well, Landewner agrees to assume full responsibility for its disposition in
compliance with applicable lederal, state, and local laws,

The transfer of the noted well(s) is effective on the date this agreement is fully executed.

1I.5. GFOI OGICAI SHRVFY
By

Date:

(Name)

Transferee
By

Date:

IName:-l

Motary Seal:

Figure 2. Well Transfer Agreement Form 9-3106 for transfer of well ownership.
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Unnumbered form (from WRD Memo No. 90.34)

U.S. GEOLOGICAL SURVEY

Permission to Collect Water Samples.

I (we) hereby give my (our)
permission to the U.S. Geological Survey to collect a water sample (s) from my well,
spring, stream, lake, or reservoir. I understand that this sample will be analyzed by the
U.S. Geological Survey and that the data will be used for scientific purposes. I also
understand that I will be furnished a copy of the analysis and that the data will be stored
in the Geological Survey's computer storage files and become public information at that
time. The U.S. Geological Survey has also informed me (us) that some results of the
analysis that exceed the U.S. Environmental Protection Agency's Primary Drinking
Water Standard Maximum Contaminant Levels may be reported to a local, State, or
Federal regulatory agency.

In addition to collecting a sample (s) for a laboratory analysis, the U.S. Geological
Survey may also make a series of concurrent physical measurements such as water level,
streamflow, pH, and temperature.

If I (we) have any questions about this program of the U.S. Geological Survey,

I can contact

At the following telephone number

Signature, Permitter Date

Signature, U.S. Geological Survey Date

Local address

Figure 3. Form to use to obtain permission to collect water samples.
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ZUSGS

science for a changing world
U.S. Geological Survey Manual Figure 500.11.1

Format for Letter Requesting Permission To Enter Private Property (to be printed on Official Letterhead)

(Insert Name of Private Landowner) (Insert Date)
(Insert Address of Private Landowner)

Dear (Insert Name of Private Landowner):

The U.S. Geological Survey requires employees to obtain written permission from
landowners in certain cases before entering onto private property to conduct new surveys
or scientific sampling. Consequently, we are hereby requesting your approval to enter
your land for the purpose described below. The data and/or samples collected will be
used for scientific purposes and will be provided to you upon request.

Specific information regarding this request is as follows:

1. (proposed date and time of entry and departure, or period of time during which
recurring visits will be necessary).

2. (kind and number of vehicles to be used).

3. (number of persons in the party).

4. (name, office address, and contact information of chief of party).
5. (purpose of the work).

6. (locations on the property where work is to be done).

7. (approximate frequency of aircraft flights along lines of sight for temperature and
pressure measurements, in connection with geodimeter or similar work, if applicable).

We will make every effort to minimize disturbance or disruption to your property.
However, in the unlikely event that property damage results, you are entitled to file a
claim to recover your damages (tort claim). Please contact (insert name and telephone
number of tort claims contact) immediately if property damage should occur.

If you have any questions about this program of the U.S. Geological Survey, you may
contact (insert name of chief of project) at the following telephone number: (insert number).

If you consent to this request, please sign below and (list method of return, e.g., envelope
provided, leave at a designated location, etc.). Thank you for your cooperation.

Sincerely,

(Signature and Printed Name of Requestor)

Approval:

Landowner Signature Date

Figure 4. Format for letter requesting permission to enter private property (U.S. Geological Survey Manual 500.11).
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ZUSGS

science for a changing world

U.S. Geological Survey Manual

Figure 500.11.2
Documentation of Oral Permission to Access Private Lands
The U.S. Geological Survey obtained oral permission to access private lands as follows:
Description of the work and/or project title, to include date and time of entry and
departure or anticipated duration of the work if recurring visits will be made:

Printed name and address of landowner contacted:

The landowner was provided with the following information:

1. (proposed date and time of entry and departure, or period of time during which
recurring visits will be necessary).

2. (kind and number of vehicles to be used).

W

. (number of persons in the party).

N

. (name, office address, and contact information of chief of party).

W

. (purpose of the work).
6. (locations on the property where work is to be done).

7. (approximate frequency of aircraft flights along lines of sight for temperature and
pressure measurements, in connection with geodimeter or similar work, if applicable).

Date permission was granted:

Office location of initiating party:

Name and signature of member of field party who obtained permission:

Other persons in the party who witnessed the oral permission (as applicable):

The documentation of an oral agreement should be retained in the project file by the

initiating office until the project is completed and in accordance with the Handbook for
Managing USGS Records, 432-1-H.

Figure 5. Documentation of oral permission to access private lands (U.S. Geological Survey Manual 500.11).
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Data Recording

Permission details are recorded on the associated forms.
The original form is kept in the office, and a copy is included
in the well folder that is brought to the field.

The Agency Use Code (C803) on the Groundwater Site
Schedule (Form 9-1904-A; fig. 6) should be used to indicate
the type of agreement in place. If the well is not owned by
the USGS, use codes A, L, or M when coding the site in the
National Water Information System. For further information,
refer to USGS Water Resources Discipline Policy Memoran-
dum 2009.02.

Agency use
Short description Long description
code (C803) P L P
A Active - no/na Active data collection site with un-
documented or unneeded landowner
agreement
L Active - Written Active data collection site with writ-
ten landowner agreement (Form
9-1483)
M Active - Oral Active data collection site with memo
documenting oral landowner agree-
ment

Reference

U.S. Geological Survey, 2003, Agreement forms for gaging
station and observation well installations and transfers:
Office of Ground Water Technical Memorandum 2003.03,
accessed December 17, 2010, at http://water.usgs.gov/
admin/memo/GW/gw03.03.html.

U.S. Geological Survey, 2008, U.S. Geological Survey
Manual 500.11—Obtaining permission for access to private
lands, accessed December 17, 2010, at http://www.usgs.gov/
usgs-manual/500/500-11.html.

U.S. Geological Survey, 2009, Maintaining an auditable
record of USGS discontinued water monitoring station
liabilities: Water Resources Discipline Policy Memoran-
dum No. 2009.02, accessed at http://water.usgs.gov/admin/
memo/policy/wrdpolicy09.02.pdf.


http://water.usgs.gov/admin/memo/GW/gw03.03.html
http://water.usgs.gov/admin/memo/GW/gw03.03.html
http://water.usgs.gov/admin/memo/GW/gw03.03.html
http://www.usgs.gov/usgs-manual/500/500-11.html
http://www.usgs.gov/usgs-manual/500/500-11.html
http://www.usgs.gov/usgs-manual/500/500-11.html
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FORM NO. 9-1904-A
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Revised Sept 2009, NWIS 4.9 File Code
Coded by U.S DEPT. OF THE INTERIOR Date
Checked by GEOLOGICAL SURVEY
Entered by
GROUNDWATER SITE SCHEDULE
General Site Data
o lUISIGIS R - N
STATION NAME (C12/900)
{lllllllllllllllllllllllllllllllllllllllllllllllll|
SITE
12'(;8%'52) ’P_l l'lsl (lj | ‘ DISTRICT (C6) m COUNTRY (C41) STATE (C7)
rimary econaary
COUNTY or TOWN (C8) %
gsmee o ) O e Do o L B ARty (HTA TS TSTRIETTIMID)
e CL DIGIL [MIN[RISTU] HHNGs ’NN’?P” NNf\AD83\ gt NN S T
|2g? DGPS GPS LORAN map plonltae(re-dreported surveykr“—'c‘,"wn ortl merican ortl merican

