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EXECUTIVE SUMMARY  

Project Title: Bayou Lafourche Fecal Coliform Sources 
 
CFMS Interagency Agreement No.        658936 
OCR Interagency Agreement No.   853 800283 
 
Grant Source: Louisiana Department of Environmental Quality 
 
Initiation Date:  January 1, 2008  Expiration Date:  September 30, 2009 
 
FUNDING 
Total LDEQ Contract: Cash  $49,999.00 
Nicholls Match: Not required             0.00 
TOTAL FUNDING    $49,999.00 
 
EXPENDITURES    $49,994.53   
Expenditures of LDEQ Funds $49,994.53 
TOTAL EXPENDITURES       $49,994.53   
 
The goal of this project was to identify and enumerate anthropogenic nonpoint source (NPS) fecal 
coliform (FC) contamination from malfunctioning home package sewage systems in the Bayou Lafourche 
watershed within two ñprotection areasò (PAs) designated by the Louisiana Department of Environmental 
Quality (LDEQ) to determine whether onsite sewage systems are a significant contributing source of high 
fecal coliform levels to Bayou Lafourche which is the drinking water source for 300,000 people in five 
parishes of south Louisiana. The protection areas were delineated by LDEQ as areas that could 
conceivably impact the four drinking water plant intake pumps in B. Lafourche for the City of Thibodauxôs 
Water Treatment Plant, the Lafourche Parish Water District No. 1 North Plant on LA Hwy 1 south of 
Thibodaux, the Terrebonne Parish Water Treatment Plant intake pump in Lefort Canal from Bayou 
Lafourche, and the Main Lafourche Parish Plant on LA 308 at Clotilda. The objectives of the project to 
meet this goal were: (1) to determine whether onsite sewage systems are a significant contributing source 
of the high fecal coliform levels to Bayou Lafourche; (2) to combine targeted FC sampling with optical 
brightener (OB) fluorometry to identify ñhot spotsò that may be contributing human fecal coliforms to the 
bayou; and (3) to provide information that may be used by LDEQ to encourage local government to pass 
an ordinance to address the problem of malfunctioning onsite sewage systems using ñBest Management 
Practicesò (BMPs).  Government, academic, and environmental industry sources were investigated to 
obtain GIS information, maps, and other documents and databases to help select sampling sites within 
the protection areas of upper Lafourche Parish. GIS data was collected for all available potential fecal 
coliform (FC) sources. GIS data for single dwelling package plants (6,966 in Lafourche), subdivision 
package plants (284), culverts (310), drinking water intake pumps (6), drainage pump stations (91), and 
other drainage locations were all entered in the protection area shapefiles. A sampling protocol was 
developed using 10 geographically related clusters of sites (Clusters A ï J) that are spatially located north 
to south in the study area with multiple sampling sites within each cluster for a total of 54 sampling sites. 
A rotating temporal (morning, mid-morning and evening) and spatial sampling protocol of 54 sampling 
sites within the 10 sampling clusters (A to J) occurred 3 weeks each month during the 4 seasons of the 
year.  Our GIS maps were used in conjunction with new aerial post Hurricane Gustov GIS maps and 
Microsoft Virtual Earth birdôs eye view software to identify surface drainage inaccessible by land and to 
see targeted package plant clusters. Overall the project plan and method of using a combination of GIS 
cluster maps, Virtual Earth aerial views, and a field fluorometer to identify (OBs) and ñhot spotsò of 
potential anthropogenic FC input into Bayou Lafourche worked well toward meeting the goal and 
objectives of the project. The LDEQ can use the results of the potential sources of anthropogenic fecal or 
sewage input into the Bayou Lafourche drainage basin  to better address the problem of meeting the EPA 
TMDL for Bayou Lafourche. Possible solutions will be to work with LDEQ officials and local and parish 
governments to foster the passage of local ordinances to address the faulty treatment systems. This 
could include the implementation of Best Management Practices (BMPôs). 
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1.0 INTRODUCTION 
 
The Safe Drinking water Act Amendments (SDW A) of 1996 required all states to develop a Source Water 
Assessment Program (SWAP) to ensure safe drinking water for citizens through protection of water 
sources. The Congress intended the states to utilize the SWAP information to substantially implement a 
source water protection strategy developed by each state. The strategy is designed to protect both 
surface water and groundwater sources of drinking water. Historical data for Bayou Lafourche have failed 
to meet the criteria for acceptable water quality based upon a Total Maximum Daily Load (TMDL) for 
Bayou Lafourche (EPA 2004). The drainage basin for Bayou Lafourche has a mixed land use of 
agricultural, industrial and residential. The treatment and release of residential wastewater is the 
responsibility of the homeowner and in unincorporated areas, this release is into ditches which drain to 
the bayou and ultimately contribute to the TMDL.  We seek to identify specific areas that are contributing 
to the quality of this water used as a human drinking water and recreation source, and for an aquatic 
wildlife habitat. 
 
