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Outlook and Sustainability  
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Four important 
regional aquifers 

and aquifer 
systems in 
Louisiana 
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WITHDRAWALS, SALTWATER,  AND FAULTING 

• Large quantities of fresh ground water are located north of the Baton Rouge 
fault.   This freshwater generally contains less than 10 milligrams per liter chloride.  

• The Baton Rouge fault is an east-west trending growth fault that extends 
through Baton Rouge and across southeastern Louisiana.   The fault is a leaky 
barrier to groundwater flow. 

• Aquifers south of the fault generally contain saltwater and are primarily used 
to supplement surface supplies. 

• Prior to development, freshwater flowed southward from recharge areas in 
Mississippi to the Baton Rouge fault. 

• Large withdrawals, mostly at Baton Rouge, have lowered water levels and 
altered flow patterns in the aquifers creating gradients favorable for the 
movement of saltwater across the fault into freshwater areas.  

• Chloride concentrations are increasing in several wells near the fault in East 
and West Baton Rouge Parishes, indicating that saltwater encroachment across the 
fault is occurring in several aquifers. 
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Southern Hills aquifer system

BATON       ROUGE       FAULT       ZONE
(Approximate southern limit of aquifer system)



Southern Hills Aquifer System 

 



North-south cross-sectional 
view from northern West 

Feliciana Parish through East 
Baton Rouge Parish 



East-west cross-sectional view 
from northwestern West 

Feliciana Parish to St. Helena 
Parish 



Base of Freshwater 



The Southern Hills aquifer system 

• The Chicot Equivalent aquifer system 

– Baton Rouge area - shallow, “400-foot”, and “600-
foot” sands 

– Florida Parishes - upland terrace and Upper 
Ponchatoula aquifers 

– New Orleans area - Gramercy, Norco, and 
Gonzales-New Orleans aquifers; and the “1,200-
foot” sand of the New Orleans area 
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Water levels for 1980 in the Pleistocene aquifers of southern Louisiana. The map 
was prepared as part of the Western Gulf Coast Regional Aquifer-System Analysis 
study. 



The Southern Hills aquifer system 

• The Evangeline Equivalent aquifer system 

– Baton Rouge area - “800-foot,” “1,000-foot,” 
“1,200-foot,” “1,500-foot,” and “1,700-foot” sands 

– Florida Parishes - Lower Ponchatoula, Big Branch, 
Kentwood, Abita, Covington, and Slidell aquifers 





MAJOR WITHDRAWAL CENTERS IN THE EVANGELINE EQUIVALENT  

AQUIFER SYSTEM 2003 (1,500- and 1,700-ft sands and the Kentwood aquifer)  
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Southern Hills Water Levels 

 

Generalized Flow Pattern in Southern Hills Aquifer System.





The Southern Hills aquifer system 

• The Jasper Equivalent aquifer system 

– Baton Rouge area – “2,000-foot,” “2,400-foot,” 
and “2,800-foot” sands 

– Florida Parishes – Tchefuncte, Hammond, Amite, 
Ramsey, and Franklinton aquifers 



 



16.8 

Mgal/d 

 

saltwater 

Water level in the Jasper equivalent aquifer system 2006 
(2,800-ft sand, Amite aquifer)  
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Jasper equivalent rate of 

water-level change 1996-2005 



WATER –LEVEL SUMMARY 

• Water levels are generally stable or are declining at rates 
less than 1 ft/yr in recharge areas 

• Water levels are generally declining at rates of 1 ft/yr in at 
least one aquifer south of the recharge area. 

• Because freshwater generally is available to depths up to 
3,000 ft and there are 8 to 10 aquifers in most areas, fresh 
groundwater will be available for many decades. 

• Exceptions include areas south of the Baton Rouge fault 
and the Baton Rouge area. 