Datum of 1927 Datum of 1983

digital map
ALTITUDE ALTITUDE ALTITUDE
ACCURAGY ATTUOE | A | D |G | J LI M|N|R| U] 80w | NGVD29 NAVDSS |
(C18) (C17) altimeter DGPS GPS IfSAR LIDAR Level map DEM I8, S0, (C22) National Geodetic North American
Vertical Datum of 1929 Vertical Datum of 1988
LANDNET(C“)’ | ‘ | ‘ | ‘Sl [ | ‘Tl I N B
4 4 A section township range merid
TOPO-
GRAPHIC ’ A B C D E F G H K L M O P S T U V W‘
(3019) G alluvial playa  stream depres- dunes flat flood- hill- sink- lake or mangrove  off- pedi- hill- ter- undu- valley  upland
fan channel sion plain top hole swamp swamp shore ment side race lating flat draw
DAYLIGHT
HYDROLOGIC DRAINAGE SAVINGS TIME
ONTCODE | | | | | | | | | | | | | | || ]8sswcose| | | spessomwe [T ] paeces [
(C20) (C801) ZONE (C813) YORN
MAP NAME ’ ‘ MAP ’ ‘
(C14) Y Y N I . VI (o - N I Y I B A
2 NATIONAL
AGENCY ‘ A D | L M o R WATER-USEE
USE (C803) m— - — - — -
active discon- inactive active active inventory remediated (C39)
no/na  tinued site  written  oral site
DATA TYPE (C804)
Place an 'A' (active), an
I (inactive), or an 'O’ | \ | | | | | | | | | | | | |
(inventory) in the WL WL Qw Qw PR PR EV EV  wind tide  tide  sed. sed.  peak  low state
appropriate box cont int cont int cont int cont int vel. cont int con ps flow flow water
use
INSTRUMENTS (C805) ’
(Place a "Y' in the \ \ \ \ \ \ \ \ \ \ \ \ \
appropriate box): digital graphic  tele- tele- tele-  AHDAS crest- tide deflec- bubble stilling CRtype weigh- tipping acoustic electro- pressure
rec- rec- metry metry metry stage gage tion gage well recorder ing bucket velocity magnetic transducer
order  order land radio  satellite gage meter rain rain meter flowmeter
line gage gage
DATE RECORD READY
INVENTORIED ’ ‘ ‘7 ’ ‘ ‘ — i ‘ ‘ ‘ FOR WEB (C32) Y C P L
©nn ey andy P e
REMARKS (C806)
I e e
FOOTNOTES
1SITE TYPE
(C802)
GL Glacier ocC Ocean GW Well SB Subsurface
WE Wetland oc-co Coastal GW -CR Collector or Ranney type well SB-CV Cave
AT Atmosphere LK Lake, Reservoir, GW -EX Extensometer well SB-GWD Groundwater drain
ES Estuary Impoundment GW -HzZ Hyporheic -zone well SB-TSM Tunnel, shaft, or mine
LA Land SP Spring GW -IW Interconnected wells SB-UZ Unsaturated zone
LA-EX Excavation ST Stream GW -TH Test hole not completed as a well
LA-OU  Outcrop ST-CA Canal GW -MW Multiple wells
LA-SNK  Sinkhole ST-DCH Ditch
LA-SH Soil hole ST-TS Tidal strea m
LA-SR Shore FA-WIW Waste-Injection well
C22 Other (see manual for codes)
2
’WS‘ DO|CO| N ‘ IR| MI ‘ Lv ‘ PH ‘ ST ‘ RM ‘ TE ‘ AQ‘ C36 Other (see manual for codes)
water domestic commer- industrial irrigation mining livestock power  waste  remedia- thermo- _aqua-

cial hydro-

electric tr

supply

C39 is mandatory for all sites having data in SWUDS.

electric  culture
power

water tion

reatment

Figure 6. Groundwater Site Schedule, Form 9-1904-A.
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GENERAL SITE DATA

paTARELABILITY (c3) | © b M U DATE OF FIRST CONSTRUCTION (C21) ’ \ *’ \ ‘7i L[] ‘
month day year
field poor minimal un-
checked location data checked
USE OF SECOND- TERTIARY
se"|/A C D E G H M OZPR S T UV WX Z | axvuse [ Juseor ||
nodeSgndhydran  geo semie Tegl "M cheer olor reehase fepiee s unsed win T WS dee T (C301) (see  (C302) (Soe
supply return use of site) use of site)
USE OF SECOND- TERTIARY
X |/ABCDEF HI1JKMNPQRST U Y Z]| K& T
(024) alr bottling comm- de- power fire domes- irri- indus- mining medi- indus- public aqua- recrea- stock insti- unused desalin- other OF WATER WATER
ond. ercial water tic gation trial cinal trial  supply culture tions tutional ation (C25) (see use (C26)
(cooling) of water) (see use of water)
¢$|—E,J||EFER U N C M X ‘ PRIMARY NATIONAL
(C713) AQUIFER (C714) ‘ ‘ ‘ ‘ ‘ ‘ ‘ AQUIFER (C715) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
unconfined unconfined confined  confined mixed
single multiple single multiple
HOLE WELL SOURCE
oeere | | g J L Joeeem [ [ ] geem[A D G L M O R S Z
(€27) other driller geol» logs memory owner other reporting other
gov't ogist reported agency
WATER-LEVEL DATA
DATE WATER-LEVEL MEASURED (C235) WATER-LEVEL TYPE
| |*| | |*‘ [ ‘ TIME (C709) @ CODE (C243)
month day year land meas. vertical
surface pt.  datum
WATER LEVEL ’ ‘ MP SEQUENCE NO. (C248)
(C237/241/242) I I (Mandatory if WL type=M)
WATER-LEVEL
patumczee) | NGVD29  NAVDES L]
andatory | e= i i North A i
Y P )Vewzfé'é?'ﬁaalsr?‘ogf ¢ )0 Vertioal Datum Of 1988 Other (See manual for codes)
SITE STATUS
FOR WATER ’A B C D E F G H I J M N ®) P R S T v W X Z
LEVEL (C238) atmos.  tide ice dry recently flowing nearby nearby injector |njector plugged measure- obstruc- pumping recently nearby nearby foreign well  affected by other
pressure stage flowing flowing recently site ment tion pumped pumping recently sub- des- surface
flowing monllor discontinued pumped stance troyed water
METHOD OF WATER-LEVEL ’
MEASUREMENT (C239) A B C D E F G H L M N O P R S T V Z
airline analog calibrated differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed aCOUStiC reported steel electric calibrated other
airline %‘Sgl mated ducer gage press.gage callogs meter gage pulse tape tape elec. tape
WATER-LEVEL SOURCE OF WATER-LEVEL
rsbiy i B oo A D G L M O R s Z
foot tenth hun-  notto other driller's geol- geophysi-  memory owner other reporting other
dredth nearest gov't log ogist cal logs reported agency
PERSON MAKING MEASURING AGENCY (C247)
(WATER LEVEL PARTY)
REMARKS (C267) RECORD READY FOR
(256 char) WEB (C858) ’ Y C P L
ready to condi- proprie- local use
display tional tary only
CONSTRUCTION DATA
O s (-0 -]
RECORD TYPE (C754) RECORD SEQUENCE NO. (C723) CONSTRUCTION (C60)
month day year
NAME OF CONTRACTOR ’ Ll L L L L } SOURCE OF DATA ’A D G L M O R S Z
(C63) (C64) other driller geol- logs memory owner other reporting other
gov't ogist reported agency
METHOD OF A B C D H J P R S T \% w Z
CONSTRUCTION (C65) air-rotary  bored or cable dug hydraulic jetted air per- reverse sonic trenching driven drive wash  other
augered tool rotary cussion rotary
TYPE OF
meeor  [C F G H O P 8 T W X Z Si"[B C G N z
porous gravel gravel  horiz. open perfor screen sand walled open other ( ) bentonite clay ~ cement  none other
concrete w/perf. screen gallery end slotted point grout
BOTTOM OF SEAL (C68) m METHOD OF DEVELOPMENT (C69) ’ A B c J N P S A ‘
air-lift bailed compres- jetted none pumped surged other
pump sed air
[c D E F H M Z]
HOURS OF DEVELOPMENT (C70) SPECIAL TREATMENT (C71) _
chem- dryice explo- defloc- hydro-  mech-— other
icals sives  culent  frac-  anical

