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1.0 PROJECT INTRODUCTION 
In Federal Fiscal Years (FFYs) 2010-2013, 
the United States Department of Agriculture 
(USDA) allocated approximately $80 million 
in federal funds to 12 states for the 
Mississippi River Basin Initiative (MRBI). 
Through the MRBI Healthy Watersheds, 
NRCS and partners work with producers 
and landowners to implement voluntary 
conservation practices that improve water 
quality, restore wetlands, enhance wildlife 
habitat and sustain agricultural profitability 
in the Mississippi River Basin. NRCS has 
identified the Mississippi River Basin as a 
top priority due to water quality concerns, 
primarily related to the effects of nutrient 
loading on the health of local waterbodies 
and, eventually, the Gulf of Mexico. In 
Louisiana, eleven 12-digit Hydrologic Unit 
Codes (HUCs) were chosen; Bayou Chene, 
subsegment 050603, was selected as an 
area of interest in which funds were used to 
implement best management practices 
(BMPs) in the subsegment. Water quality 
sampling, conducted by the Louisiana 
Department of Environmental Quality, 
(LDEQ) began in June of 2012 to gather 
baseline data; data collection under the 
MRBI project ended on June 14, 2015.   In 
an effort to continue implementation and to 
gather long term water quality data, LDEQ 
water surveys group continued collecting 
data, and the Louisiana Department of 
Agriculture and Forestry (LDAF) continued 
to implement BMPs in the Bayou Chene 
subsegment.  
 
Bayou Chene was originally listed by LDEQ 
on the Integrated Report (IR) as a result of 
an assessment that took place from June to 
December of 1998. This assessment cited 
the cause of the fish and wildlife 
propagation (FWP) impairment was organic 
enrichment/low dissolved oxygen (DO). Fish 
and wildlife propagation is the use of water 
for aquatic habitat, food, resting, 
reproduction, cover, and/or travel corridors 
for any indigenous wildlife and aquatic life 
species associated with the aquatic 
environment. 

 
The IR is the current form of biennial 
reporting of the status of Louisiana waters. 
The IR is made up of what was once called 
the 305(b) Water Quality Inventory Report 
and the 303(d) List of Impaired 
Waterbodies. One of the primary focuses of 
the IR is the use of five categories and three 
subcategories to which waterbodies or 
waterbody/impairment combinations can be 
assigned. Categorization under IR guidance 
allows for a more focused approach to 
water quality management by clearly 
determining what actions are required to 
protect or improve individual waters of the 
state.  
 
In 2002, a total maximum daily load (TMDL) 
for DO was developed for Bayou Chene, 
suggesting that a 58 percent reduction in 
loads may be warranted to achieve 
restoration of the FWP designated use. A 
TMDL is used to determine the pollutant 
loading that a waterbody can assimilate 
without exceeding the water quality 
standard for that pollutant and to establish 
the load reduction that is necessary to meet 
the standard in a waterbody. 
 
Eighteen years later, the Louisiana 2016 
Draft IR continues to list Bayou Chene as 
impaired, for not meeting its designated use 
for FWP due to low dissolved oxygen 
concentrations from agriculture.  The 
suspected cause of impairment is low DO 
concentrations stemming from agricultural 
practices (Table 1).   
 
In an effort to reduce NPS pollutants, in 
Bayou Chene, LDEQ developed a 
watershed implementation plan (WIP) 
describing BMPs that should be 
implemented for water quality improvement. 
The objective of this WIP is to establish 
guidelines necessary to achieve water 
quality restoration for DO, using a 
watershed-based planning approach.  
 
This document outlines the criterion that 
provides the assessment and management 
information for the geographically defined 
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watershed, including the analysis, actions, 
participants and resources related to the 
development and implementation of this 
WIP. This WIP will continually be revised as 
new data and information become available 
and used as a management record to 
document the progress made towards 
restoring the FWP designated use. Adaptive 
management strategies will be applied 
based on data analysis, if improvement is 
not shown. Data will be evaluated every 
quarter and the WIP updated annually, for 
the life of the project. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Subsegment 
Number 