• During 2004-05, water samples were collected from 152 wells in East and 
West Baton Rouge Parishes to document chloride concentrations and the extent 
of saltwater encroachment 

•  Chloride concentrations exceeded 10 milligrams per liter in one or more 
wells north of the fault in the “600-foot,” 1,000-foot,” “1,200-foot,” “1,500-
foot,” “1,700-foot,” “2,000-foot,” “2,400-foot,” and “2,800-foot” sands. 

•  Comparison of the 2004-05 data with historical data indicate chloride 
concentrations have increased in the “600-foot,” “1,000-foot,” “1,200-foot,” 
“1,500-foot,” “2,000-foot,” “2,400-foot,” and “2,800-foot” sands north of the 
Baton Rouge fault. 

• In 2005, 100 wells near the Baton Rouge fault in Livingston, Tangipahoa, 
and St. Tammany Parishes were sampled to document chloride concentrations 
and determine whether saltwater encroachment was occurring in any other 
areas along the Baton Rouge fault.  No other encroachment was found. 

 

 

SALTWATER ENCROACHMENT IN SOUTHEASTERN LOUISIANA 
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Saltwater Encroachment 
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Chloride concentrations increased rapidly at a USGS observation well 
screened in the 2,400-foot Baton Rouge sand and located near the 
Baton Rouge fault. 
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SALTWATER ENCROACHMENT IN THE 1,500-FT SAND, BATON ROUGE  
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Graphs of chloride 

concentrations in 

USGS observation wells 

screened in the 

“1,500-foot” sand and located 

between the Baton Rouge fault 

and the “connector” well 
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Graphs of chloride 

concentrations in 

public supply wells 

screened in the 

“1,500-foot” sand at the 

Government St. station 
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MOVEMENT OF SALTWATER IN THE “2,000-FOOT” SAND 

1 2 MILES0

INDUSTRIAL 
DISTRICT



POTENTIOMETRIC SURFACE AND GROUND-WATER FLOW IN THE 

“2,000-FOOT” SAND, 2002 
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SALTWATER
 LEAKAGE



1966

1977

1992

2005

SALTWATER ENCROACHMENT IN THE 2,000-FT SAND, BATON ROUGE  
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SALTWATER ENCROACHMENT IN THE 2,000-FT SAND, BATON ROUGE  



Graph of chloride 

concentrations at well EB-

1028 screened in the “2,000-

foot” sand and located 

between the Baton Rouge 

fault and downtown pumping 

stations 
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Graphs of chloride 

concentrations in 

downtown Baton Rouge 

public supply wells screened 

in the 

“2,000-foot” sand 



SALTWATER ENCROACHMENT 
SUMMARY 

• Chloride concentrations are increasing in several aquifers 
in areas immediately north of the Baton Rouge fault in the 
Baton Rouge area due to heavy pumping north of the 
fault.  

• There is no indication of saltwater encroachment across 
the fault in any other area of southeastern Louisiana 

• Computer models have been or are being developed to 
further our understanding of the saltwater movement and 
evaluate potential strategies for control.  These include a 
model of the “1,500-ft” sand developed by Dr. Frank Tsai, 
LSU Dept. of Civil Engineering, and a model of the “2,000-
ft” sand currently being developed by the USGS 



For more information on ground-water 
conditions in Louisiana, visit the USGS 

Louisiana District web site at: 
 

la.water.usgs.gov 
 

or contact John Lovelace by phone at 
(225) 298-5481 ext. 3210 or by email to 

jlovelac@usgs.gov 
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Mr. Jeff Jones 
DNR Office of Conservation 

 

Water Well Evaluation: How it works?  
Case Example – Liberty Gas Storage, 

Cameron Parish  
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Water Well Notification & Evaluation Process 