2 - Groundwater Site Schedule

turing
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CONSTRUCTION HOLE DATA (3 sets shown)

recorp Tvpe (c7s6) | H|OJL |E RECORD SEQUENCE NO. (C724) m SEQUENCE NO. OF PARENT RECORD (C59) m
| pemwen, )00
| INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
T gemme, .0
INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) IIl
e, )00
| INTERVAL (C75) o

DEPTH TO TOP OF |
INTERVAL (C73) |

i DEPTH TO BOTTOM OF ’
| INTERVAL (C74) ‘ ‘ ‘ ‘

DEPTH TO TOP OF | | | |
INTERVAL (C73)

| i DEPTH TO BOTTOM OF
INTERVAL (C74) ‘ ‘ ‘ ‘

DEPTH TO TOP OF ‘
INTERVAL (C73) | | | |

| ‘ DEPTH TO BOTTOM OF
INTERVAL (C74)

CONSTRUCTION CASING DATA (4 sets shown)

RECORD TYPE (C758) C|SINIG RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
0 eemmy (000
CASING (C79) .

DEPTH TO TOP OF |
CASING (C77) I

[ | DEPTH TO BOTTOM OF’
CASING (C78) I

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
ooz (11,1 ]
| CASING (C79) .

DEPTH TO TOP OF
CASING (C77) I

| | DEPTH TO BOTTOM OF ’
CASING (C78) [

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m ) m

RECORD SEQUENCE NO. (C725) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|
| DEPTH TO BOTTOM OF DIAMETER OF
| | CASING (C79) .

CASING (C78) ’ ‘ ‘ ‘ ‘

4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m ) m

DEPTH TO TOP OF
CASING (C77) | | | |

DEPTH TO TOP OF
CASING (C77) | | | |

FOOTNOTE:
4 CASING MATERIAL
CODES ABCDETFGH 1|1 J KLMNWPQR STUVWXY Z 46
abs brick concrete copper PTFE Fiber- galv. Fiber- wrought Fiber- PVC glass other PVC PVCor FEP rock or steel tile coated stain- wood steel steel other stain- stain-
glass iron glass iron glass thread- metal glued plastic stone steel less carbon galva- mat. less less
plastic epoxy ed steel nized 304 316

Groundwater Site Schedule - 3
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CONSTRUCTION OPENINGS DATA (3 sets shown)

RECORD TYPE (C760) RECORD SEQUENCE NO. (C726) |I| SEQUENCE NO. OF PARENT RECORD (C59) |I|

DEPTH TO TOP OF |
INTERVAL (C83) I

| DEPTH TO BOTTOM OF ’
| INTERVAL (C84) ‘ ‘ ‘ ‘

1 wemwe, (0.0
INTERVAL (C87) .

5 D 6 TYPE OF OPENING LENGTH OF OPENING m m WIDTH OF OPENING m m

MATERIAL TYPE (C86) (c8s) (C89) . (C88) .

RECORD SEQUENCE NO. (C726) IIl

DEPTH TO TOP OF |
INTERVAL (C83) O |

| | DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

T wmsmer, (11,00
INTERVAL (C87) o

: [ spgsororamel]  igggmeororeme [ ][] pugprororewme[ 1.1 ]

MATERIAL TYPE (C86) (c85) (C89) . (C88) ®

recorn seauence no. 7z RN

DEPTH TO TOP OF ‘
INTERVAL (C83) |

| i DEPTH TO BOTTOM OF ’
INTERVAL (C84) ‘ ‘ ‘ ‘

| memre, (.00
‘ INTERVAL (C87) °
5 6 TYPE OF OPENING
LENGTH OF OPENING WIDTH OF OPENING
MATERIAL TYPE (CSG)D (C85) (C89) . (C88) .

FOOTNOTES:

5 TYPE OF MATERIAL CODES FOR

OPEN SECTIONS
[ABCDEFGHIJKLMNPQRSTVWXYZ46

ABS brass concrete ceramic PTFE fiber- galv. fiber- wrought fiber- PVC glass other PVC PVC FEP stain- steel tile brick mem- steel steel other stain- stain-
or glass iron glass iron glass thread- metal glued less brane carbon galva- less less
bronze plastic epoxy ed steel nized 304 316
6 TYPE OF OPENINGS CODES
fractured louvered or mesh perforated, wire- screen sand walled or open other
rock shutter-type screen porous or wound (unk.) point shored hole
slotted screen screen
CONSTRUCTION MEASURING POINT DATA
RECORD RECORD BEGINNING ENDING
Az == I i ol A
(C766) Ml P | Nl T NO. (C728) (C321) ‘ ‘ ‘ ‘ ‘ (C322) ‘ ‘ ‘ ‘ ‘
month day year
ALTITUDE OF ALTITUDE ALTITUDE
MEASURING L] METHOD ACCURACY
M.P. HEIGHT (C323) . POINT (C325) (C326) (C327)
ALTITUDE
DATUM ’ ‘ M.P. REMARKS (C324)
DATUN T I T O O O A

RECORD READY FOR Y C P L

’llllllllllllllllllllllllllll WEB (C857)

ready to condi- proprie- local use
display tional tary only

4 - Groundwater Site Schedule
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CONSTRUCTION LIFT DATA

recoro TvPE | L) | |F | T) RECQRDSEquence[ ] tveeoruer |A B € J P R S T U X Z|

(C43)
air bucket centri- jet piston rotary submer- turbine un- no lift  other
fugal sible
Rece | | Ak D E G H L N -
RECORDED — — INTAKE TYPE OF
(C38) ’ | ‘ ’ | ‘ L[] DEPTH (c44)@ POWER(C45)’ S ‘
month day year diesel electric gaso- hand LPgas natural solar windmill other
line gas
HORSE-
POWER
RATING ‘ MANUFACTURER’ l SERIAL NO.’ ‘
(C46) I I O I (Cas) I B (Ca9) I I I A
’ POWER COMPANY ACCOUNT ’ ‘
POWERCOMPANY(csoy | | [ | | | | | | | | | NUMBER (G51) I I

