
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 

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

2.  Clean rag

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

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

5.  Key for well access

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

7.  Field notebook

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

Data Accuracy and Limitations

1.  A graduated steel tape is commonly accurate to 0.01 foot. 
Accuracy of well-depth measurement decreases with 
increasing depth.

2.  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 and electric tapes.

3.  Corrections are necessary for measurements made in 
angled well casings.

4.  When measuring well depth in deep wells, tape expan-
sion and stretch is an additional consideration (Garber 
and Koopman, 1968).

Advantages

1.  The weighted graduated steel tape is considered to be the 
most accurate method of measuring well depth.

2.  Easy to use.

Disadvantages

1.  Not recommended for measuring the depth of wells that 
are being pumped.

Assumptions

1.  An established measuring point (MP) exists. See 
GWPD 3 for technical procedures on establishing an MP.

2.  The MP is clearly marked and described.

3.  The steel tape has been calibrated.

4.  The well is free of obstructions that could affect the 
plumbness of the steel tape and cause errors in the mea-
surement.
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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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GW -MW  Multiple wells  
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Figure 1.  Ground-Water Site Inventory Form 9-1904-A.Figure 1.  Groundwater Site Schedule, Form 9-1904-A.
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CONSTRUCTION HOLE DATA (3 sets shown)

CONSTRUCTION CASING DATA (4 sets shown)

FOOTNOTE:

4

4

4

4

C S N G

Groundwater Site Schedule - 3

B C D      G   H I M P R S T U W Z

RECORD TYPE (C756)

RECORD TYPE (C758)

RECORD SEQUENCE NO. (C724)

RECORD SEQUENCE NO. (C724)

RECORD SEQUENCE NO. (C725)

RECORD SEQUENCE NO. (C724)

CASING MATERIAL (C80)

CASING MATERIAL (C80)

CASING MATERIAL (C80)

CASING MATERIAL 
CODES

CASING THICKNESS (C81)

CASING THICKNESS (C81)

CASING THICKNESS (C81)

DEPTH TO BOTTOM OF
INTERVAL (C74)

DEPTH TO TOP OF
INTERVAL (C73)

DEPTH TO TOP OF
CASING (C77)

DEPTH TO TOP OF
CASING (C77)

DEPTH TO TOP OF
CASING (C77)

DEPTH TO BOTTOM OF
CASING (C78)

DEPTH TO BOTTOM OF
CASING (C78)

DEPTH TO BOTTOM OF
CASING (C78)

DIAMETER OF 
INTERVAL (C75)

DEPTH TO BOTTOM OF
INTERVAL (C74)

DEPTH TO TOP OF
INTERVAL (C73)

DIAMETER OF 
INTERVAL (C75)

DIAMETER OF 
CASING (C79)

DIAMETER OF 
CASING (C79)

DIAMETER OF 
CASING (C79)

DEPTH TO BOTTOM OF
INTERVAL (C74)

DEPTH TO TOP OF
INTERVAL (C73)

DIAMETER OF 
INTERVAL (C75)

SEQUENCE NO. OF PARENT RECORD (C59)

SEQUENCE NO. OF PARENT RECORD (C59)

brick concrete copper galv.
 iron

wrought
iron

other
metal

PVC or
plastic

rock or
stone

  steel tile coated
steel

wood other
mat.

A
abs

E
PTFE

F
     Fiber- 
      glass

Fiber-
glass
plastic

J
  Fiber-
glass
epoxy

K
PVC

 thread-
ed

L
    glass

N
PVC
glued

   Q
    FEP

V
stain-
less
steel

X   Y
steel

carbon
     steel

     galva-
    nized

4 6 

stain-
less
304

stain-
less
316

H O L E

RECORD SEQUENCE NO. (C725) SEQUENCE NO. OF PARENT RECORD (C59)

SEQUENCE NO. OF PARENT RECORD (C59)RECORD SEQUENCE NO. (C725)

4 CASING MATERIAL (C80) CASING THICKNESS (C81)

DEPTH TO TOP OF
CASING (C77)

DEPTH TO BOTTOM OF
CASING (C78)

DIAMETER OF 
CASING (C79)

SEQUENCE NO. OF PARENT RECORD (C59)RECORD SEQUENCE NO. (C725)
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CONSTRUCTION OPENINGS DATA (3 sets shown)

FOOTNOTES:

CONSTRUCTION MEASURING POINT DATA

5

5

5

5

6

6

O P E N

M P N T

B C G I M P R S T Z

F L M P R S T W X Z

4 - Groundwater Site Schedule

RECORD TYPE (C760) RECORD SEQUENCE NO. (C726)

LENGTH OF OPENING
(C89)

TYPE OF OPENING
(C85)

6 TYPE OF OPENING
(C85)

6 TYPE OF OPENING
(C85)

LENGTH OF OPENING
(C89)

LENGTH OF OPENING
(C89)

RECORD
TYPE
(C766)

RECORD
SEQUENCE
NO. (C728)

BEGINNING
DATE
(C321)

month day year

M.P. REMARKS (C324)

M.P. HEIGHT (C323)

ENDING
DATE
(C322)

RECORD SEQUENCE NO. (C726)

RECORD SEQUENCE NO. (C726)

DEPTH TO BOTTOM OF
INTERVAL (C84)

DEPTH TO TOP OF
INTERVAL (C83)

DIAMETER OF 
INTERVAL (C87)

MATERIAL TYPE (C86)

MATERIAL TYPE (C86)

MATERIAL TYPE (C86)

TYPE OF MATERIAL CODES FOR
OPEN SECTIONS

TYPE OF OPENINGS CODES

WIDTH OF OPENING
(C88)

WIDTH OF OPENING
(C88)

DEPTH TO BOTTOM OF
INTERVAL (C84)

DEPTH TO BOTTOM OF
INTERVAL (C84)

DEPTH TO TOP OF
INTERVAL (C83)

DEPTH TO TOP OF
INTERVAL (C83)

DIAMETER OF 
INTERVAL (C87)

WIDTH OF OPENING
(C88)

DIAMETER OF 
INTERVAL (C87)

SEQUENCE NO. OF PARENT RECORD (C59)

brass
 or

bronze

concrete PTFE other
metal

PVC stain-
less
steel

steel tile other

fractured
rock

louvered or
shutter-type

mesh
 screen

perforated,
porous or

slotted

wire-
wound
screen

screen
(unk.)

sand
point

screen

walled or
shored

open
hole

other

A
ABS

D E F H J K L N Q V W X Y 4 6
ceramic fiber-

glass
 galv. 
iron

fiber-
glass
plastic

wrought
iron

fiber-
glass
epoxy

PVC 
thread-

ed

glass PVC 
glued

FEP brick mem-
brane

steel
carbon

steel
galva-
nized

stain-
less
304

stain-
less
316

ALTITUDE OF
MEASURING
POINT (C325)

ALTITUDE 
ACCURACY
(C327)

ALTITUDE 
METHOD
(C326)

ALTITUDE 
DATUM
(C328)

Y C P LRECORD READY FOR 
WEB (C857)

condi-
tional

proprie-
tary

local use
only

ready to
display
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CONSTRUCTION LIFT DATA

MISCELLANEOUS OWNER DATA

A B

D E G H L N W Z

C J P R S T U Z

O W N R

L I F T

Groundwater Site Schedule - 5

RECORD TYPE
(C752)

OWNER'S
NAME
(C161)

RECORD TYPE (C768)

RECORD SEQUENCE
NO. (C254)

RECORD SEQUENCE NO. (C718)

TYPE OF 
POWER (C45)

POWER COMPANY ACCOUNT
NUMBER (C51)

PUMP
INTAKE
DEPTH (C44)

DATE
RECORDED
(C38)

MANUFACTURER
(C48)

HORSE-
POWER
RATING
 (C46)

ADDITIONAL LIFT
 (C255)

PUMP RATING (C53)
(million gallons/units of fuel)

RATED PUMP CAPACITY
(gpm) (C268)

DATE OF OWNERSHIP (C159)

JONES, RALPH A.
JONES CONSTRUCTION COMPANY

EXAMPLES:

POWER COMPANY (C50)

POWER METER
NUMBER (C52)

PERSON OR COMPANY
MAINTAINING PUMP (C54)

HORSEPOWER OF STANDBY POWER SOURCE (C57)

STANDBY POWER (C56)
(see TYPE OF POWER)

SERIAL NO.
(C49)

TYPE OF LIFT
(C43)

diesel electric gaso-
line

hand LP gas natural
gas

windmill other

centri-
fugal

bucketair jet piston rotary submer-
sible

turbine un-
known

other

month day year

WU OWNER
TYPE
(C350)

WSOTIN
Individual Water 

Supplier
Other

OWNER'S
PHONE
NUMBER
(C351)

