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Class I injection wells

ÅAdvantages

- Permanent removal of liquid wastes from 
biosphere

- Small surface footprint

ÅRequirements:

- Must have sufficient capacity to accept 
ŦŀŎƛƭƛǘȅΩǎ ƭƛǉǳƛŘ ǿŀǎǘŜ Ŧƭƻǿǎ όǿŜƭƭ ƛƴƧŜŎǘƛƻƴ 
rates and reservoir size)

- Must meet regulatory requirements ςno 
endangerment of drinking water sources

- Must maintain mechanical integrity

- Must operate reliably over planned life of 
the facility (> 30 years)
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Challenges and Opportunities

ÅhǇǘƛƳƛȊŜΥ άǘƻ ƳŀƪŜ ǎƻƳŜǘƘƛƴƎ ŀǎ ƎƻƻŘ ƻǊ ŀǎ ŜŦŦŜŎǘƛǾŜ ŀǎ ǇƻǎǎƛōƭŜέ

ÅEnvironmental protection: assure no adverse impacts
- No migration of injected water into USDW aquifers
- Avoid induced seismicity

ÅMaximize performance
- Achieve target injection rates/volumes with minimum possible 

injection pressure.

ÅMaximize reliability
- Maintain mechanical integrity
- Maintain injectivity (minimization of clogging)
- Allow for effective rehabilitation

ÅCost-effectiveness: Economical in terms of the performance achieved 
for the money spent
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Injection Well Clogging

ÅInjection well design and operation are more complex than that of production 
wells as water is being forced into the formation

ÅWell and aquifer clogging is typically the primary operational challenge for 
injection well systems. 
ÅChemical clogging 
ÅBiological clogging
ÅPhysical clogging
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Types of Class I Injection wells

ÅHigh-capacity, low-pressure wells
- Capacity => 1 Mgd
- Wellhead pressure < 100 psi
- Injection zone moderate to extremely high transmissivity strata 

(commonly carbonate)
- Example: South Florida

ÅLow- to moderate capacity, high-pressure wells
- Capacity < 0.5 Mgd
- Wellhead pressure > 1000 psi
- Injection zone low transmissivity strata (commonly siliciclastic)
- Examples: Texas, Colorado, California

5
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Florida

ÅGreatest use of injection wells for municipal wastewater and desalination 

Åconcentrate disposal occurs in South Florida using the ά.ƻǳƭŘŜǊ ½ƻƴŜέ ƻŦ ǘƘŜ 
Lower Floridan Aquifer System

ÅBoulder zone - fractured dolomites located 2,600 to 3,500 ft; 800 to 1,060 m bls

Open-hole completions
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Florida

ÅSingle well can accept large flows of liquid 
wastes, commonly greater than 10 MGD 
(> 38,000 m3/d), with minimal pressure 
increase.

ÅUpwards migration is a concern for low 
density fluids (municipal wastewater) and 
not a problem for higher density fluids 
(RO desalination concentrate)

ÅClogging generally not an issue

ÅIdeal conditions for deep injection wells

Other Florida RO concentrate disposal injection well types:

ω Class I ςAvon Park High-Permeability Zone (Tampa Bay region)
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High-pressure injection wells
Colorado and California

Examples: City of Sterling and East Cherry 
Creek Valley, Colorado

Oilfield type wells
ÅPerforated completions
ÅHigh operational injection pressures 

(Injection pressures => 7,000 Kpa, 1,000 
psi)

ÅSusceptible to clogging due to low 
injection zone transmissivity

Å Injection zone selection and 
optimization of completion important
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Confinement analysis- Quantitative log analysis 
and modeling
Goal: maximize information value from data normally collected 
in injection well programs

9

Conventional logs
Core porosity versus hydraulic conductivity transform
applied to sonic porosity.
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Density-dependent solute-transport modeling
Turkey Point, Miami-Dade County, Florida

10

100 year simulation was required by NRC
Includes 40-year planned plant operation, 20-year extension, 40 years post operation
Sensitivity analysis performed to address parametric uncertainty