POWER METER

NUMBER(Csz)’ Ll L Ll ‘ PUMP RATING (C53)

(million gallons/units of fuel)’ ‘

| 1] ] l ADDITIONAL LIFT m
(C255)

PERSON OR COMPANY RATED PUMP CAPACITY @ STANDBY POWER (C56

MAINTAINING PUMP (C54) I O ) A ‘ (gpm) (C268) (see TYPE OF POVV(ER) )

B

HORSEPOWER OF STANDBY POWER SOURCE (C57) [

MISCELLANEOUS OWNER DATA

RECORD TYPE (c768) | O W|N R RECORD SEQUENCE NO. (C718) |I| DATE OF OWNERSHIP (C159) m - m - m

WU OWNER
CP GV IN M_OT TG WS | - -]
- - - N END DATE OF OWNERSHIP (C374)
Corporation Govern- Individual  Military ~ Other Tribal Water

ment Supplier

OWNER'S
Cien) ‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘

EXAMPLES: JONES, RALPH A.
JONES CONSTRUCTION COMPANY

OWNER'S
PHONE ’ ‘ ‘ ‘

ACCESS TO 0 1 2 3 a4
NUMBER S A OWNER'S

NAME Public Coop- USGS District Proprietary
(C351) (C352) Access erator Only  Only

OWNER'S ADDRESS

(LINE 1)
’lllllllllllllllllllllllllllllllllllll\lll‘

(C353)

OWNER'S ADDRESS
(LINE 2)
(C354) ’ L1

OWNER'S CITY

NAME’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

(C355)
OWNER'S ZIP
STATE (C350) m CODE (C357) ’ I O el O N
OWNER'S COUNTRY
NAME

(C358)’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ACCESS TO OWNER'S
PHONE/ADDRESS 0 1 2 3 4

(C359) Public Coop- USGS District Proprietary
Access erator  Only Only

MISCELLANEOUS VISIT DATA

RECORD TYPE (C774) VIS RECORD SEQUENCE NO. (C737) |I| DATE OF VISIT (C187)‘ | ‘7‘ | ‘ - ‘ I

month day year

NAMEOFPERSON(CmS)’lllllllllllllllllllll‘

Groundwater Site Schedule - 5
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MISCELLANEOUS OTHER ID DATA (2 sets shown)

RECORD TYPE (C770)

RECORD SEQUENCE |I|
NO. (C736)
RECORD SEQUENCE |I|
NO. (C736)

OTHERID<C190>|IIIIIIIIIIIIII'

ASSIGNER(C191>’1lllllllllllll‘

OTHERID<C190>|IIIIIIIIIIIIIIi

ASSIGNER(C191)"“““““““

MISCELLANEOUS OTHER DATA

RECORD TYPE (C772)

RECORD SEQUENCE NO. (C312) |I|

OTHER DATA
TYPE (C181)

OTHER DATA LOCATION (C182) ’

Cooperator's District Reporting other
i ice Agency

F M P Z

DATA FORMAT (C261) ’

files, machine

published,
readable,

MISCELLANEOUS LOGS DATA (3 sets shown)

RECORD TYPE (C778)

RECORD SEQUENCE NO. (C739)

BEGINNING ENDING SOURCE OF

DEPTH DEPTH ’ ‘ DATA ’

(C200) ’ T S P ‘ (C201) L. D) A DGLMOIR S Z
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA

DATA FORMAT (C225) ’ F M P Z ‘ LOCATION (C226)

files machine published other

RECORD TYPE (C778)

readable

RECORD SEQUENCE NO. (C739)

BEGINNING ENDING SOURCE OF

DEPTH DEPTH ’ ‘ DATA ’

(C200) ’ N I O ‘ (C201) A O O I (C202) ADGLMOR S Z
other driller geol- logs memory owner other reporting other

d I reported  agency
OTHER DATA
DATA FORMAT (C225) ’ F M P Z ‘ LOCATION (C226)
files machine published other

RECORD TYPE (C778)

readable

RECORD SEQUENCE NO. (C739)

ene R S S T MO R S 2
DATA

(C200) ’ N O Y I I ‘ (C201) ’ N N Y I I ‘ (C202)
other driller geol- logs memory owner other reporting other
gov't ogist reported  agency

OTHER DATA
DATA FORMAT (C225) ’ F M P Z‘ LOCATION (C226)
files machine published other

readable

ACOUSTIC LOG:

AS Sonic

AV Acoustic velocity
AW Acoustic waveform
AT Acoustic televiewer

CALIPER LOG:

CP Caliper

CS Caliper, single arm
CT Caliper, three arm

CM Caliper, multi arm

CA Caliper, acoustic

DRILLING LOG:
DT Dirilling time
DR Drillers

DG Geologists
DC Core

ELECTRIC LOG:

EE Electric

ER Single-point resistance
EP Spontaneous potential
EL Long-normal resistivity
ES Short-normal resistivity
EF Focused resistivity

ET Lateral resistivity

EN Microresistivity

EC Microresistivity, forused
EO Microresistivity, lateral
ED Dipmeter

6 - Groundwater Site Schedule

ELECTROMAGNETIC LOG:

MM Magnetic log

MS Magnetic susceptibiity log

MI Electromagnetic induction log

MD Electromagnetic dual induction log
MR Radar reflection image log

MV Radar direct-wave velocity log

MA Radar direct-wave amplitude log

FLUID LOG:

FC Fluid conductivity

FR Fluid resistivity

FT Fluid temperature

FF Fluid differential temperature
FV Fluid velocity

FS Spinner flowmeter

FH Heat-pulse flowmeter

FE Electromagnetic flowmeter
FD Doppler flowmeter

FA Radioactive tracer

FY Dye tracer

FB Brine tracer

NUCLEAR LOG:

NG Gamma

NS Spectral gamma

NA Gamma-gamma

NN Neutron

NT Neutron activitation

NM Neuclear magnetic
resonance

OPTICAL LOG:

OV Video

OF Fisheye video
OS Sidewall video
OT Optical televiewer

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation

OTHER LOG:
OR Other
COMBINATION LOG:

ZF Gamma, fluid
resistivity, temperature

ZlI Gamma, electromagnetic
induction

ZR Long/short normal
resistivity

ZT Fluid resistivity,
temperature

ZM Electromagnetic flowmeter,
fluid resistivity,
temperature

ZN Long/short normal
resistivity, spontaneous
potential

ZP Single-point resistance,
spontaneous potential

ZE Gamma, long/short
normal resistivity,
spontaneous potential,
single-point resistance,
fluid resitivity,
temperature
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MISCELLANEOUS NETWORK DATA (3 types shown)