Bayou Lafourche, located in the Barataria Basin of southern Louisiana, branches off of the Mississippi 
River curving and winding for 110 miles through three parishes and eventually emptying into the Gulf of 
Mexico. See Figure 1 below.  Bayou Lafourche is a vital asset to the communities and towns that line its 
banks. It serves as a habitat for a variety of seafoods, provides a location for numerous recreational 
activities, gives boats access to the Gulf of Mexico and many other waterways, and supplies the main 
source of drinking water in five parishes for about 300,000 people. However non-point source 
microbiological and chemical contaminants enter Bayou Lafourche through forced drainage areas or 
through natural overland drainage such as cropland and storm water drainage systems, canals, ditches, 
and culverts. Incomplete sewage treatment from subdivisions and rural communities introduces nutrients, 
toxics, sewage indicator bacteria, and microbial, viral, and protozoan pathogens to Bayou Lafourche 
waters. Septic tanks, sewage overflow, and unsewered communities also contribute contaminants to the 
Bayou and our wetlands as a whole (Kilgen et al. 1995). As a result of pollution, the nutrient loads in the 
ecosystem have increased and frequent eutrophication occurrences have been reported (BTNEP 1995). 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Location of Bayou Lafourche in the Barataria Terrebonne National Estuary and acting as 
the boundary between the Barataria and Terrebonne estuaries of the Coastal Louisiana Delta. 
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The Federal Clean Water Act requires all states to identify those bodies of water that are not meeting 
their designated water quality standards and to develop total maximum daily pollutant loads (TMDL) for 
those water bodies. A TMDL is the maximum amount of pollutant that a water body can assimilate without 
exceeding the established water quality standard for that pollutant (EPA 2004). 
 
The State of Louisianaôs Department of Environmental Quality (LDEQ) sets designated use water quality 
standards for its bodies of water. These include microbial fecal coliform (FC) standards for drinking water 
supply, primary contact recreation, secondary contact recreation, oyster propagation and harvesting, and 
fish and wildlife propagation (dissolved oxygen).  
 
Table 1 and the information below is taken from the State of Louisiana 2008 Water Quality Management 
Plan Water Quality Inventory Integrated Report (Section 305(b) 2008 Report). It summarizes the 
designated uses, standards, and the percentage of water bodies meeting these standards, LAC 
33:IX.1123 (LDEQ 2009).  

 

 
Table 1. Parameters for each designated use; Louisianaôs 2008 Integrated Report (LDEQ 2009) 

Numerical Criteria and Designated Uses 

A-Primary Contact Recreation;  B-Secondary Contact Recreation;  C-Fish And Wildlife Propagation;  L-Limited 
Aquatic Life and Wildlife Use;  D-Drinking Water Supply;  E-Oyster Propagation;  F-Agriculture;  G-Outstanding 
Natural Resource Waters 

Code Stream Description 
Designated 

Uses 

Numerical Criteria 

CL SO4 DO pH BAC °C TDS 

                        Barataria Basin (02)         

 
Bacterial Criteria (BAC):  The code numbers associated with the following designated uses are used in 
Table 1 under the Numerical Criteria subheading "BAC." 

 

Code Designated Use 

*1 Primary Contact Recreation 

2 Secondary Contact Recreation 

3 Drinking Water Supply 

4 Oyster Propagation 

 
The code number identified under the Numerical Criteria subheading "BAC" in Table 1 represents the 
most stringent bacterial criteria that apply to each individual subsegment. Where applicable, additional 
less stringent bacterial criteria also apply, depending on the designated uses of the subsegment. The 
specified numeric bacterial criteria for each designated use listed in this Paragraph can be found in LAC 
33:IX.1113.C. 