ACCESS TO
OWNER'S
NAME
(C352)

0 21 3 4
P ublic

Access
C oop-
erator

US G S
Only

District
Only

P roprietary

OWNER'S ADDRESS
(LINE 1)
(C353)

OWNER'S ADDRESS
(LINE 2)
(C354)

OWNER'S CITY
NAME
(C355)

STATE (C356)  OWNER'S ZIP
CODE (C357)  

OWNER'S COUNTRY
NAME
(C358)

ACCESS TO OWNER'S
PHONE/ADDRESS
(C359)

0 21 3 4
P ublic

Access
C oop-
erator

US G S
Only

District
Only

P roprietary

MISCELLANEOUS VISIT DATA

V I S T DATE OF VISIT (C187)RECORD SEQUENCE NO. (C737)RECORD TYPE (C774)

NAME OF PERSON (C188)

month day year

CP GV
Corporation

                        
Govern-

ment

END DATE OF OWNERSHIP (C374)

X
no lift

S
  solar

MI
Military

TG
Tribal
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MISCELLANEOUS LOGS DATA (3 sets shown)

L O G S

A GD L M O R S Z

6 - Groundwater Site Schedule

other
gov't

driller geol-
ogist

logs memory owner other
reported

reporting
agency

other

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

ENDING
DEPTH
(C201)

SOURCE OF
DATA
(C202)

BEGINNING
DEPTH
(C200)

MISCELLANEOUS OTHER DATA

ZPMFZRDC

O T D TRECORD TYPE (C772)

OTHER DATA
TYPE (C181)

DATA FORMAT (C261)OTHER DATA LOCATION (C182)

RECORD SEQUENCE NO. (C312)

Cooperator's
Office,

District
Office

Reporting
Agency

other files, published,machine
readable,

other

TYPE OF LOG (C199)

ZPMF
DATA FORMAT (C225)

files publishedmachine
readable

other

OTHER DATA
LOCATION  (C226)

L O G S

A GD L M O R S Z
other
gov't

driller geol-
ogist

logs memory owner other
reported

reporting
agency

other

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

ENDING
DEPTH
(C201)

SOURCE OF
DATA
(C202)

BEGINNING
DEPTH
(C200)

TYPE OF LOG (C199)

ZPMF
DATA FORMAT (C225)

files publishedmachine
readable

other

OTHER DATA
LOCATION  (C226)

L O G S

A GD L M O R S Z
other
gov't

driller geol-
ogist

logs memory owner other
reported

reporting
agency

other

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

ENDING
DEPTH
(C201)

SOURCE OF
DATA
(C202)

BEGINNING
DEPTH
(C200)

TYPE OF LOG (C199)

ZPMF
DATA FORMAT (C225)

files publishedmachine
readable

other

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 Drilling 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

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

COMBINATION LOG:
ZF Gamma, fluid
      resistivity, temperature
ZI  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

OTHER LOG:
OR Other

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

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation

MISCELLANEOUS OTHER ID DATA

O T I D RECORD SEQUENCE
NO. (C736) OTHER ID (C190)

ASSIGNER (C191)

RECORD TYPE (C770)

RECORD SEQUENCE
NO. (C736) OTHER ID (C190)

ASSIGNER (C191)

(2 sets shown)
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MISCELLANEOUS NETWORK DATA (3 types shown)

MISCELLANEOUS REMARKS DATA (4 types shown)

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

FOOTNOTES:

7

7

7

7

8

8

8

8

8

8

8

A B C D E F G H I J LK M N P Z

A B C D F I M O Q S Z 2 3 4W 5 X

1 32 4

C ME U Z

Q W

W L

W D

N E T W

N E T W

N E T W

R M K S

Groundwater Site Schedule - 7

RECORD TYPE
(C780)

RECORD TYPE
(C780)

RECORD SEQUENCE
NO. (C730)

RECORD SEQUENCE
NO. (C730)

RECORD SEQUENCE NO. (C311) DATE OF REMARK (C184)

TYPE OF 
NETWORK
(C706)

TYPE OF 
NETWORK
(C706)

water
level

water
quality

pumpage
or with-
drawals

BEGINNING
YEAR (C115)

ENDING
YEAR (C116)

BEGINNING
YEAR (C115)

ENDING
YEAR (C116)

RECORD TYPE
(C780)

RECORD TYPE
(C788)

REMARKS (C185)

RECORD SEQUENCE
NO. (C730)

TYPE OF 
NETWORK
(C706)