TYPE OF
RECORD SEQUENCE
RECO! NE|TW R&C&50 NETW

BEGINNING ENDING
YEAR (C115) YEAR (C116)

water
quality
TYPE OF
mavs | A B C D E F G H I J K L M N P Z|
physical common trace pesti- nutri- sanitary codes codes codes codes codes codes all or codes codes other
proper- ions elements cides ents analysis D&B B&E B&C B&F D&E C,D&E most B&C& B,C&A
ties radio-

active

8pRIMARY 8SECONDARY
SOURCE @ 7 FREQUENCY OF D ANALYZING @ NETWORK D NETWORK D
AGENCY (C117) COLLECTION (C118) AGENCY (C307) SITE (C257) SITE (C708)
TYPE OF
RECORD SEQUENCE m NETWORK BEGINNING m ENDING m
NO. (C730) (C708) YEAR (C115) YEAR (C116)

RECORD TYPE
(C780)

water
level
. 8 PRIMARY s
SOURCE @ FREQUENCY OF NETWORK SECONDARY
AGENCY (C117) COLLECTION (C118) SITE (C257) NETWORK SITE (C708)
TYPE OF

RECORD TYPE N E T W RECORD SEQUENCE NETWORK BEGINNING ENDING
(C780) NO. (C730) (C706) YEAR (C115) YEAR (C116)

pumpage

or with-

drawals

8 8
7 METHOD OF PRIMARY SECONDARY
sounee oy [ 111 . ] SO [C € M U 7] ENEL [ e
AGENCY (C117) COLLECTION (C118) (C133) SITE (C257) SITE (C708)
calcu- esti-  meter- un- other

lated mated ed known

FOOTNOTES:
7 FREQUENCY OF COLLECTION | A B C D F | M (@) Q S W Z 2 3 4 5 X ‘
CODES
annually bi continu-  daily semi- inter monthly one-time quarter- semi- weekly other bi- every3 every4 every5 every 10
monthly  ously monthly mittent only ly annually annually  years years years  years
8 NETWORK SITE CODES ’ 1 2 3 4
national, district, project, co-

operator,

MISCELLANEOUS REMARKS DATA (4 types shown)

E%%%RD ™PEIRIMIK|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘7’ | ‘*’ [

month day year
REMARKS (C185)
Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.
RECORD TYPE — —
(C788) RIM|K|S RECORD SEQUENCE NO. (C311) |I| DATE OF REMARK (C184) ’ | ‘ ’ | ‘ ’ [ 1 |
month day year

REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

Groundwater Site Schedule - 7
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DISCHARGE DATA

RECORD SEQUENCE NO. (C147) |I|
TYPE OF
DATE DISCHARGE | | |, | | | — | | | | | DISCHARGE DISCHARGE (gpm) | | | | | | |
MEASURED (C148) (C703)

pumped  flow (C150)

month day year
ACCURACY OF SOURCE OF DATA (C151)
DISCHARGE | |
MEASUREMENT (C310) ’ E G F P ‘ A D G I— M O R S Z
excellent good fair poor other driller geologist logs memory owner other reporting other
(LT 2%), (2%-5%) (5%-8%) (GT 8%) gov't reported agency

METHOD OF

DISCHARGE

MEASUREMENT | A B C D E F M ®) P R T U V W X Z

(C152) acoustic bailer current Doppler  estimated flume totaling orifice pitot-tube reported trajectory venturi volumetric weir unknown other
meter meter meter meter meter meas

PRODUCTION WATER LEVEL (C153) ’ ‘ ‘ ‘ ‘ ‘ ‘ STATIC WATER LEVEL (C154) ‘ ‘ ‘ ‘

SOURCE OF DATA (C155) | A D G L M (®) R S Z |
other driller geologist logs memory owner other reporting other
gov't reported agency

meTHoDoFwatERLEVeL [A B C D E F G H L M N O P R S T V Z

airline recorder calibrated ~differ- esti- trans- pressure calibrated geophysi- mano- non-rec. observed acoustic reported steel electric calibrated other
airline eé‘gm mated  ducer gage press.gage callogs meter gage pulse tape tape elec. tape

Lo L0 s [r11 L] empgoows [ ) ) ) |
PUMPING PERIOD (C157) . CAPACITY (C272) . (C309) .
GEOHYDROLOGIC DATA

RECORD DEPTH TO DEPTH TO

RECORD G E O H SEQUENCE NO. |I| TOP OF UNIT ’ ‘ ‘ ‘ ‘ ‘ ‘ BOTTOM OF ’ ‘ ‘ ‘ ‘ ‘ ‘
TYPE (C748) (C721) (C9o1) * UNIT (C92) .
UNIT | Ll L] ‘ LITHOLOGY @ CONTRIBUTING P Q S N U
IDENTIFIER (C93) (C96) UNIT (C304)

principal aggregate secondary no unknown
aquifer  of lithologic ~ aquifer  contrib-
units. ution

LITHOLOGIC MODIFIER (C97) ’\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\l

GEOHYDROLOGIC AQUIFER DATA

RECORD TYPE (C750) AQFR RECORD SEQUENCE NO. (C742) |I| SEQUENCE NO. OF PARENT RECORD (C256) |I|
| ‘ CONTRIBUTION (C132) m

DATE (C95) | | |*| | |*| | STATIC WATER LEVEL (C126) ’ [
month day year

SITE LOCATION SKETCH AND DIRECTIONS

Township Range

Section #

8 - Groundwater Site Schedule




GWPD 16—Measuring water levels in wells and
piezometers by use of a submersible pressure transducer

VERSION: 2010.1

PURPOSE: To make continuous water-level measurements in a well or piezometer by using a submersible
pressure transducer.

Materials and Instruments

Vented submersible pressure transducer, data logger
or data collection platform (DCP), cables, suspension
system for the transducer and cables (wire ties or other
semipermanent devices), and power supply

Data-readout device (i.e., computer loaded with correct
software) and data storage modules or other media

Locked well cover or recorder shelter and key

A water-level tape (steel or electric) graduated in feet,
tenths and hundredths of feet, and other materials neces-
sary for depth-to-water measurement

Forms including:
a.  Well completion form

b. Logbook with records of previous measurements for
comparison

c. Transducer calibration worksheet

d. Water-level measurement field form or groundwater
inspection sheet

Pencil or pen, blue or black ink. Strikethrough, date, and
initial errors; no erasures

Calculator
Watch
Field notebook

Spare dessicant

11.
12.

13.

Replacement batteries

Cleaning supplies for water-level tapes as described in
the National Field Manual (Wilde, 2004)

Tools including:

a. High-impedance (digital) multimeter
b. Connectors

c. Crimping tool

d. Contact-burnishing tool or artist’s eraser

Data Accuracy and Limitations

Water-level measurements for the in-place calibration
of pressure transducers should be made to the nearest
0.01 foot.

The accuracy of a pressure transducer differs with the
manufacturer, measurement range, and depth to water.
The measurement error and accuracy standard for most
situations are 0.01 foot, 0.1 percent of range in water-
level fluctuation, or 0.01 percent of depth to water above
or below a measuring point (MP), whichever is least
restrictive.

Pressure transducers are subject to drift, offset and
slippage of the suspension system. For this reason, the
transducer readings should be checked against the water
level in the well on every visit, and the transducer should
be recalibrated periodically and at the completion of
monitoring.



without making individual manual measurements.
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Advantages Assumptions
1. Water levels can be collected at user-defined time scales A permanent MP has been established as described in

GWPD 3.