020401 Bayou LafourcheïFrom 
Donaldsonville to ICWW at Larose 

A B C D 70 55 2.3 Mar.-
Nov.; 

5.0 
Dec.-
Feb. 

6.0-
8.5 

1* 32 500 
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Designated Uses. The following notations for water use designations are used in Table 1 under the 
subheading "Designated Uses." (LDEQ 2009) 
 
 

Notation Designated Use 

A Primary Contact Recreation (PCR) 

B Secondary Contact Recreation (SCR) 

C Fish and Wildlife Propagation  (FWP) 

L Limited Aquatic Life and Wildlife Use 

D Drinking Water Supply  (DWS) 

E Oyster Propagation 

F Agriculture 

G Outstanding Natural Resource Waters 

 
 
For most water bodies, criteria are as follows: PCR, 400 colonies/100 mL; SCR, 2,000 colonies/100 mL; 
DWS, 2,000 colonies/100 mL; SFP, 43 colonies/100 mL;  dissolved oxygen (DO) criteria for fish and 
wildlife propagation (5 mg/L DO for fresh water and 4 mg/L for estuarine water).  No designated 
standards for BOD are cited by LDEQ, however, the average normal BOD in surface fresh and estuarine 
waters should be less than 15 mg/L.  (see LAC 33:IX.1123). Low D.O. and high BOD are associated with 
high nutrient levels (LDEQ 2009).  

 
LAC 33:IX.1123: For water quality monitoring and assessment purposes the following criteria shall be 
used to determine support for the designated uses (LDEQ 2009). 
 

a. Primary Contact Recreation. No more than 25 percent of the total samples collected on a 
monthly or near-monthly basis shall exceed a fecal coliform density of 400/100 mL. This primary contact 
recreation criterion shall apply only during the defined recreational period of May 1 through October 31. 
During the non-recreational period of November 1 through April 30, the criteria for secondary contact 
recreation shall apply. 

b. Secondary Contact Recreation. No more than 25 percent of the total samples collected on a 
monthly or near-monthly basis shall exceed a fecal coliform density of 2,000/100 mL. This secondary 
contact recreation criterion shall apply year round. 

c. Drinking Water Supply. No more than 30 percent of the total samples collected on a monthly or 
near-monthly basis shall exceed a fecal coliform density of 2,000/100 mL. 

d. Oyster Propagation. The fecal coliform median most probable number (MPN) shall not exceed 
14 fecal coliforms per 100 mL, and not more than 10 percent of the samples shall exceed an MPN of 43 
per 100 mL for a five-tube decimal dilution test in those portions of the area most probably exposed to 
fecal contamination during the most unfavorable hydrographic and pollution conditions. 

Bayou Lafourcheôs significance as the main source of drinking water for five parishes with many 
communities and a large population not incorporated into municipal sewage made this study significant in 
identifying the non- point sources of fecal coliform pollution to the system. Bayou Lafourche is not able to 
consistently meet its designated use standards year round for fecal coliform levels for primary contact 
recreation (PCR), drinking water source (DWS), secondary contact recreation (SCR), and for dissolved 
oxygen (D.O.) levels to support aquatic wildlife. The data collected from this study will be used by the 
LDEQ to help target human fecal coliform (FC) sources and work with local governments to determine 
Best Management Practices (BMPs) to remediate the NPS fecal coliform pollution problem in Bayou 
Lafourche which has caused the Environmental Protection Agency to list Bayou Lafourche, Subsegment 
020401 from its origin at Donaldsonville to the Intracoastal Waterway at Larose, as ñnot fully supporting 
its designated uses, and to be ranked as priority # 3 for total maximum daily load (TMDL) development.ò 
See Table 2 below taken from the EPS Region VI, Watershed Management Sectionôs Bayou Lafourche 
TDML Report. (EPA 2004).  Total fecal coliform TMDL summer load reduction for Bayou Lafourche 
Subsegment 020401 is a very significant 45%.   
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This project evaluated the possible input of fecal coliform sewage indicators from single dwelling on-sight 
or community (subdivision) sewage package plant effluents to drainage structures (culverts, ditches, 
canals) in Lafourche Parish that can potentially drain into Bayou Lafourche and impair the microbial water 
quality standards for its designated uses ï particularly for primary contact recreation and drinking water 
source. 
 