Statutory Law & Regulations 

La. R.S. 38:3097.1 et seq 
 

1. Effective July 2001 
a. Well Owners required to notify agency of well 

installation 
 

2. LAC Title 43, Part VI, Subpart 1 (GW Mgt.) 
a. Form GWR-01 – Water Well Notification 
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1. Registration - (all well uses) 

a. GWR-01 Form Review 
 

b. Technically and Administratively Complete 

i. Agency Approval 
 

ii. SONRIS Entry 
 

2. Evaluation 
a. Preserve and manage resource by addressing: 

i. Adverse impacts to nearby water wells 
 

ii. Aquifer sustainability issues such as: 

» Saltwater incursion 
 

» Subsidence 
 

» Water level decline 
 

 

 

Water Well Notification & Evaluation Process 

Notification Form 
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Water Well Notification & Evaluation Process 

Notification Form 
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Water Well Notification & Evaluation Process 

Evaluation Form 
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Water Well Notification & Evaluation Process 

Evaluation Form 
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Water Well Notification & Evaluation Process  

Case Example – Liberty Gas Storage, Cameron Parish   

1. Environmental Division Technical Staff 

conducts Review of  Ground Water Well Prior 

Notification Form Evaluation Checklist 

 

2. Issues Identified 

a. Potential Salt Water Encroachment  

b. Potential Water Level Decline 

c. Potential Land Subsidence 

 

3. Request and Review Ground Water Use 

Impact Study 

   

4. Order Implementation of Approved Scope of 

Work Described in Study  
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DNR Office of  Conservation 60 
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Ground Water 

Resources 

Program Update 
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Mr. Jeff Jones 
DNR Office of Conservation 

 

Statewide Ground Water Management 
Plan Development RFP and Timeline 

Update 
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Proposed Statewide Ground 

Water Conservation Plan  

Months 3-7 
Award Contract 

Research, Evaluate, Study, 

Compile statistics, Identify best 

management practices, Prioritize, 

Outreach 
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Statewide Ground Water 

Conservation Plan  
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Mr. Gary Snellgrove 
DNR Office of Conservation  

 

Katrina & Rita Water Well Damage Assessment 
 

Haynesville Shale Frac Water Supply 
 

Sparta Areas of GW Concern Monthly GW Use 
 

Statewide Water Well Notification Audit and 

Enforcement 
 

Public Education and Outreach 
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Hurricanes Katrina & Rita  
Water Well Damage Assessment 

 Parish  High Moderate  Low  

Calcasieu 3 8 132 

Cameron 3 12 49 

Iberia 1 2 75 

Jefferson 0 0 0 

Lafourche 0 0 10 

Orleans 4 37 58 

Plaquemines 0 0 3 

St. Bernard 0 0 0 

St. Charles 0 3 7 

St. John the Baptist 0 1 5 

St. Mary 0 8 25 

St. Tammany 4 45 845 

Tangipahoa 0 1 22 

Terrebonne 0 2 9 

Vermilion 5 35 468 

Total 20 154 1708 
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Parish  Domestic Irrigation Public 

Supply 

Industrial / 

Other 

Calcasieu 3 0 0 0 

Cameron 3 0 0 0 

Iberia 1 0 0 0 

Jefferson 0 0 0 0 

Lafourche 0 0 0 0 

Orleans 4 0 0 0 

Plaquemines 0 0 0 0 

St. Bernard 0 0 0 0 

St. Charles 0 0 0 0 

St. John the 

Baptist 

0 0 0 0 

St. Mary 0 0 0 1 

St. Tammany 3 0 0 0 

Tangipahoa 0 0 0 0 

Terrebonne 0 0 0 0 

Vermilion 4 1 0 0 

Total 18 1 0 1 

Parish  Domestic Irrigation Public 

Supply 

Industrial / 

Other 

Calcasieu 7 1 0 0 

Cameron 10 1 0 1 

Iberia 2 0 0 0 

Jefferson 0 0 0 0 

Lafourche 0 0 0 0 

Orleans 37 0 0 0 

Plaquemines 0 0 0 0 

St. Bernard 0 0 0 0 

St. Charles 2 1 0 0 

St. John the 

Baptist 

1 0 0 0 

St. Mary 8 0 0 0 

St. Tammany 45 0 0 0 

Tangipahoa 1 0 0 0 

Terrebonne 0 2 0 0 

Vermilion 32 3 0 0 

Total 145 8 0 1 

Risk Status - HIGH Risk Status - MODERATE 
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Parish  Domestic Irrigation Public 