2. Small size allows water levels to be measured in wells or The user is familiar with the transducer specifications
piezometers that are of small diameter, crooked, angled, and limitations and has evaluated the required accuracy
or that contain pumps or other equipment. of the measurements in accordance with the objectives

of the study. The transducer’s range is appropriate for the

3. Th? data logger can be left unattended for prolonged range of water levels expected in the observation well
perloQS until data can be downloaded to a portable com- (the operating range will not be exceeded).
puter in the field.

o The transducer has been calibrated, either by the manu-

4. Some pressure transducers with integrated data loggers facturer or by the user, for the conditions expected in the
are small enough to be placed inside the protective well field installation.
casing and do not require a separate shelter. Good for
high visibility, secure, or below-ground installations. The transducer is vented to the atmosphere. Data from

) ) ) an absolute transducer must be adjusted to account for

5. Downloaded data can be imported directly into a spread- changes in atmospheric pressure.
sheet or database.

) ) . If the user is visiting an existing installation, the vent

6. Can be 1gterfaced with a DCP to transm1§ data collected tube is unobstructed, the desiccant is in place, and the
via satellite for near real-time data reporting. well is free of obstructions.

7. Can be installed in a flowing well.

Instructions
D |Sadva ntages This procedure is limited to the installation of vented

pressure transducers in observation wells and piezometers for
long-term monitoring of water levels (fig. 1). For additional
information, and for other applications, see Freeman and oth-
ers (2004, p. 25-34).

1. It may be necessary to correct the data for instrument
drift, hysteresis, temperature effects, and offsets.

2. Transducers only operate in a limited water-level (pres-
sure) range. The unit must be installed at the appropriate ) ) .
depth in a well so that the water level occurs within the If preparing a new installation:
measurement range of the pressure transducer. Wells a. Check that the well is unobstructed. Clear obstruc-
with a large difference bgtween maximum and minimum tions as described in GWPD 6.
water levels may be monitored with reduced resolution
using a pressure transducer with a higher range or may b. If the well depth is not known, measure the total
require frequent resetting of the depth of the transducer well depth as described in GWPD 11.
during site visits. ) ) )
c. Ifnecessary, install an instrument shelter that will
3. Materials in the transducer and cable may react with sub- protect the transducer and data logger from vandal-
stances present in the water, causing damage or failure of ism and weather.
the instrument.
d. Keep the transducer packaged in its original ship-
4. Rapid water-level fluctuations may be missed if they ping container until it is installed. Connect the
occur between the programmed water-level measurement transducer, data logger, power supply, and ancillary
times. equipment. Record the model, serial number, and
] pressure range of the transducer in the field note-
5.  With some data loggers, stored water-level measure- book.

ments may be lost if the power supply fails.

e. Install the pressure transducer by lowering it into the
well so that it is submerged below the water surface.
Avoid dropping the transducer or permitting sharp
contacts with the sides of the well casing. Do not
allow the transducer to free fall into the well.
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f. Conduct a field calibration of the transducer by

raising and lowering it over the anticipated range of
water-level fluctuations (Freeman and others, 2004,
p- 29). Take three readings at a minimum of five
intervals each, during both the raising and lowering
of the transducer. Record the data on a calibration
worksheet (fig. 2). Calculate a calibration equation
for the transducer using the results in figure 2 and

a regression equation. If a correction is necessary,
apply the correction to the data logger or during
post-processing of the water-level record.

The transducer should be installed at a point in

the well that will not go dry. Estimate the lowest
expected water level, and lower the transducer to the
desired depth below the water level.

Fasten the cable or suspension system to the well
head using tie wraps or a weatherproof strain-relief
system. If the vent tube is incorporated in the cable,
make sure not to pinch the cable too tightly or the
vent tube may be obstructed.

Make a permanent mark on the cable at the hanging
point so that future slippage, if any, can be deter-
mined.

Top of casing
Measuring point
A Hanging point

N2 _ /2

3y
>

Water level v ¥ Y

(i
>
1

Set point
Hanging depth

—Suspension cable

|~ Well casing

Depth to water below land surface
Depth to water below measuring point_

1
1\ Casing open
i to aquifer

Y Vv Pressure port plane
L—% Submersible

transducer

Submergence
depth

Figure 1. Submersible transducer in an observation well
(Freeman and others, 2004, p. 27).

Record the well and measuring point (MP) configu-
ration, by drawing a sketch (GWPD 3). Include the
MP correction length above the land surface, the
hanging point, and the hanging depth (fig. 1).

Measure the static water level in the monitor well
with a steel (GWPD 1) or electric tape (GWPD 4).

Configure the data logger to ensure the channel, scan
intervals, and other functions selected are correct.
Activate the data logger and set the correct time.

If visiting an existing installation:

a.

Retrieve groundwater data by using instrument or
data logger software.

Inspect the equipment to confirm that installation is
operating properly. Document the current water level
recorded by the sensor (not the most recent water
level recorded by the data logger).

Measure the depth to water in the well using either
GWPD 1| or GWPD 4 to obtain an accurate water-
level measurement to compare with the water level
measured by the transducer.

d. Record the final water-level measurement on the
Inspection of Continuous Record Well field form (fig. 3).

c.

If the water-level measurement and transducer read-
ing differ, raise the transducer in the well slightly
and take a reading to confirm that the sensor is work-
ing. Observe for possible cable kinks or slippage.
Return transducer exactly to its original position.

Recalibrate the transducer as described in part 1f if
necessary (fig. 2).

If the water-level measurement differs from the
instrumentation reading by an amount specified in
the groundwater quality assurance procedures of the
local office, record it on the inspection sheet and
reset the instrumentation to reflect the proper depth
to water.

Use the multimeter to check the charge on the bat-
tery, and the charging current supply to the battery.
Check connections to the data logger, and tighten as
necessary. Burnish contacts if corrosion is occurring.
Check dessicant. Replace if necessary.

Verify the logger channel and scan intervals, docu-
ment any changes to the data logger program, and
reactivate the data logger. Make sure the data logger
is operating prior to departure.



142 Groundwater Technical Procedures of the U.S. Geological Survey

Figure 2. Calibration worksheet for submersible transducers (Freeman and others, 2004, p. 30).
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< USGS 2 USGS

science for a changing world science for a changing world

INSPECTION OF CONTINUOUS RECORD WELL

Steel Tape or Calibrated Electric Tape Measurement

SITE INFORMATION

SITE ID (C1) Measurement Tape ID Date of Field Visit
Station name (C12)
1 2 3 DATA LOGGER VISIT INFO:
Time . .
Local time: GMT Data logger time:
Hold
Sensor reading Sensor reading
Cut on arrival: on departure: RESET? Y / N
Tape correction Datum Correction Needed:
WL below MP
. Retreive data From: To:
MP correction date/time date/time
WL below LSD
Datafile:
Measured by Remarks:
Remarks
Barometric Pressure Air Temperature
Battery Voltage Replaced? Y / N
Measurement Method:  Transducer Float
Checked Float/encoder? Y / N Checked Transducer? Y / N
MEASURING POINT DATA (for MP Changes) gi_lc_iéNNlNG EQ_II_DéNG Mﬁol_"rIEGHY (Chf/|5§3)
M.P. REMARKS (C324) (C321) (C322) below I‘a(r;l! :Ln‘ace
HRsENCERERRREERRCEERN NEN NN
month day year
Final Measurement for GWSI
DATE WATER LEVEL MEASURED TIME STATUS METHOD  TYPE WATER LEVEL
(C235) (C709) (C238)  (C239)  (C243) (C237)