Table 2. Fecal coliform TMDL for Bayou Lafourche (subsegment 020401) (Table 4.4 from EPA 2004) 
 

Source 

Summer 
Current Load 

(10
8
 

colonies/day) 

Summer 
Reduction 

% 

Summer Target 
Load 
(10

8
 

colonies/day)  

Winter 
Current 

Load 

Winter 
Reduction 

% 

Winter Target 
Load 
(10

8
 

colonies/day) 

WLA (waste load allocation) 

Treated 
wastewater 5.4 0 5.4 5.4 0 5.4 

Thibodaux 
Storm water 4.0 47 2.1 4.0 0 4.0 

Lockport Storm 
water 0.7 47 0.4 0.7 0 0.7 

LA (load allocation) 

Wildlife 19.2 0 19.2 19.2 0 19.2 

Failing Septic 
Systems 16.4 47 8.7 16.4 0 16.4 

Other Storm 
water 32.6 47 17.3 32.6 0 32.6 

*Mississippi 

River Pumping 477 47 

 

252 514 0 514 

Total Load 556 
 

45 306 514 0 514 

Future Growth   38.2   74.0 

MOS   38.2   74.0 

TMDL   382   740 

 

*Note: The Mississippi River source water was originally targeted for 47% reduction in fecal coliforms. 

However, after further assessment, EPA inserted into the TMDL report the following paragraph intended 
to exempt diversion of water from the River into Bayou Lafourche from any TMDL-related restrictions or 
reductions:  "Based on the assessment of pollutant sources in Section 4.2, it will be impossible to achieve 
a 45% reduction in fecal coliform levels without reducing the inputs to Bayou Lafourche from the 
Mississippi River (Table 4.4). However, this analysis assumed that fecal coliform levels in the Mississippi 
River were below the log mean water quality standards.**  Therefore, the Mississippi River water should 
not be causing any violations of water quality standards in Bayou Lafourche and no reductions should be 
required for loading from the Mississippi River. This indicates that the assessment of pollutant sources in 
Section 4.2 is likely underestimating contributions from sources other than the Mississippi River water 
(e.g., septic systems, urban runoff, waterfowl and wildlife). The TMDL shown in Table 4.4 assumes a 47% 
reduction in fecal coliform loads from pumped Mississippi River water." 

 
*ò Water pumped from the  Mississippi River at Donaldsonville:  Median values of fecal coliform counts for 
the Mississippi River east of Plaquemines (LDEQ station 0319) were 130/100 mL for summer and 
140/100 mL for winter (based on 1991-2002 data)ò(Section 4-2, Table 4.1, EPA 2004). 
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The study area of this project was defined by LDEQ as ñProtection Areas 1 and 2.ò  These areas were 
provided to the contractors in GIS shapefiles by LDEQ. The protection areas were delineated by LDEQ as 
areas that could conceivably impact the four drinking water plant intake pumps in B. Lafourche for the 
City of Thibodauxôs Water Treatment Plant, the Lafourche Parish Water District No. 1 North Plant on LA 
Hwy 1 south of the Thibodaux, the Terrebonne Parish Water Treatment Plant intake pump in Lefort Canal 
from Bayou Lafourche, and the Main Lafourche Parish Plant on LA 308 at Clotilda.  
 
Figure 2 below shows the entire study area from the LA 398 bridge over B. Lafourche in Labadieville, LA 
in Assumption parish north to the Valentine, LA bridge over B. Lafourche in Lafourche Parish south.  
These two sites were the first and last sites of the study and were outside the actual LDEQ protection 
areas in Lafourche Parish.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Figure 2. Project study area from the Labadieville Hwy 398 bridge over Bayou Lafourche to the 
Valentine, LA bridge over the Bayou
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2.0 PROJECT GOALS, OBJECTIVES, AND ACTIVITIES   

 
Project Goal: To identify and enumerate anthropogenic nonpoint source (NPS) fecal coliform (FC)   
    contamination from malfunctioning home package sewage systems in the Bayou    
    Lafourche watershed within two ñprotection areasò (PAs) designated by the Louisiana  
    Department of Environmental Quality (LDEQ). 
 
    Objective 1: To determine whether onsite sewage systems are a significant    
        contributing source of the high fecal coliform levels to Bayou Lafourche  
        which is the drinking water source for 300,000 people in five parishes of  
        south Louisiana.  
 
    Objective 2: To combine targeted FC sampling with optical brightener (OB)    
        fluorometry to identify ñhot spotsò that may be contributing human fecal  
        coliforms to the  Bayou. 
 
