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1.0 INTRODUCTION 
 
This project, entitled Water Quality Sampling and Home Sewage Systems Inspections in Natalbany 
River Watershed, continued the Lake Pontchartrain Basin Foundation’s (LPBF) and the Louisiana 
Department of Environmental Quality’s Nonpoint Source Program (LDEQ) work to target the 
Natalbany River (subsegment 040503) watershed assisting homeowners with their wastewater 
plants and sampling in six (6) strategic sites for physiochemical parameters by meter (water 
temperature, dissolved oxygen (DO), specific conductance, turbidity, and pH) and bacteriological 
indicator by lab analysis (fecal coliform and E.coli).  
 

2.0 BACKGROUND INFORMATION 
 
LPBF began sub-basin pollution source tracking in Tangipahoa Parish in 2005 under a Targeted 
Watershed Grants from the United States Environmental Protection Agency (USEPA).   Through 
that grant, LPBF was able to assess water quality and begin pollution source tracking in the 
Tangipahoa and Natalbany River watersheds.  The results indicated that the highly urbanized areas 
along the Natalbany River and its tributaries Yellow Water River and Ponchatoula Creek/River 
were highly polluted (Figure 1).   
 
The Natalbany River (040503) was listed on Louisiana’s 2012 Integrated Report (IR) for Mercury, 
Dissolved Oxygen, and Fecal Coliform impairments.  The suspected source for the latter two was 
on-site wastewater treatment systems according to the IR.  Because of the fecal coliform 
impairment, the USEPA completed Total Daily Maximum Loads (TMDLs) in 2012.  According 
to the TMDL’s, it was recommended that fecal coliform be reduced by the following percentages 
for the Natalbany River (Figure 2).   
 
Figure 2.  Summary of fecal coliform TMDL loads and reductions for Natalbany River 

 Summer Winter 
Flow (cfs) 306.45 447.17 
Average Concentration (cfu/100 ml) 1325 2945 
Average Load before Reduction (cfu/d) 9.94E+12 3.22E+13
Average Load after Reduction (cfu/d) 4.97E+12 4.03E+12
PERCENT REDUCTION 50% 87.5% 

 
Natalbany Watershed Implementation Plan and Progress: 
LPBF worked with LDEQ in 2011-2012 in developing a Watershed Implementation Plan (WIP) 
for the Natalbany Watershed.  The stakeholders of the Natalbany WIP prioritized the water quality 
issues in the watershed and the top five (5) were related to wastewater. 
 

Stakeholder Prioritized List of Sources/Issues in Natalbany Watershed: 
1. TMDLs 
2. Challenges to Wastewater Regionalization 
3. Commercial Systems/Permitting Issues 
4. Individual Home Sewer Treatment Systems  
5. Wastewater System Maintenance/Education/Ordinances 
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Figure 1.  Natalbany River Watershed
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Following the completion of the WIP, LPBF began to implement the “targeted then widening” 
approach brought forth in the WIP.  In 2011, LPBF was awarded a four (4)-year contract with 
LDEQ to sample and analyze water quality data in the Tangipahoa and Tickfaw watersheds and 
track and correct pollution sources in the Natalbany Watershed.  This successful program 
documented water quality conditions on the streams, demonstrating water quality improvement.  
Moreover, by 2014 Secondary Contact Recreation (SCR) uses had been restored to both Yellow 
Water River and Ponchatoula Creek, a major achievement in this watershed.   
 
In addition, the 2011 project assessed land use to perform pollution source tracking (determining 
hotspots) in the watersheds.  In early 2013, LPBF approached the Tangipahoa Parish President 
offering assistance to the Parish’s individual home sewage system inspection program.  The Parish 
authorized LPBF’s pollution source tracker to access private property to inspect individual home 
sewage treatment systems in the Yellow Water watershed in mid-January 2013.  LPBF shifted 
inspections to the Natalbany watershed in 2014.   
 