WATER LEVEL TYPE

ConE (6545
below below sea
land meas. level
surface pt.

month day year

000 .
(GWPD1) (GWPD4)

R AE | A B C E G H L M N R S8 T V Z |

airline, analog, calibrated estimated, pressure calibrated geophysi- manometer, non-rec. reported, steel electric calibrated other
airline, gage, press.gage, callogs, gage, tape, tape, elec. tape
SITE STATUS
Forwaer (D E. F G H I J M N O P R S T V W X Z s
LEVEL (C238) dry, recently flowing, nearby nearby injector injector plugged, measure- obstruc- pumping, recently nearby nearby foreign well surface other  static
flowing, flowing recently site, site ment tion, pumped, pumping, recently sub- des: water
flowing, monitor, discon., pumped, stance, troyed, effects,

Figure 3. Water-level measurement field form for inspection of continuous record wells. This form, or an equivalent custom-designed
form, should be used for continuous recorder inspections and field measurements.
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Data Recording

All data times of measurement are recorded in the field
notebook or trip log and on the Inspection of Continuous
Record Well field form or water-level measurement field form.
Depending on the type of data logger used, data from the data
logger are transferred to the office computer via field computer
or a data module.
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GWPD 17—Conducting an instantaneous change in head
(slug) test with a mechanical slug and submersible

pressure transducer

VERSION: 2010.1

PURPOSE: To obtain data from which an estimate of hydraulic conductivity of an aquifer can be calculated.

During a slug test the water level in a well is changed
rapidly, and the rate of water-level response to that change is
measured. From these data, an estimate of hydraulic conduc-
tivity can be calculated using appropriate analytical methods
(for example, Ferris and Knowles, 1963).

A slug test requires a rapid (“instantaneous”) water-level
change and measurement of the water-level response at high
frequency. A rapid change in water level can be induced in
many ways, including injecting or withdrawing water, increas-
ing or decreasing air pressure in the well casing, or adding
a mechanical device like a plastic rod to displace water. The
water-level changes can be measured with many methods,
including steel tape, electric tape, air line, wireline/float, and
submersible pressure transducers.

One of the most common methods in use is displace-
ment of water with a mechanical slug, measurement of water
levels with a submersible pressure transducer, and recording
water levels with a data logger. This method combines ease of
use, accuracy, and rapidity of water-level measurement. This
document describes the mechanical slug/pressure transducer
method. This technical procedure can be used with slight
modifications if other approaches are used to instantaneously
change the water level or measure water-level change.

Materials and Instruments

1. Tools or key to open the well.

2. Field notebook; Pencil or pen, blue or black ink. Strike-
through, date, and initial errors; no erasures.

3. Well-construction diagram.

4. Data logger and submersible pressure transducer. A
10-pound-per-square-inch (psi) pressure transducer com-
monly is used for slug tests because it combines adequate
accuracy with an acceptable range of measurement.

10.
I1.
12.
13.

Slug of polyvinyl chloride (PVC) or other relatively inert
material (fig. 1). A slug of solid PVC (fig. 1C) is ideal
because PVC caps (fig. 14) can catch the well casing
during insertion, and PVC plugs (fig. 1B) can come loose
during the rapid removal of the slug.

Select the largest diameter and length of slug that will

fit in the well without disturbing the transducer. The

slug should have a displacement that will provide an
adequate change in water level. The slug should displace
enough water to provide a measurable change in water
level, but not so large as to significantly increase the
saturated thickness of the aquifer, disturb the transducer,
or affect the speed at which one can raise or lower the
slug. A water-level rise between 0.5 and 3 feet (ft) often
is adequate. In low permeability formations, a smaller
displacement will take less time for full recovery. In high
permeability formations (1 to 100 ft per day), a larger
displacement is desirable and practical. This usually can
be generated with a slug diameter about 1 inch less than
the well diameter and a length of 3 ft or more (lengths
greater than 5 ft are awkward to handle in the field).
Tables 1 and 2, respectively, provide theoretical displace-
ment volumes for various slugs and volumes necessary
for specific water-level changes.

Nylon cord or other strong line of sufficient length to
reach below the water level in order to secure the slug.

Wooden rod, or 2 by 4 to secure the slug line.
Tripod or other device to support the slug line (optional).

Bungee cord or other device to secure the transducer
cable and support line.

Water level measuring device (steel or electric tape).
Appropriate decontamination equipment, if necessary.
Field computer (optional).

Stopwatch (optional).



146 Groundwater Technical Procedures of the U.S. Geological Survey

A Eyebolt 3487 ¢
PVC cap PVC plug Rounded edges
outside pipe inside pipe to reduce
impact on
casing joints
I N
Filled with clean Filled with clean Solid PVC rod
silica sand silica sand

Sealed with PVC caps

Sealed with PVC plugs

Figure 1. Polyvinyl chloride (PVC) plastic slug. A, Solid 2-inch PVC pipe
with external cap. B, Solid 2-inch PVC pipe with internal plug. C, Solid 2-inch
PVC rod.
Table 1. Slug displacement volume, in cubic feet, for a specific slug diameter
and length.
Slug length Slug diameter (inches)
(feet) 1 15 2 25 3 35 4
2 0.011 0.025 0.044  0.068 0.098 0.134  0.175
3 0.016  0.037 0.065 0.102 0.147 0.200  0.262
4 0.022 0.049 0.087 0.136 0.196 0.267 0.349
5 0.027 0.061 0.109 0.170  0.245 0.334  0.436
6 0.033 0.074 0.131 0.205 0.295 0.401 0.524

Table 2. Volume of water, in cubic feet, required to raise the water level a prescribed distance within a specific well diameter.

Well diameter

(inches) 0.3-foot rise 0.5-foot rise 1-foot rise 1.5-foot rise 2-foot rise 3-footrise
2 0.007 0.011 0.022 0.033 0.044 0.065
3 0.015 0.025 0.049 0.074 0.098 0.147
4 0.026 0.044 0.087 0.131 0.175 0.262
6 0.059 0.098 0.196 0.295 0.393 0.589
8 0.105 0.175 0.349 0.524 0.698 1.047
10 0.164 0.273 0.545 0.818 1.091 1.636
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Data Accuracy and Limitations

1.

The accuracy of a slug test is a function of many fac-
tors, including well construction, field procedures, and
analysis method. Rapidly changing the water level in a
well can be done by submerging an object (slug) in the
water, causing the water level to rise instantaneously.
Displaced water will move from the well to the geologic
formation until the hydraulic head falls to the origi-

nal static or equilibrium level. This is called a falling
head test or “slug in test.” After the water level reaches
equilibrium, quickly removing the slug causes the water
level to fall instantaneously. Water will move from the
formation into the well until the hydraulic head returns
to the equilibrium level. This is called a rising head test,
“slug-out test,” or bailer test. Because the early-time
data for these tests are most important for the subsequent
analysis, the data logger should begin collecting data just
before the slug is submerged or removed from the well.
The initial time can be adjusted during analysis, but the
logger must be collecting data at a frequency of at least
several samples per second when the water level begins
to change. After the first minute or two of data collec-
tion, the sampling interval can be increased. Data loggers
designed for aquifer tests and slug tests frequently have
internal programs that allow for rapid data collection at
early time and gradual increase of the sampling interval
over time (a logarithmic time scale).