    Objective 3: To provide information that may be used by LDEQ to encourage local  
        government to pass an ordinance to address the problem of     
        malfunctioning onsite sewage systems using ñBest Management    
        Practicesò (BMPs).   
 
In order to accomplish the goal and objectives of this project, the fecal coliform (FC) source contamination 
sites for sampling locations within the defined study site protection areas 1 and 2 (Figure 3) were selected 
through a process of researching as much background information and data from previous work in the 
area that was available. The P.I.ôs met first with LDEQ officials who provided a map and GIS shape files 
delineating Protection Areas 1 and 2 in the northern Subsegment 020401 of the Bayou Lafourche 
drainage basin. The P.I.ôs then met with officials of the Bayou Lafourche Fresh Water District, State, 
Parish, City, and other local government officials, and also private environmental company sources to 
obtain information and possible maps, blueprints, or other documents to help in determining the best 
sampling locations within the LDEQ designated protection areas that indicated sources of drainage to the 
culverts, ditches, and canals emptying directly into the Bayou.   
 
GIS data that was collected for all available potential fecal coliform (FC) sources included data for single 
dwelling package plants (6,966 in Lafourche), subdivision package plants (284), culverts (310), drinking 
water intake pumps (6), drainage pump stations (91), and other drainage locations were all entered in the 
protection area shapefiles. GIS maps with all of this information (Figures 3 and 4) were used in 
conjunction with Microsoft Virtual Earth birdôs eye view software and recently new post Hurricane Gustov 
GIS aerial maps to identify surface drainage inaccessible by land and to see targeted package plant 
clusters.  
 
Although sites within the protection areas are a higher priority, one site (A1) was above the study 
protection area 1. It was in Assumption Parish (Labadieville) and was selected for potential impact to the 
protection area downstream. The last site (J9) was also out of Protection Area 2 at the Valentine Bridge, 
near the old Valentine Sugar Mill, but was selected to determine the potential downstream impact of the 
subdivision cluster south of Lockport (sites J5-J9) that had culverts emptying into the Bayou which 
drained the front of this subdivision and also had large ditches and side canals draining back to the 40 
Arpent Canal which is connected to the Company Canal that exerts a direct impact on Bayou Lafourche.  
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Figure 3. Single Dwelling Sewage Treatment Package Plants, Drinking Water Treatment Intake 
Pumps, LDEQ Report Locations, and Subdivision Package Plants in the Study Area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. GIS Locations of the Drainage Culverts and an LDEQ Report of Drainage Emptying into 
the Study Area, and  Drinking Water Treatment Intake Pumps 
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One problem that became apparent after much research into existing data and interviews with all of the 
state, parish, and local officials with the most professional experience in the drainage system of the parish 
as it impacts Bayou Lafourche was discovering that there are no known plans or blueprints that 
outline the drainage system(s) to the culverts that empty into Bayou Lafourche (Figure 4).  
However, it was generally agreed by all hydrological experts interviewed that only the sewage effluent 
from dwellings or businesses located on the batture of the Bayou itself or in the first 200 feet or more 
(depends on elevations of culverts) drains into the Bayou. Sewage package plant effluent behind those 
houses and/or businesses located beyond that region generally flow by gravity or by forced drainage 
(pumps) into ditches and canals draining back away from the Bayou, into canals which drain toward 
swamps, or into canals which eventually make their way into the 40 arpent canal.  Problems arise 
because some of these drainage structures are interconnected at some locations. Some are also directly 
connected to Bayou Lafourche, and drainage from home sewage plants could conceivable be pushed 
back toward the Bayou by tidal influences, heavy winds and rains, tropical storms, or hurricanes.  
 
The sample selection strategy used to determine exactly which subdivision clusters or other sources seen 
in Figures 3 and 4 were impacting the Bayou with high fecal coliform (FC) levels was to first identify each 
ñclusterò of homes with single dwelling sewage package plants from Labadieville in Assumption Parish 
above Protection Area 1 in Lafourche Parish to Valentine just outside Protection Area 2. We were 
targeting clusters of homes with individual sewage package plants upstream of drinking water treatment 
plant intake pumps for the city of Thibodaux, the Lafourche Parish Water District Number 1 North Plant 
below the Bayou Country Club south of Thibodaux, the Terrebonne Parish Water District Plant intake in 
Lefort Canal in Lafourche Parish, and the Lafourche Parish Water District Number 1 main plant at Clotilda 
on Highway 308.  
 