Between January 2013 and November 2014, 694 individual home sewage treatment systems in the 
Yellow Water River and Natalbany watersheds (254 in Natalbany and 440 in Yellow Water) were 
inspected.  Of these systems, 509 (or 73%) were aerated treatment units (ATUs).  Of the ATUs, 
211 (41%) were not functioning (slightly lower than the USEPA national estimate of 50%) and 
failed the initial inspection.  Failed systems are re-inspected 30 days after the initial inspection to 
ensure repairs have been completed.  Almost all ATUs were 500 gallons per day (gpd).  As of 
November 2014, 180 ATUs had been repaired reducing the fecal coliform load in these watersheds 
by a maximum of 90,000 gpd (assuming all systems were 500 gpd).   

 

3.0    PROJECT GOAL 
  

Goal:  
The goal of the project was to decrease fecal coliform loads in the Natalbany River and remove it 
from the Louisiana IR for Primary Contact Recreation (PCR) by continuing to conduct individual 
home sewage treatment system inspections and perform water quality sampling to determine the 
effectiveness of the inspections. 
 

4.0    PROJECT ACTIVITIES AND DELIVERABLES 

The project elements and associated tasks are identified below (from the contract scope of 
services).  Note- “The Contractor” refers to LPBF. 
 
Project Element 1: Quality Assurance Project Plan (QAPP) 
 
Task 1.1: QAPP Development 
Develop and submit a QAPP specific to this project for approval prior to initiating water quality 
sampling.  The Contractor will forward a draft QAPP to LDEQ for review and revisions in 
Microsoft Word format.   
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Task 1.2: QAPP Reviews and Revisions 
The Contractor shall be responsible for initiating the annual review of the QAPP 90 days prior to 
the annual anniversary of the original approval date.  (More frequent reviews and revisions should 
be conducted as necessary throughout the year).  Additionally, the Contractor will submit to LDEQ 
signature pages with current dates at least 60 days prior to the annual anniversary date of the 
original approval date regardless of whether or not changes are needed to the QAPP and regardless 
of whether or not the QAPP is approved for the life of the project.  If revisions are needed at the 
annual review, a draft indicating revisions must be submitted to LDEQ at least 60 days prior to the 
annual anniversary date of the original QAPP approval date along with new signature pages with 
current dates.  If no substantive technical or programmatic changes have occurred in the project, a 
letter must be submitted stating that no changes are needed along with new signature pages with 
current dates. 
 
Project Element 2 – Water Quality Sampling 
 
Task 2.1: Conduct Water Quality Sampling Along Selected Watershed 
The Contractor will conduct water quality sampling in the Natalbany River Watershed in 
accordance with the USEPA approved QAPP.  The water sampling methodology, equipment 
calibration and upkeep, and data quality assurance will be performed according to Standard 
Methods for the Examination of Water and Wastewater, 20th Edition (1998) and addressed in the 
USEPA QAPP.  
 
Project Element 3 – Individual Home Sewage System Inspections 
 
Task 3.1: Inspections 
The Contractor will inspect individual home sewage systems in the Natalbany River Watershed to 
document progress of the program.   
 
Project Element 4 – Project Management 
 
Task 4.1: Project Management 
The Contractor will be responsible for tracking and reporting activities. The clerical workers at the 
Tangipahoa Department of Health and Hospitals (TDHH) will support inspection activities by making 
and printing out inspection schedules, typing correspondence to residents and businesses, copying 
inspection letters, filing, answering phones, and sending invoices. The clerical worker will assist the 
inspectors in assuring that every individual on-site sewer system is inspected within each subsection 
and that each failing system is brought into compliance with the Parish ordinance.   
 
Project Element 5 –  Reporting 
The Contractor will communicate with LDEQ on all aspects of the project during the course of the 
contract term.  Reports, invoices, and deliverables are to be submitted according to the contract 
and schedule. 
 
Task 5.1: Quarterly Monitoring Reports 
Quarterly monitoring reports, submitted to LDEQ, will include narrative documentation of all 
project activities, field observations and results.  Comprehensive analysis and interpretation of 
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project results are to be included in the monitoring reports as available.  Accompanying 
deliverables, as required by individual tasks upon their completion, and invoices shall accompany 
monitoring reports. 
 