Supply 

Industrial / 

Other 

Calcasieu 119 13 0 0 

Cameron 36 10 3 0 

Iberia 64 9 2 0 

Jefferson 0 0 0 0 

Lafourche 1 9 0 0 

Orleans 57 0 0 1 

Plaquemines 3 0 0 0 

St. Bernard 0 0 0 0 

St. Charles 4 3 0 0 

St. John the Baptist 5 0 0 0 

St. Mary 23 1 1 0 

St. Tammany 826 12 4 3 

Tangipahoa 22 0 0 0 

Terrebonne 2 6 0 1 

Vermilion 350 111 3 4 

Total 1512 174 13 9 

Risk Status - LOW 
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Haynesville Shale 

Activity  

69 

1. Mandatory Drilling & Frac Water 

Supply Source and Volume Reporting 

 

2. Domestic Well Water Use For Non-

Domestic Purposes 

 

3. Rule Amendment 
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Haynesville Shale Frac Water 
Mandatory Drilling & Frac Water Supply Source and Volume Reporting  

Actions of the Commissioner: 
 

1. Requires operators to report water sources and 

volumes 

 

2. Issued on September 15, 2009 

 

3. Enforceable effective October 1, 2009 

 

4. Provides valuable ground water resource 

management tool 
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Haynesville Shale Frac Water 
Mandatory Drilling & Frac Water Supply Source and Volume Reporting  
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Haynesville Shale Frac Water 
Domestic Well Water Use For Non-Domestic Purposes  

1. Provides regulatory 

clarification 

 

2. Requires Prior 

Notification & 

Evaluation  
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Haynesville Shale Frac Water 
Rule Amendment 

1. Provides temporary 

waste fluids used as 

frac water supply 

 

2. Final rule effective 

November 20, 2009 
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Sparta Areas of  Ground Water Concern  
Monthly Ground Water Use Update 

1. All active registered water wells 

reporting 

 

2. Database completed  

 

3. QA/QC Review Complete 

 

4. Industry ground water conservation 

initiative – Flakeboard Company, Limited 
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Statewide Well Notification 

Audit and Enforcement 

January February  March April May  June  July August September October November December 

Caddo, Red River, Bossier, DeSoto Calcasieu, 

Cameron 

Jeff Davis, 

Vermillion 

Acadia, 

Lafayette 

Allen, 

Evangeline, 

St. Landry 

Bienville, 

Webster 

Claiborne, 

Jackson, 

Lincoln 

Ouachita, 

Morehouse, 

Union 

CARIZZO – WILCOX (Haynesville) CHICOT SPARTA 

Initiated a comprehensive statewide audit schedule 

• Two year plan to audit all ground water wells drilled in Louisiana after January 1, 2001 

• To date, 18 parishes audited 

• Current status of implementation  

2009 Schedule 
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January February  March April May  June  July August September October November December 

Bienville, 

Bossier, 

Caddo, 

Desoto, 

Red River, 

Webster 

Claiborne, 

Jackson, 

Lincoln, 

Morehouse, 

Ouachita, 

Union 

Acadia, 

Calcasieu, 

Cameron, 

Jeff Davis, 

Vermillion 

Allen, 

Beauregard, 

Evangeline, 

Lafayette, 

St. Landry 

EBR, E. 

Feliciana, 

Livingston, 

St. Helena, 

WBR, W. 