Bayou Lafourche is considered a riverine system from Donaldsonville to the weir in downtown Thibodaux, 
flowing south to the Gulf of Mexico. Only a major weather event like a hurricane that would cause flooding 
over the weir in downtown Thibodaux would cause possible tidal or wind driven  
water to move north. South of the weir in Thibodaux, the Bayou is tidal. However, the Lafourche Parish 
Water Plant District No. 1 on 308 at Clotilda is subject to a southerly tidal flow from the Gulf or from the 
Company Canal at Lockport which empties into Bayou Lafourche just south of Clotilda. The Company 
Canal is directly connected to the 40 Arpent Canal which drains to the Company Canal from both sides. 
  
We began to evaluate potential sources in subdivisions by visually inspecting drainage ditches along 
streets in each cluster of homes with individual package plants. We tried to locate ditches within those 
subdivisions which had effluent pipes from the homes draining into standing water in the ditches. 
Unfortunately, many subdivision ditches were either dry except in heavy rain events or were buried as 
culverts with only catch basins found on corners.  These did not always have standing water, and many 
were too small to insert a sampling bag.  In these subdivision clusters we first located storm drains or 
catch basins on the highway on both the subdivision and bayou sides that collected water from 
subdivision ditches. If it was possible to obtain a sample directly from culverts from these catch basins 
draining into the bayou itself, we took those also. However, most of those were behind houses or 
businesses on private property, or were not visible or assessable from the bayou side due to heavy weed 
growth in the area of the culverts.  
 
Initial screening of some of preliminary sampling areas utilized a Turner Systems field fluorometer to 
detect optical brighteners. If these samples were high in FC and in fluorometer OB readings, human fecal 
or gray water pollution was indicated.  High FC levels and low OB readings indicated animal fecal 
contamination.  Low FC levels and high OB readings indicated areas of ñgray waterò contamination with 
detergents or organic compounds from homes or businesses (Hartel et al. 2008). The determination of 
whether the levels of fecal coliforms in a body of water are too high is based on fecal coliform designated 
use standards set by the LDEQ (LDEQ 2004). These are in Table 1 on p.7 above. Of primary concern for 
this project were drinking water source (2,000 cfu FC/100ml), primary recreational contact (400 colony 
forming units (cfu) FC/100ml) and secondary contact recreation (2,000 cfu FC/100ml).  The dissolved 
oxygen (D.O.) levels (mg/l) must also be at least 5mg/l for fish and wildlife. If the D.O. levels drop below 
this, a fish kill will result. If they drop below 1mg/l, the body of water will revert to anaerobic microbial 
decomposition which results in the production of fermentative toxic and noxious end products, and 
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renders the body of water unsuitable for all of its designated uses. The already low D.O. levels of Bayou 
Lafourche dropped to 0 mg/l during Hurricane Gustov due to inversion of the anaerobic sludge bottom in 
the hurricane force winds and addition of a tremendous amount of plant and other organic debris. This 
resulted in a fish kill and caused the Bayou to turn a dark brown to almost black color with a noxious odor 
and taste, mainly due to the H2S from anaerobic microbial decomposition and manganese leaching from 
the organic material and sludge. 
 
A method to determine the best sampling locations for this project was developed by estimating which 
ditches or culverts along subdivision streets actually drained back by elevation or were force pumped 
back away from the Bayou to a collection drainage ditch like the 40 Arpent Canal which originates in 
Peltier Park on the south side of Thibodaux to drain storm water from the more southern area of the City. 
It was deemed subdivision drainage ditches mainly impacted the Bayou in approximately the first 200 to 
300 feet back (including houses on the batture itself). The rest of the subdivision should not impact the 
bayou directly unless water in the drainage ditches and culverts is forced back toward the bayou through 
flooding, extreme weather conditions, or through the few drainage canals or large ditches which were 
found to connect the 40 arpent canal back to Bayou Lafourche. Some of these canals and large ditches 
connecting the 40 arpent canal to Bayou Lafourche are actually gated to prevent the Bayou water from 
backing up into the subdivision ditches during Bayou flooding or high water weather conditions. However, 
in heavy flooding some of the drainage ditches and canals may drain back toward the bayou. The main 
canals in Lafourche Parish connecting the 40 arpent drainage canal behind LA Hwy 1 include:  1) the 
Dugas Canal at the Ronald Adams Construction Company on LA Hwy 1 just north of Lafourche Crossing 
(gated before crossing under Hwy 1 in a culvert to prevent the Bayou from backing up into the drainage 
area); 2) Four Point Canal on LA Hwy 1 near Raceland (mechanically gated about 2 blocks from the 
Bayou to allow passage of small boats and prevent backup of the Bayou into the drainage canal); and 3) 
the Company Canal at Lockport which is connected to the Forty Arpent Canal by a pump system which 
seems to be in place to pump potential flood waters from the 40 arpent canal back of the Lockport 
Heights subdivision (not incorporated into the Lockport City Sewage Treatment System) into the 
Company Canal which drains directly into Bayou Lafourche just south of the Lafourche Parish District No. 
1 Water Plant intake at Clotilda. The Company Canal is also connected to the 40 Arpent Canal south of 
Lockport at the Romy St. to Mar St. subdivision (Sites J5-J7, which were found to have very high human 
fecal coliform input). 
 