Subsegment 
Description 

Type Size 

Designated 
Waterbody Uses 

Impaired 
Use for 

Suspected 
Cause 

Suspected 
Causes of 

Impairment 

Suspected Source of 
Impairment 

PCR SCR FWP 

LA050603_00 

Bayou Chene-
From 

headwaters to 
Lacassine 
Bayou; 

includes Bayou 
Grand Marais 

R 33 N F N FWP 
Oxygen, 

Dissolved 
Agriculture 

Table 1 2016 Draft Integrated Report for Bayou Chene, 050603  

PCR= Primary Contact Recreation 
SCR= Secondary Contact Recreation 
FWP= Fish and Wildlife Propagation 
N= Not Supporting Designated Use 
F= Fully Supporting Designated Use 
R= River 
Size= Miles 
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2.0  BAYOU CHENE DESCRIPTION 
ayou Chene (subsegment 050603) is 

located in the Mermentau River 

basin in southern Louisiana (Figure 

1). The watershed is approximately 134 mi2 

spatially with little relief. The bayou flows for 

33-miles from the headwaters to Lacassine 

Bayou and includes Bayou Grand Marais. 

The lower end of Bayou Chene is affected 

by backwater from the Gulf of Mexico and 

occasionally experiences backflow.  

 

The Bayou Chene watershed is comprised 

of three (3) 12-digit HUCs, 080802020201, 

080802020203, and 080802020205. 

Average monthly precipitation in Bayou 

Chene varies from 3.19 to 7.36 inches per 

month, with the majority of the precipitation 

occurring in the summer (weather.com). 

 
The watershed is sparsely populated. The 

primary land use in Bayou Chene is 

agriculture, accounting for approximately 87 

percent of the land use. The main 

agricultural uses in the watershed are 

fallow/idle cropland, rice, aquaculture, and 

soybeans. The remaining 13 percent of the 

land use/land cover is developed, 

shrubland, wetland, forest, and open water. 

Dominant land use data for the Bayou 

Chene subsegment is shown in Table 2. 

Any land use/land cover accounting for less 

than 1 percent has been omitted from the 

table. See Figure 2 for the land use map.  

 

 

B 

Land Use 
Percent 

Land Use 
Acres 

Fallow/Idle Cropland 31.1 26673.6 

Rice 29.8 25556.2 

Aquaculture 12.1 10338.5 

Soybeans 7.1 6075.6 

Developed/Low 
Intensity 

5.8 4945.6 

Grass/Pasture 4.9 4197.9 

Woody Wetlands 4.2 3614.4 

Other Hay/Non 
Alfalfa 

1.8 1548.8 

Developed/Open 
Space 

1.2 989.4 

Table 2 Domina nt Land Use/Land Cover in Bayou 
Chene 

 

Figure 1 Location of Bayou Chene  
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Figure 2  Land Use/Land Cover in Bayou Chene, subsegment 050603  
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3.0  LAND USE IN THE BAYOU CHENE 

SUBSEGMENT 
Overall, agriculture accounts for nearly 87 

percent of land use for the entire 

subsegment. Fallow/idle cropland and rice 

are the dominate land uses in the 

subsegment, accounting for approximately 

63 percent of the land use (Figure 2).  

3.1 SOURCE OF IMPAIRMENT 

3.1.1 AGRICULTURE 

Agriculture is the predominant land use in 

the Bayou Chene watershed and is one of 

the stateôs largest industries. Pollutants 

often associated with traditional rice 

agricultural production include sediment, 

pesticides, nutrients, and oxygen 

demanding organic matter. 

3.2 CAUSE  AND POTENTIAL SOURCES 

OF IMPAIRMENT 
The stateôs 2016 Draft IR identified DO as 

the suspected cause of impairment in 

Bayou Chene. The suspected sources of 

impairment in Bayou Chene are agriculture, 

natural sources, drought-related impacts, 

runoff from pasture, and residential areas. 

Runoff from agricultural land can carry 

excess nutrients, such as nitrogen and 

phosphorus into streams, lakes, and 

ground-water supplies. These excess 

nutrients have the potential to degrade 

water quality. 

3.2.1 CAUSES OF LOW DO 

Low DO primarily results from excessive 

nutrient deposition. As excessive nutrients, 

not assimilated by vegetation in the field(s) 

enter the waters of Bayou Chene there is an 

increase in aquatic plant growth, primarily 

phytoplankton. As the vegetation dies and 

decomposes, the microbial population 

increases its oxygen consumption. The 

microbial community works in the water 

column all day and night, but 

photosynthesis only occurs during daylight; 

therefore oxygen is depleted faster than it 

can be replaced, resulting in low DO (Figure 

3).  

