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Applications

e Soll Survey Technical Guidance
 Hydropedology Research
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Overview

Wells  Piezometers
Unlined Boreholes * Lined Boreholes
— no bentonite seal — bentonite seal
Slotted full profile e Slotted 1 horizon
Used for e Used for
— max ht of free water — free water pressure at
over intake length Intake depth
— presence of free water
at intake depth




Overview, cont

Wells Piezometers

 fill from top

— Ksat high e fill & drain from
e drain from bottom same horizon
— Ksat low

e Minimal reservoir
e Reservoir effect effect

common




Installation

e See Figure 1 at end of draft
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QUESTIONS

1. Slotted vs drilled intake screen

1. How many drill holes?
2. How big drill holes?
3. How long is the screen? 6"? 4"?



Wetlands 21:412-421, 2001,
Hanschke & Baird RESPONSE-TIME THEORY

The theory of piezometer response fime was first
elucidated by Hvorslev (1951). Hvorslev’s theory as-
sumes a rigid soil i which Darcy’s Law describes the
flow of water below the water table. For simplicity,
Hvorslev (1951) considered a hydrostatic situation in
which the water level in the piezometer was mitially
m equilibrium with pore-water pressures around the
prezometer mtake He then assumed that pore-water

m pressures i the real system changed instantaneously
4 Vmin to a new constant level. Following the notation given
\k/ / m Figure 2. he noted that the instantaneous discharge
of water mnto the piezometer 1s given by
0= AE = FKh (2)
dt

where 4 1s the inside cross-sectional area of the pie-
zometer standpipe (L?), H 1s now the water level
the piezometer (L) (compare with equation (1)), 7 1s
time (T). h 1s the difference in head between the pie-
zometer and the soil around the intake (1e., P — H)

(see Figure 2; when h 1s negative, @ 1s also negative
v v and water flows from the piezometer; when h 1s pos-
itive, water lows into the piezometer), and F 1s the
shape factor of the piezometer intake (L), which 1s a

function of the size and shape of the piezometer intake
and the pattern of flow around the intake. Hvorslev

Lmax




s B 4
o
hit)
H(t)
P(t)
. 'g'._'_'

Figure 2. Piezometer notation.

(1951) showed that 1f a new varnable, the basic hydro-
static time lag T, 1s defined by

_4dh, A4
- FKh, FK

(3)

where h, 15 the mitial difference in heads between the

1d 2« FiE

Wetlands 21:412-421, 2001,
Hanschke & Baird

Lol MIVULSIEY L2001, SIS0 bl B UISAale 1300 ).

F for closed bottom, cylindrical intakes can be cal-
culated using the empirical formula of Hvorslev
(1951) as modified by Brand and Premchitt (1980) (see
also Brand and Premchitt 1982):

Fe 2 Al
log,(1.21/d + V1 + (1.21/d)?)

(6)

where d 1s the o.d. of the intake and / 1s the length.
The efficient piezometer had a standpipe inside di-

NOTE

Equation (5) was coded 1n a Visual Basic (v.3) pro-
gram, which allows the user to change F, K, and 4
and enter any series of P(t) data. The program 1s avail-
able free of charge from the second author.



QUESTIONS, cont

2. Well Stock

How narrow Is practical for automatic
recorders?

3. Automatic Recorders
Solinst, Georgetown, Ontario
Slope Indicator, Mukilteo, WA (vibrating wire)
Geotech, Sweden
RST Instruments, Coquitlam, BC (pneumatic
piezometers)



QUESTIONS, cont

4. Automatic Recorders
Solinst, Georgetown, Ontario
Slope Indicator, Mukilteo, WA (vibrating wire)
Geotech, Sweden
RST Instruments, Coquitlam, BC (pneumatic
piezometers)
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Solinst Drive-Point Piezometers

Model : 615 Data Sheet

Model 615
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RHAM GEO rﬂ: SLOPE INDICATOR

Vibrating Wire Piezometer

Applications

The VW piezometer is used to moni-
tor pore-water pressure. Typical
applications include:

* Monitoring pore watsr pressures to

cnnneRRsErE e Tkese il lar

L

|

Veniterng gers 2ressurss to cieck

tro porormance of eath fill dams
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. * Monitoring pore pressures to check .