METHOD OF
COLLECTION
(C133)

BEGINNING
YEAR (C115)

ENDING
YEAR (C116)

TYPE OF 
ANALYSIS
(C120)

SOURCE
AGENCY (C117)

SOURCE
AGENCY (C117)

FREQUENCY OF
COLLECTION (C118)

FREQUENCY OF COLLECTION
CODES

NETWORK SITE CODES

FREQUENCY OF
COLLECTION (C118)

FREQUENCY OF
COLLECTION (C118)

ANALYZING
AGENCY (C307)

PRIMARY
NETWORK
SITE (C257)

PRIMARY
NETWORK
SITE (C257)

PRIMARY
NETWORK
SITE (C257)

SECONDARY
NETWORK
SITE (C708)

SECONDARY
NETWORK
SITE (C708)

SECONDARY
NETWORK SITE (C708)

SOURCE
AGENCY (C117)

month day year

physical
proper-

ties

common
ions

trace
elements

pesti-
cides

calcu-
lated

esti-
mated

meter-
ed

un-
known

national,

annually bi
monthly

continu-
ously

daily semi-
monthly

inter
mittent

monthly one-time
only

quarter-
ly

semi-
annually

weekly other bi-
annually

every 3
years

every 4
years

every 5
years

every 10
years

district, project, co-
operator,

other

nutri-
ents

sanitary
analysis

codes
D&B

codes
B&E

codes
B&C

codes
B&F

codes
D&E

codes
C,D&E

all or 
most

codes
B&C&
radio-
active

codes
B,C&A

other

R M K S RECORD SEQUENCE NO. (C311) DATE OF REMARK (C184)
RECORD TYPE
(C788)

REMARKS (C185)
month day year

Subsequent entries may be used to continue the remark.  Miscellaneous remarks field is limited to 256 characters.
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SITE LOCATION SKETCH AND DIRECTIONS

GEOHYDROLOGIC AQUIFER DATA

GEOHYDROLOGIC DATA

DISCHARGE DATA

G E O H

A Q F R

A D G L M O R S Z

A

A B C D E F M O P R T U V W Z

A B C E G H L M N R TS

SP N U

V Z

D G L M O R S Z

8 - Groundwater Site Schedule

airline recorder calibrated
airline

esti-
mated

pressure
gage

calibrated
press. gage

geophysi-
cal logs

mano-
meter

non-rec.
gage

reported steel
tape

electric
tape

calibrated
elec. tape

other

other
gov't

acoustic
meter

bailer current
meter

Doppler
meter

estimated flume totaling
meter

orifice pitot-tube reported trajectory venturi
meter

volumetric
meas

weir other

driller geologist logs memory owner other
reported

reporting
agency

principal
aquifer

secondary
aquifer

no
contrib-

ution

unknown

other

other
gov't

driller geologist logs memory owner other
reported

reporting
agency

other

RECORD
TYPE (C748)

RECORD TYPE (C750)

RECORD
SEQUENCE N0.
(C721)

DEPTH TO
TOP OF UNIT
(C91)

DEPTH TO
BOTTOM OF
UNIT (C92)

LITHOLOGY
(C96)

CONTRIBUTING 
   UNIT (C304)

CONTRIBUTION (C132)

UNIT
IDENTIFIER (C93)

LITHOLOGIC MODIFIER (C97)

Township

month day year

month day year

DATE (C95)

Section #

Range

PUMPING PERIOD (C157)
SPECIFIC
CAPACITY (C272)

DATE DISCHARGE
MEASURED (C148)

TYPE OF
DISCHARGE
(C703)

DISCHARGE (gpm)
(C150)

RECORD SEQUENCE NO. (C147)

RECORD SEQUENCE NO. (C742) SEQUENCE NO. OF PARENT RECORD (C256)

ACCURACY OF 
DISCHARGE
MEASUREMENT (C310)

SOURCE OF DATA (C155)

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

STATIC WATER LEVEL (C126)

METHOD OF
DISCHARGE
MEASUREMENT
(C152)

METHOD OF WATER-LEVEL
MEASUREMENT (C156)

DRAWDOWN
(C309)

SOURCE OF DATA (C151)

excellent
(LT 2%),

good
(2%-5%)

fair
(5%-8%)

poor
(GT 8%)

E G F P

X
unknown

OD
observed

F
trans-
ducer

differ-
ential 
GP

Q
   aggregate 

      of lithologic 
units

P F
pumped flow

P
acoustic

pulse


