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Borehole Profiling  Using Geophysical Logs 

Geophysical logs
(resistivity, gamma, neutron, 

spontanteous, magnetic) 

Analysis
(sands, clays, water quality) Borehole logging
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Well Profiling  Using Tracer Pulse and Microsampling Technology

Cumulative Flow  Rates
and Composite Water 

Samples 

Analysis
(Flow  rates and water 

quality by zones) Well logging



Reasons for Well Profiling  

• Treatment Avoidance at Existing 
Wells
• identify zones where “bad” water 

exists 

• modify well to block or reduce 
entry of “bad” water 

• Optimal Design for Future Wells
• well construction specifications to 

avoid  pumping “bad” water  

• depth to base of fresh water 

Approximately 800 Wells have been 
Profiled by BESST in California   



Reasons for Well Profiling 
• Determine Potential for 

Comingling of different water 
qualities 
• Vertical flows in unpumped 

wells between zones in long 
well screens

• Range in TDS concentrations

• Locations highs for rads, 
arsenic, iron

• Understand Aquifer Flow 
System
• Groundwater availability

• Well field design

Flow Profile for Houston Well
Radium Standard ( 5 piC/L) 



Method  & 
Equipment  









Tracking 
Groundwater 
Flow Under 

Dynamic 
Steady State 

Pumping 
Conditions



• Tracer Pulse Flowmeter 
Test

• 1. Highly detailed, 
accurate flow and chemistry 
profile.

• 2. Very sensitive to 
detecting small zonal flow.

• 3. Low overall cost.

• 4. Groundwater supply 
well as a “monitoring well”.
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Trinity Aquifer  



Trinity Aquifer  
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Dynamic Chemical Mass Balance Profile Wagon Trail Well 1
192 GPM       2/21/12-2/22/12

Total Dissolved Solids by Depth



Gulf Coast Aquifer  
Houston Well Morton Road MUD

Gross Alpha 

MUD  # 81,  Well #4 
Arsenic 



Gulf Coast Aquifer  

Total Pumping = 1250 gpm

Alpha Concentration piC/L 
( 15 piC/L)

Radium Concentration piC/L
( 5 piC/L)

Houston Well MUD 9



ZONAL SOURCES OF GROUNDWATER

MEASURED UNDER PUMPING CONDITIONS 17
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What is the difference between Cumulative and Incremental Flow?



Dynamic Flow 

Profile Under Steady 

State Draw-Down

FluorometerFlow From Well To Fluorometer

Flow From Fluorometer To 

Waste
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HOW IT WORKS



Dynamic Groundwater 

Sampling Under Steady 

State Draw-Down
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Groundwater Sampling 
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Cumulative 

Concentration

Ca1 = (Q1C1 – Q2C2)/(Q1-Q2)

No Contaminant Contribution

No Contaminant Contribution

Water 

Sampling 
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Tube
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Zonal Water Chemistry Calculation

Basic Idea



Tracking Groundwater 
Flow Under Ambient 
Steady State Pumping 

Conditions







Typical Profile Signatures for Iron and 
Uranium?

Highly Localized / Stratified 
Assymetrically

Iron Located at Permeability Barriers

Uranium Associated With Clays
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Gulf Coast Aquifer
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RADIONUCLIDE EXAMPLES: HOUSTON TX

GROSS ALPHA

GROSS ALPHA

GROSS ALPHA

URANIUM

URANIUM

URANIUM

ZONAL FLOW

RADIUM

RADIUM

Gulf Coast Aquifer



RADIONUCLIDES

GROSS ALPHA: HOUSTON 
TX

URANIUM; SANTA YNEZ, CA

URANIUM: MODESTO, CA



ARSENIC, 
MANGANESE AND 

IRON



City of La 
Palma, CA:  

Arsenic, 
Manganese 

and Iron



ZONAL 
ARSENIC 

DATA



ZONAL 
MANGANESE 

DATA



ZONAL 
IRON 
DATA



Well Modification Design



NSF 61 Approved 
Rubber for Mechanical 

Packer