Some transducers have more rapid recording rates than
others. If the slug test is being done in a formation of
high hydraulic conductivity, select a transducer that
can transmit at very small time increments (tenths of a
second).

Due to the accuracy limitations of slug tests, results
should be reported to one significant figure.

Advantages

1.

Potentially contaminated water requiring special disposal
is not removed from the well.

The slug test can be conducted quickly and is therefore
relatively inexpensive.

Only one well is needed for the test (no need for other
observation wells), and a pump is not required.

Because the slug-test data to be analyzed for an estimate
of hydraulic conductivity are collected within a few min-
utes of the test initiation, this technique can be used near
pumped wells or where well interference is expected, as
long as the expected water-level changes occur slowly in
comparison to the time for which the slug-test data will
be analyzed.

Disadvantages

1.

The collected data represent only a small volume of
aquifer material near the tested well.

The test may be influenced by the well filter pack, skin
effects, or poor well development.

Assumptions

1.

Operator is familiar with the operation of data loggers
and submersible pressure transducers. The data logger/
transducer can measure and record at a high frequency
(less than or equal to one second in highly transmissive
formations).

The well is free of obstructions which might hinder
water-level measurement or introduction or removal of
the mechanical slug.

The water level is easily accessible from the surface
(within approximately 100 ft) and is within the length of
the transducer cable.

Column of water in the well is long enough to cover the
transducer and the slug.

The well is properly constructed and developed.

Well construction details such as well depth, screen
length, borehole radius, filter pack, and well radius are
known.

The hydraulic conductivity of the aquifer is not
extremely low. A slug test is an acceptable method in
low-permeability formations, but a transducer may not
be necessary in this situation. The water level in the well
should recover within minutes or hours for this proce-
dure.

Instructions

Confirm well identification with well-construction dia-
gram.

Measure the total depth of the well (see GWPD 11).

Measure the water level in the well (see GWPD 1 or
GWPD 4). This should be repeated at the end of the test
for long duration slug tests. The column of water in the
well should be long enough to cover the transducer and
the slug.

Document the static water level, well diameter, well
depth, and screened interval in field notebook. The diam-
eter of the hole, nature of filter pack, and type of screen
also are documented, if known.
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Place the transducer in the well below the level at which
the slug will be submerged, but not so low that the range
of transducer might be exceeded at the highest antici-
pated water level. Secure the transducer in place. The
transducer should not move during the test.

Measure (estimate) the maximum length of slug line that
will be used. This length should allow the slug to com-
pletely submerge, about 1 ft below water surface.

Allow the transducer to adjust to the new pressure and
temperature following manufacturer’s guidance. This
also provides time for the water level to recover prior to
the test.

If needed, set up a tripod or some other device from
which the slug can be lowered and raised in the well.
Lower the clean, decontaminated slug to a point just
above the water level and secure it in place. Take care
not to move or kink the transducer line (fig. 24). A
simple approach of securing the slug is to tie a loop of
cord that would hold the slug about 1 ft above the water
surface and then tie off a second loop at the length of
cord required for the entire slug to submerge. Put both of
these loops over a rod or a wooden 2 by 4 that can rest
across the top of the well casing.

Prepare the data logger. The data logger should be set to
record data as frequently as possible during the first min-
utes of the test, and it can be set to record less frequently
during later time. Recording in seconds on a logarithmic
time scale meets this objective.

Establish a starting water level for the transducer and
data logger. Data analysis is based on the change in
water level rather than a comparison to a standard datum.
The transducer starting water level can be set to zero, a
value equal to the head of water above the transducer, or
any other value.

A B
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surface surface

Water level
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. “slugin” -
Static test 7/
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Transducer

Slug In Test

11.

12.

13.

Begin the test by starting the data logger and nearly
simultaneously submerging the slug quickly but gen-
tly into the water to minimize disturbance at the water
surface or movement of the transducer cable (fig. 2B).
Secure the slug cord to the wooden rod to maintain its
position below the water level.

After 1 minute and periodically thereafter, check the
status of the water-level reading with the data logger/
transducer or with a water-level measuring tape.

When the water level is equal to the initial water level, or
when readings change less than 0.01 ft per 10 minutes,
stop the test. This is the end of the falling head, or slug in
test. You are now ready to begin the rising head, or slug
out test.

Slug Out Test

14.

15.

16.

c

Establish a starting water level for the transducer and
data logger. Data analysis is based on the change in
water level rather than a comparison to a standard datum.
The transducer starting water level can be set to zero, a
value equal to the head of water above the transducer, or
any other value.

Prepare the data logger. The data logger should be set to
record data as frequently as possible during the first min-
utes of the test, and it can be set to record less frequently
during later time. Recording in seconds on a logarithmic
time scale meets this objective.

Begin the test by starting the data logger and nearly
simultaneously withdrawing the slug quickly but gently
from the water to minimize disturbance at the water sur-
face or movement of the transducer cable. The slug need
not be withdrawn completely out of the well, but should

D

Land
surface

Water level
during
“slug out”
test

Land
surfaceC <,

Figure 2. Well diagram with polyvinyl chloride (PVC) plastic slug (A) poised just above the water level for falling head or
slug in test, (B) submerged below the water level for falling head or slug in test, (C) removed just above the water level for
rising head or slug out test, and (D) removed from the well for rising head or slug out test.
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17.

18.

19.

20.

be out of the water (fig. 2C or 2D). Secure the slug cord
to the wooden rod to maintain its position above the
water level.

After 1 minute and periodically thereafter, check the
status of the water-level reading with the data logger/
transducer or with a measuring tape.

When the water level is equal to the initial water level, or
when readings change less than 0.01 ft per 10 minutes,
stop the test. This is the end of the rising head, or slug
out test.

Review the data for completeness and accuracy. This can
be done on the data logger or on a field computer (pre-
ferred). Optionally, the test can be analyzed in the field
on a field computer using aquifer test software.

Repeat the entire procedure at least once as time permits,
so two complete sets of falling and rising head test data
are collected (four tests).

Data Recording

All calibration and maintenance data associated with the
data logger, steel or electric tape, and submersible pres-
sure transducer are recorded in calibration and mainte-
nance equipment logbooks.

Complete a field report with date, time, well identifier,
type of test (rising or falling head), composition and
dimensions (or volume) of the slug, and the name of data
files. (Use site ID or well name, date, and year in the file
name: for example, 424531077564201.19960101, or
Well8.19960101.)

Data are downloaded to an office computer for process-
ing. Results are interpreted and submitted for Bureau
approval. Original data are stored in the office aquifer
test archive, and result is recorded on the Groundwater
Site Inventory form (fig. 3, Form 9-1904-D1).
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FORM NO. 9-1904-D1
Revised January 2010, NWIS 4.9

Coded by File Code
Checked by Date
Entered by Regional approval date
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Figure 3. Groundwater Site Inventory for Hydraulics Data, Form 9-1404-D1.
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