 

 

 

In general, the amount of DO in the water 

can be affected by the types of biota in the 

water, temperature, movement and flow of 

the waterbody and the amount of organic 

material in the water.  Louisianaôs DO 

standard is 5.0 mg/L (year round) for Bayou 

Chene. 

 

  

http://www.globalspec.com 

 

 

Figure 3  Underwater Dissolved Oxygen Cycle  

http://www.globalspec.com/ImageRepository/LearnMore/201310/dissolved_oxygen_cycle33b97f68d64d45018720d4179b349e97.png


 

      10  

65

70

75

80

85

90

Exceedance Rate (%)

P
e

rc
e

n
t 

 

Exceedance Rates  

1998 2003 2007 2010/2011

4.0  MONITORING BAYOU CHENE 
he local linkages between land use 
and water quality have cumulative 
effects within a watershed and their 

local receiving basins. The effects of these 
linkages vary as the cultural and ecological 
landscapes vary with population, land use 
changes and climatic events (Rabalais and 
Turner, 2003).  
 
Statewide DO values represent the 
minimum criterion designed to protect 
indigenous wildlife and aquatic life species 
associated with the aquatic environment. 
For Bayou Chene the stateôs DO standard is 
5.0 mg/L (year round). 
 
Louisianaôs ambient water quality 
monitoring and assessment program follows 
a four-year rotating subsegment approach 
through which approximately one fourth of 
the stateôs subsegments are monitored 
during each one-year period of the rotation.  
LDEQ has one (1) ambient water quality 
network site (WQN), located at the Highway 
99 Bridge station in Bayou Chene where 
water quality data has been collected since 
1998. LDEQ sampled the Bayou Chene 
subsegment in 1998, 2003, 2007, and 
2010/2011. Analyzing historical water 
quality data is one of the first steps to 
understanding water quality in a watershed. 
Bayou Chene generally has low 
concentrations of DO, documented as far 
back as 1998. To put Bayou Cheneôs 
impairments in historical perspective, see 
Figure 4 for Bayou Cheneôs exceedance 
rates for 1998, 2003, 2007, and 2010/2011.  
 
Water quality monitoring data collected by 
LDEQ in 1998 indicated the concentration of 
DO was less than the water quality standard 
of 5.0 mg/L (year round), which the FWP  
designated use is based on. Consequently, 
the samples collected did not adhere to the 
established exceedance rate, in which no 
more than 10 percent of the samples 
collected on a monthly or near monthly 
basis may exceed this criterion per 
sampling year, thus resulting in Bayou 

Chene being listed as impaired. Data 
collected from additional sampling years, 
indicated DO concentrations fluctuated from 
1998 to 2011. 
 
Exceedance rates are used to determine if a 
watershed is impaired. For Bayou Chene, 
the watershed has historically been listed as 
impaired due to the sampling year 
exceeding the stateôs criterion of 5.0 mg/L 
more than 10 percent of a given sampling 
year for DO. This means that more than 10 
percent of all samples collected during a 
sampling year were less than the stateôs 
criterion of 5 mg/L. 
 
BMP implementation began in 2005. Post 
BMP water quality monitoring has shown a 
continual decrease in exceedance rates 
(number of samples below standard for a 
sample year), with the exceedance rate 
being 86 percent in 1998, 83 percent in 
2003, 80 percent in 2007, and 75 percent in 
2010/2011 (Figure 4). 

 

Figure 4 Annual Exceedance Rates  at LDEQõs 

Bayou Cheneõs WQN Site 0658 . 

Due to LDEQôs cyclic ambient data 
collection, water quality data had not been 
collected on the bayou since 2011; 
therefore, LDEQ and ULL entered into a 
cooperative agreement, utilizing section 319 

T 
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funds to collect water quality data in two (2) 
HUCS in Bayou Chene to document water 
quality changes following BMP 
implementation completed through funding 
from incremental Section 319 funds 
provided to LDAF for BMP implementation 
in this watershed.  
 