Tew Advantages containment systems at land fills Installation Overv
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Home 8 Qur Products B Sounding accessories @ Electric piezometer

GEO({DTECH_

: Home
: Abowt Geotech

Our Products

o CPT
o Rigs
o Rig accessories
0 Sounding equipment
0 Sounding accessories
© Rods & drill points
= Augers ;
8 Electric piezometer
L Tech. spec ;
L Images
= GSM-interface [
= Piston sampler ST:1
= Piston sampler AH55
= Barrel sampler
= Fill perforator
= Open.standpipe
Piezometer
0 Software

Downloads

Contact us

Web Site for
Geotechnical
Field Equipment
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The newly developed Geotech Piezometser IS 3 precision GQauge
and stilf wery price competitive compared to vibrating wire
instruments. At each measurement the user gets the serial
number of the gauge, the pore pressure, temperature, date
and time. The piezometer contains parts of the new Geotech
electronics for the CPT probes and can therefore be delivered
with or without™a programmable memary {the standard wversion
capacity - is- of owver 2 D0Dmessurements: points). ThHe
piezometer can be read with a PSION Workabout handheld

I ==

1.3” diameter

MalD Geotech

Datavaogen o3

436:32 ASKRM

SWEDEM

Phone:  +46 31 289920
Fan: +16 31 681639

info@gectech.se

Sl sales@geotech.se

NEWS

2007-03-14
Transportation case for |
CPT cone and sound

tran=smitter

Seotech can Now 0ifer a wery
good transportation Case Tor
your cone and sound
transmitter. For maore
information please contact
Christina Ortendahl at
sales{Igeotech.se



“pneumatic piezometer, 0.5” o-d
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Pneumatic Piezometers, such as Slope Indicator
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Slope Indicator's pneumatic piezometers employ a simple and reliable transducer that is free from zero drift. Long term
performance is enhanced by corrosion-resistant plastic construction, polyethylens tubing, and in-line filters in all
connectors. Compatible with both flow and no-flow reading technigues.

Operating Principle

In & typical installation, the piezometer is sealed in a borehole, embedded in fill, or suspended in a standpipe. Twin
pheumatic tubes run from the piezometer to a terminal at the surface. Readings are obtained with a pneumatic indicator,

The piezometer contains a flexible diaphragm. YWater pressure acts on one side of the - ;,} P
diaphragm and gas pressure acts on the other. YWhen a reading is required, a pneumatic Y 1
indicator is connected to the terminal or directly to the tubing. Compressed nitrogen gas from mf—} :I—m
the indicator flows dowen the input tube to Increase gas pressure on the diaphragm. Ireuct v G\'
Lt
YWhen gas pressure exceeds water pressure, the diaphragm is forced away from the vent A :
tube, allowing excess gas to escape via the vent tube Vyhen the return flow of gas is detected ! _—— -
at the surface, the gas supply is shut off. f:'{_j
=
(zas pressure in the piezometer decreases until water pressure forces the diaphragm to its % — 1
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For more information




QUESTIONS, cont

4. Bentonite vs Grout
most commercial instructions require grout, but
most pedology studies use bentonite

5. Wells vs Piezometers
|s there a Ksat threshold for wells because of
the reservoir effect?
6. Install into sand
Jetting?
Vibrating?



QUESTIONS, cont

/. Filter cloth vs Sand pack
How attach cloth (epoxy? hardware ties?)
Filter fabric vs Filter sock
What common mistakes should be noted?

8. Slotted screen (0.006 vs 0.010 inch)
Does it make a difference?
If so, does 40-60 sand pack make a difference?

9. Install in rocky soil
Driving methodology?
What common mistakes should be noted?
How prevent bypass flow?
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QUESTIONS, cont

9. Install in rocky soil
Driving methodology?
What common mistakes should be noted?
How prevent bypass flow?

10. Other Technical Guidance protocols
USGS
USFS
other countries



QUESTIONS, cont

11. Packing material at ground surface

Any need to specify technigue beyond having a mound,
not a cavity around the riser?

12. Bore hole and annular space
How minimize volume yet fill fully?



QUESTIONS, cont

13. Local laws and concrete pads
Is this really an issue?

14. Manual reading
How frequently?
How does missing data get skewed?

15. Other issues???
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PALMER DROUGHT SEVERITY INDEX

SOUTH CENTRAL LOUSIANA
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PALNVER DROUGHT INDEX SOUTH CENTRAL LAQUISIANA
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EASIEST WAY OF KNOWING WHERE ONE IS IN THE DROUGHT
PLUVIAL CYCLE IS THE PALMER INDEX.