Feliciana 

E. Carroll, 

Franklin, 

Madison, 

Richland, 

Tensas,  

W. Carroll 

Caldwell, 

Grant, LaSalle, 

Natchitoches, 

Sabine, Winn 

Avoyelles, 

Catahoula, 

Concordia, 

Rapides, 

Vernon 

Assumption, 

Iberia, 

Iberville, 

Pointe 

Coupee, St. 

Martin 

Ascension, 

St. Charles, 

St. James, 

St. John, 

Tangipahoa, 

Washington 

Orleans, 

St.Tammany 

Jefferson, 

Lafourche, 

Plaquemines, 

St. Bernard, 

St. Mary, 

Terrebonne 

Comprehensive statewide audit schedule continued… 

January February  March April May  June  July August September October November December 

EBR,  

E. Feliciana,  

WBR, 

W. Feliciana 

Livingston, 

St. Helena, 

Tangipahoa, 

Washington 

St. 

Tammany  

E. Carroll, 

Madison, 

Richland, 

W. Carroll 

Catahoula, 

Concordia, 

Franklin, 

Tensas 

Caldwell, 

Grant, LaSalle, 

Natchitoches, 

Sabine, Winn 

Beauregard, 

Vernon 

Avoyelles, 

Pointe 

Coupee, 

Rapides 

Assumption, 

Iberia, 

Iberville,  

St. Martin,  

St. Mary 

Ascension,  

St. Charles, 

St. James, 

St. John 

Jefferson, 

Lafourche, 

Terrebonne 

Orleans, 

Plaquemines 

St. Bernard 

SOUTHEAST LOUISIANA MS RIVER ALLUVIAL OTHER 

2010 Schedule  

Annual Statewide Schedule - Beginning 2011 and proceeding annually  

Statewide Well Notification Audit 

and Enforcement 
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Public Outreach and Education  
Public Supply Well Owner Campaign  

1. 1,299 letters have 
now been mailed  

 

2. To date, ALL public 
supply owners 
should have received 
a letter informing 
them of the 
compliance auditing 
procedures 
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Public Outreach and Education  
Agriculture Agency Education Campaign 

1. NRCS District Engineering Staff Meeting 

 Environmental Division   
a. October 28th in Alexandria, Louisiana 

b. Educated staff on DNR statutory authority, 
water well notification requirements and 
evaluation procedure. 

 

2. LSU Ag Center staff education  
a. Contact made 

b. Gained interest 

c. Committed to meet next 6 months 
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Is the well replacing  

an existing well? 

Is the well located in an area currently  

classified as in a drought by the  

U.S. Drought Monitor, Governor 

or State Climatologist? 

Provide 60 day advance notice  

to the Office of Conservation 

before you install the well. 

Yes No 

No Yes 

No 

Yes 

Is the new well screened at the 

same interval and in the same aquifer,  

has the same pumping rate, purpose and is 

within 1000 ft of the well it’s replacing? 

Install the well and provide a 

60 day post notification to the  

Office of Conservation 

Water Well Notification Flow Charts 

Flow Charts are 

available to water well 

owners as a helpful 

tool. 
 

1. Agriculture Irrigation* 

2. Public Supply 

3. Industrial 
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1. Provides email notice to 64 

parish contacts and other 

interested parties  
 

a. 1st email received upon 

receipt  

 

b. 2nd email received upon 

approval 

Public Outreach and Education 
Water Well Notification Email Distribution  
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Mr. John Adams  
DNR Office of Conservation  

 

Act 437 Memorandum of 
Understanding – Transfer of Authority 

for Well Drillers 
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Act 437 – Regular Session 2009 
1. Transfers water well driller 

program from DOTD to DNR 
a. Drillers licensing and 

regulations program 

b. Registration program 

c. Enforcement program 

 

2. Memorandum of 
Understanding (MOU) due 
January 1, 2010  

 

3. Authorizes Commissioner 
enforcement authority 

 

4. Status update 
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Next Meeting Date 

 
Wednesday, February 3, 2010  

11:00 AM 

Location TBA 


