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Categories of technologies used for discrete-zone 
groundwater characterization

1. “Shallow” (<200 ft) in unconsolidated 
sediments

2. “Deep” (>200ft) in unconsolidated sediments 
and rock



“Shallow” (<200 ft) groundwater sampling 
technologies in unconsolidated sediments

1. One-time sampling

2. Ongoing monitoring



1997 2006 2024

Recommended references for one-time shallow groundwater sampling 
tools in unconsolidated sediments

Chapter 6 Chapter 7



Sealed Screen Sampler, aka “Hydropunch”

“Home made” version of Hydropunch

Hydropunch

Waterloo Groundwater Profiler, Geoprobe HPT

1995

Dual-Tube DP



“Shallow” (<200 ft) groundwater sampling 
technologies in unconsolidated sediments

1. One-time sampling

2. Ongoing monitoring

Why not conventional single-interval monitoring wells? 



Engineered multilevel monitoring systems prevent 
ambient vertical flow in the boreholes and provide 
samples from multiple depths



Well Clusters Nested Wells

Multilevel groundwater monitoring can be done 
using conventional monitoring wells



Well Clusters

$$$

Design Unintended consequences



Nested Wells
Design Reality





Solinst Waterloo System

Westbay System

Engineered Multi-level Monitoring Systems (MLS)

10,000 installations globally

Installed to depths of 200’

According to Solinst: 



“Deep” (>200 ft) groundwater sampling 
technologies in sediments and rock

1. One-time sampling

2. Ongoing monitoring



Inflatable straddle packer systems



Sonic drills



Packer Isolation System with Sonic Drill



Wire-wrapped 2-inch 
stainless steel temporary 
well screen

Inflatable packer

2-inch PVC blank casing

Murray’s camper



“Deep” (>200 ft) Groundwater Sampling 
Technologies in Sediments and Rock

1. One-time sampling

2. Ongoing monitoring



100+ ports
7,000 feet deepest well

“a few thousand” installations 
globally

1,000 feet maximum depth

10,000 installations globally

7 channel CMTs to 300’
3 channel CMTs to 500’

According to Solinst: 

15+ ports
1,700 feet deepest well

*Check with manufacturer



Idaho sonic/CMT case study - dissolved Constituents of Concern 
(COCs) delineated vertically as well as laterally in each transect

Molybdenum

Vanadium



This is a text box

Example well as-built diagram shows precise placement of 
sand pack and bentonite seals

Design As-Built



Questions?

meinarson@haleyaldrich.com



Extra slides



Idaho sonic/CMT case study: Hydrogeologic Summary Log

Continuously cored 200-foot sonic hole with 7-zone CMT monitoring well



Cost comparison of multilevel monitoring technologies (Malcolm 
Pirnie 2011)

 DTW 10’
 Today depth of wells 150’
 Number monitoring points: 3
 Geology: bedrock
 Borehole size: 6”
 Purpose: Groundwater sampling 

and water level measurements
 Channels for CMT: 7
 Installation method: sand and 

bentonite (i.e., no packers)

$1,800

$6,400

$10,400

Materials 
cost:

Assumptions



Westbay System
86 monitored zones
Well depth = 1,378 feet





Some of the publications documenting biases in samples collected from 
long-screened, single-interval monitoring wells.  This isn’t a new 
discovery!
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Ambient vertical flow occurs in wells when they are 
not being pumped

Source: Implications of Observed and Simulated Ambient 
Flow in Monitoring Wells.  Elci, Molz, and Waldrop, 2001



Engineered multilevel monitoring systems are easily 
installed in multi-screened wells
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