LDEQ NPS FFY 2012 Section 319 funds 
provided support for in-stream water quality 
monitoring to document water quality 
changes from implementation of BMPs 
funded by LDAF incremental section 319 
funds. From June 2012 to June 14, 2015, 
the LDEQ NPS section partnered with the 
University of Louisiana Lafayette to conduct 
weekly monitoring (Figure 5) of surface 
water quality at ten (10) sites in Bayou 
Chene under the ñMRBI Watershed Water 
Quality Monitoring in Bayou Chene and 
Lacassine Bayou Projectò. The goal was to 
document water quality changes following 
BMP implementation completed through 
funding from the USDA Natural Resources 
Conservation Service (NRCS) to reduce 
nutrient loading into the Bayou Chene and 
Lacassine Bayou watersheds.  The specific 
objective of this project was to collect data 
on field parameters and water chemistry 
and to collect biological data twice a year 
(during summer and fall of 2012 and 2013) 
and to analyze it for species diversity and 
abundance. Biological sampling collection 
included fish and macroinvertebrates. The 
LDEQ surveys team collected the flow data 
for select monitoring locations in Bayou 
Chene.  Bayou Chene is impacted due to 
organic enrichment/low dissolved oxygen 
and high suspended solids; therefore, 
parameters monitored included 
temperature, DO, specific conductance, 
turbidity, pH, nitrate-nitrite, total phosphates, 
biological oxygen demand, total solids, total 
suspended solids, and total dissolved 
solids.   
 
 
 
 

 

Analysis of monthly median values for sites 
1 thru 4 showed peak values for turbidity 
(611.1 NTU) and TSS (151 mg) in March 
and peak values for TDS (612 mg), TSS 
(773 mg), TP (0.63 mg), TKN (2.94 mg), 
and BOD5 (5.79 mg) in April. These results 
indicate that the impairment of surface 
water quality in this watershed is correlated 
with agricultural activities that begin in 
March.  

 

During the Bayou Chene MRBI sampling 
period, implementation was concentrated in 
one (1) of the three (3) 12-digit HUCs, 
080802020205. There were two (2) 
practices implemented in 2012, nineteen in 
2014, and twenty-one in 2015. It is unknown 
if the BMPs were implemented on one 
continuous area (larger area of the 
watershed), or if multiple BMPs were 
implemented on numerous farms (smaller 
areas of the watershed). Various BMPs 
implemented in the watershed included 
residue management, grade stabilization 
structures, irrigation water conveyance, 
irrigation water management, irrigation land 
leveling, nutrient management, integrated 
pest management, and shallow water area 
management.  
 
The Bayou Chene MRBI project ended June 
14, 2015, and it was determined that due to 
the BMPs implemented through NRCS-

Figure 5 Water Quality  Monitoring in Bayou 
Chene  
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USDA, there have been small 
improvements in turbidity, TSS, TDS, TS, 
NO3-N, NO2-N, FL, SO4, SRP, and TP; 
however, Bayou Chene did not maintain the 
stateôs DO standard of 5 mg/L year round 
from 2012-2015. Bayou Chene remains 
listed as not supporting its designated use 
of fish and wildlife propagation, with the 
suspected cause of impairment being 
dissolved oxygen due to agriculture, 
according to LDEQôs 2016 IR. The 
exceedance rates for DO for site 1C/WQN 
0658 for 2012, 2013, 2014, and 2015, 
respectively are 96 percent, 74 percent, 84 
percent, and 50 percent, can be found in 
Figure 6. 
 

 

Figure 6 Bayou Chene, Project Site 1C/WQN 0658 

Exceedance Rates for 2012, 2013, 2014, and 

2015  

 
LDEQ ambient water quality monitoring 
resumed in October 2014 and continued 
through September 2015. During that 
sampling period, twelve samples were 
taken, and of those, nine (9) did not meet 
the D.O. standard of 5.0 mg/L, which is 
equivalent to an exceedance rate of 75 
percent. Exceedance rates for the ambient 
water quality monitoring and the Bayou 
Chene project monitoring may differ by year 
due to water quality sampling being 

conducted once a month for ambient 
sampling and once a week for project 
sampling. 
 