Task 5.2:  Annual Reports 
An annual report will be submitted to LDEQ documenting all project activities during the 
corresponding federal fiscal year (Oct.1 – Sept. 30). These reports will show the results achieved 
and preliminary analysis of data and water quality trends. Previously submitted deliverables may 
be referenced rather than included in the annual report. In addition, the Contractor is required to 
present the progression of their project to the LDEQ and the USEPA Region 6 (R6) in Baton Rouge 
during the Section 319 annual project review session usually scheduled in November or December. 
 
Task 5.3: Final Reports  
Develop and submit a draft final report that provides a synthesis of baseline water quality data, 
baseline watershed level BMP implementation, a compilation and analysis of water quality 
(chemical, flow, and biological) data collected throughout the project period. The final report will 
consist of a detailed account of all the activities, a summary table listing all services performed on 
behalf of this project, and results of the project consisting of any related documents, illustrations, 
photos, and visual presentation material.  
 
Revise the final report if necessary, to address LDEQ and USEPA comments. LDEQ and USEPA 
will not require changes be made to the scientific results or scientific interpretation. Upon 
incorporation of revisions to the final report and final approval has been given by the USEPA, 
three (3) copies of the final report and all deliverables shall be submitted to LDEQ. All raw data 
shall be included in the report. 
 
Deliverables:  Three (3) copies of final report and all deliverables. 
 
The Contractor agrees to report final results upon completion of the wastewater assistance and 
water monitoring. A final report which includes tabulated data, an analysis of the data collected, 
and discussion of results and findings with respect to sources of wastewater will be prepared and 
submitted to LDEQ. Data will also be provided in electronic file format. A final report addressing 
all comments, concerns, and revisions must be approved by LDEQ and the USEPA before this 
task can be considered complete and final payment of federal funds can be paid to the Contractor. 
 

5.0   METHODOLOGY 
 
Water Quality Methodology:  
LPBF performed in situ monthly water quality monitoring of six (6) sites within the Natalbany 
River (Figure 3) for physiochemical parameters (water temperature (ºC), dissolved oxygen 
(mg/L), specific conductance (µS), pH, and turbidity (NTU)).  A grab sample for the 
bacteriological indicator fecal coliform was also collected at each site.  All analyses were 
conducted at the LELAP-accredited Southeastern University Microbiology Laboratory.  
Analytical methodology and equipment are included on Table 1 below. 
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Table 1.  Analytical Methods and Equipment Used in Project 
    Parameter          Method        Equipment 
 
Dissolved Oxygen Standard Methods for Examination      YSI85 S-C-DO-T Meter 
   of Water and Wastewater, 20th Ed.     0-20mg/L range,  
   method 4500-OG    ± 0.3mg/L accuracy 
 
Temperature  Standard Methods for Examination      YSI85 S-C-DO-T Meter 
   of Water and Wastewater, 20th Ed.     -5 to +65°C range,  
   method 2550B    0.1°C accuracy 
 
Specific   Standard Methods for Examination      YSI85 S-C-DO-T Meter 
Conductance  of Water and Wastewater, 20th Ed.      0 to 4999 µS/cm range, 
   method 2510B    ± 0.5% accuracy 
        
Turbidity   Standard Methods for Examination      Hach Portable Turbidimeter  
   of Water and Wastewater, 20th Ed.      0 to 1000 NTU range, 
   method  2130 B    0.01 NTU accuracy 
 
pH   Standard Methods for Examination      YSI 60 pH Meter   
   of Water and Wastewater, 20th Ed.      0 to 14.00 range, 
   method 4500-H+B    0.1pH accuracy                  

   

Fecal coliform Standard Methods for Examination 
of Water and Wastewater, 20th ed. 
SM 9221-E (A1) 

Detection limit: MPN 2/100ml 
Precision: follows MPN chart in Standard 
Methods 

 
 
Statistics Methodology: 
Non-parametric statistical analyses were utilized in the analysis of all water quality data since the 
assumption of normal distribution could not be made.  Distribution was analyzed to ascertain the 
range of data values for parameters and to examine percentages of samples meeting state water 
quality regulations (for applicable parameters).  Parameters were also analyzed between sites 
utilizing quartile graphing and the Kruskal-Wallis statistical analysis (similar to ANOVA).  For 
sites and parameters where correlation was calculated, Spearman’s Rho was utilized. 
 