To evaluate which non-incorporated subdivision drainage ditches did impact the Bayou we developed a 
protocol to select catch basins on Hwy 1 or Hwy 308 that collected drainage from ditches or underground 
culverts from homes in the first 200ft or more from the Bayou.  These culverts passed under the highways 
to catch basins and/or to culverts on the Bayou side of the highway. If samples taken from these drainage 
structures were high in FC and OBs, we also selected a ditch, culvert, or catch basin site more than 300 ft 
back from the bayouside drainage, and finally took a sample at the back drainage 40 arpent canal (if 
possible) to evaluate the levels of FC and OBs there. This was to help determine whether the majority of 
the sewage effluents from the package plants in the subdivision were draining to the back drainage area 
or to the bayouside. 
 
To help identify potential human fecal coliform (FC) sources from sampling sites, relative levels of 
fluorescence of optical brighteners (OBs) from laundry detergents were correlated to FC levels at that 

same site. Deionized water (0.0ml /liter of OBs) was used as the negative control, and 50.0ml/liter 

deionized water 2X Tide liquid detergent (Tide Original Scent 2X, Proctor and Gamble, Cincinnati, OH) 
was used as a standard source of OBs to calibrate a hand-held Turner Designs field fluorometer to 100 
fluorometric units (FU). Although the type and concentrations of OBs in different detergents vary greatly 
from product to product and are proprietary, this method proved to be very useful in establishing a relative 

level of OBs compared to a deionized water negative control of 0 ml /liter at each site.  Relative FU levels 
of OBs in conjunction with fecal coliform levels are a screening indicator of the amount of anthropogenic 
input.  A high OB number in conjunction with a high fecal coliform (FC) level is a good indication that the 
FCs are of anthropogenic origin. However, high FC levels combined with very low OBs at a site indicate 
that the contamination is probably from animal origin. High OB numbers in conjunction with low FC 
numbers can indicate a source of ñgray water (wash water) without input from actual human fecal matter 
from toilets or other facilities that normally empty into a septic tank, package plant, or other source of 
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sewage disposal. (Cao et al, 2009, Hartel P.G. et al. 2008, Saluta et al. 2007, Hartel P.G. 2006). In this 
project, we were looking for sources of faulty single dwelling electric sewage package plants. The GPS 
locations of clusters of package plants for individual dwellings, drinking water treatment intake pumps, 
LDEQ report locations, and subdivision package plants in the study area were used to develop the maps 
seen in Figures 3 and 4 above.   
 
Figure 5 below shows the locations of the final 54 sampling sites within the designated protection areas 1 
and 2  of north to central Lafourche Parish.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Study area with the 10 Clusters of sites (Clusters A ï J) and the 54 final sampling sites 
within these 10 Clusters 
 
 
 
The protection areas were delineated by LDEQ as areas that could conceivably impact the four drinking 
water plant intake pumps in B. Lafourche for the City of Thibodauxôs Water Treatment Plant, the 
Lafourche Parish Water District No. 1 North Plant on LA Hwy 1 south of Thibodaux, the Terrebonne 
Parish Water Treatment Plant intake pump in Lefort Canal from Bayou Lafourche, and  the Main 
Lafourche Parish Plant on LA 308 at Clotilda.   
 
Figure 6 below shows the 2 protection areas on the new post Gustov GIS aerial map (provided by 
Lafourche Parish) seen in Figure 5 above. 
 




































































































































































