Once the MRBI project came to a close, 
ULL personnel agreed to continue 
partnering with LDEQ-NPS to continue to 
collect weekly water quality data and to 
conduct analysis in Bayou Chene in an 
effort to pinpoint additional critical areas 
where BMPS could be implemented in 
Bayou Chene. Water quality analysis results 
made it evident that additional BMP 
implementation was needed. In consulting 
with LDAF, it was decided that in addition to 
the BMPs currently being implemented in 
HUC 080802020205, BMPs would also 
need to be implemented in 080802020203 
and 080802020201, under the FFYs 2015 
and 2016 grants, in hopes of furthering 
efforts for improving water quality in the 
bayou.  
 
LDEQ staff was able to strategically begin 
the new project on June 15, 2015, so that 
there was no break in water quality 
sampling. The project is titled ñWater Quality 
Sampling in Bayou Cheneò, and is currently 
being supported by 319 nonpoint source 
funds. Water quality data is currently being 
collected in two (2) of the three (3) twelve 
digit HUCs in Bayou Chene (080808020205 
and 080808020203) where LDAF will be 
implementing BMPs. Water quality data 
collection will continue through September 
2017. In the future, LDEQ will begin to 
collect data in the upper HUC 
(08080802020201), once BMP 
implementation commences. Flow data 
continues to be collected at LDEQôs WQN 
site 0658, with the help of LDEQ surveys 
group. The purpose of the water quality 
monitoring is to evaluate the changes in 
water quality, before, during, and after 
watershed implementation to reduce 
nutrient loading into the Bayou Chene 
subsegment. LDEQ is currently in the 
development of the 2018 Nutrient 
Management Plan (NMP). Data gathered 
during the Bayou Chene Project will be 
utilized in the development process. Results 
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from the NRCS-USDA BMP implementation 
and LDEQ/LDAF monitoring projects shared 
with all stakeholders implementing the WIP 
in Bayou Chene. The goals of this project 
include: 

¶ To continue to document water 
quality changes following BMP 
implementation originally started 
through funding from the USDA 
NRCS under the MRBI and 
incremental Section 319 funds 
provided to LDAF for BMP 
implementation in this watershed to 
reduce nutrient loads in the Bayou 
Chene watershed in south 
Louisiana.   

¶ If monitoring data supports that 
BMPs have been effective in 
reducing the targeted parameters, 
Bayou Chene may be delisted for 
DO. 

¶ A success story may be prepared, 
based on water quality 
improvements and/or delisting of 
the waterbody for DO.  

¶ The data collected during this 
project will be used to determine if 
BMPs have been effective in 
reducing targeted parameters for 
Bayou Chene.  Results will be 
incorporated in Louisianaôs Nutrient 
Reduction Strategy and with USDA 
and stakeholders implementing the 
WIP in Bayou Chene in Mermentau 
Basin. 

¶ This data will be used to determine 
critical areas of high levels of 
NO2/NO3, TKN, TP, TS, TSS, TDS, 
BOD5, Turbidity, Sulfate, Chloride, 
Phosphate, Fluoride, and low DO 
concentrations. 

¶ This data will be used for water 
quality assessment. 

¶ LDAFôs long-term success will be 
measured by improved water 
quality that meets states standards 
in the watersheds and 
corresponding river basins. The 
short-term success will be 
measured by continuous application 

of existing and future BMPs and 
related conservation practices that 
reduce the amount of, organic 
material, sediments and other 
agricultural contaminants entering 
the water bodies on an annual 
basis. 

Criteria for the designated uses will be used 

to determine whether NPS loads are being 

reduced and progress is being made 

towards meeting water quality standards for 

Bayou Chene. This will be determined by 

the WQN site. 

 

Future recommendations for implementation 

in the Bayou Chene watershed include:  

1) Continue implementation of BMPs 
and monitoring of surface water 
quality in Bayou Chene, focusing on 
high priority areas selected;  

2) Integrate efforts currently being 
implemented by project partners; 

3) Increase implementation within the 
critical areas in the watershed; 

4) Help producers voluntarily 
implement conservation practices 
that avoid, control, and trap nutrient 
runoff; 

5) Improve aquatic, riparian, and 
wildlife habitat; 

6) Maintain agricultural productivity and 
the local economy by providing 
financial incentives; and 

7) Develop a more aggressive outreach 
component for Bayou Chene, 
reaching all stakeholders in the 
watershed. 

 
 
 
 
. 
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Figure 7 Bayou Chene Sampling Sites Map  






























