Quality Assurance (QA) Methodology: 
On each sampling date, three readings for each physiochemical parameter were taken at each 
site.  The triplicate data was subjected to precision analysis.  Precision was expressed as the 
relative percent difference (RPD).   
 
 RPD = (X1-X2) / X(100) 

Where X1 and X2 are maximum and minimum sample values from daily triplicate samples 
 
Also, all equipment was maintained according to the operator manuals with all calibrations and 
maintenance documented.  All calibrations were performed according to the operator manual 
using standard solutions purchased from the instrument manufacturers (standardized against 
NIST-certified references).  All calibrations were performed in accordance with the procedures 
specified in the analytical methodology commanding their use. 
 
The lab utilized in this study, Southeastern Louisiana University’s Microbiology Laboratory 
(LELAP-accredited) performed its own quality assurance procedures in accordance with their 
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QA documentation.  The lab was inspected by LPBF to fulfill quality assurance.  QA data is 
included as Appendix A. 
 
Wastewater Source Detection Methodology: 
Home Wastewater Systems, Inspection and Education-  Beginning in the downstream (and most 
heavily populated/urbanized) portion of the watershed, homes that TDHH had listed as having an 
individual home wastewater system were systematically visited and the wastewater system 
inspected.  During the inspection process, information collected included:  size and type of 
system, condition of the system (functioning properly or not), street address, and GPS 
coordinates of the system.  When a plant was reported as non-functioning, the inspector noted 
which components failed and what needed to be repaired.   A copy of the inspection form was 
left with the homeowner who was given 30 days to complete the repairs, at which time a re-
inspection of the system was conducted and reported.  If repairs were not completed by the third 
inspection, the information was handed over to the District Attorney’s office and could result in 
fines.  The results were mapped using Arc GIS to assess locations of plants, whether plants 
passed initial inspection, and when plants passed inspection.  
 
Database Upkeep Methodology: 
The main databases and associated triplicate QA databases (for RPD calculation) were recorded 
in Microsoft Excel and kept up throughout the project.  Data was entered by one person and 
checked for transcription errors by a second person.  Data was transferred into the JMP 
Statistical program for statistical analysis and graphing and into Arc GIS for mapping.  Finally, 
data was shared with DEQ for inclusion in the Electronic Data Delivery system. 
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Figure 3.  Water Quality Sampling Sites 
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6.0     WORK COMPLETED ON PROJECT BY QUARTER 
 
July – September 2015 
 
PROJECT ELEMENT I: QAPP 
 

Task 1.1  QAPP Development:   The LPBF QMP (entitled Quality Management Plan: 
Quality Assurance Policies, Procedures, and Management Systems) was approved by EPA on 
9/11/15.  The updated QMP has a Q-Track # 15-457.  The QAPP for this project is entitled Sub-
basin Water Quality Analysis: Natalbany River Watershed Subsegment 040503, Quality 
Assurance Project Plan.  The QAPP was submitted to DEQ (who then submitted it to EPA) for 
approval and EPA responded with some comments that LDEQ and LPBF are addressing. 

 
PROJECT ELEMENT 2: WATER QUALITY SAMPLING 
 

Task 2.1  Conduct Water Quality Sampling Along Selected Watershed:  Water quality 
monitoring has not yet been performed as the QAPP is still under review. 
 
PROJECT ELEMENT 3:  INDIVIDUAL HOMES SEWAGE SYSTEM INSPECTIONS 
  
 Task 3.1  Inspections:   From July – September 2015, LPBF conducted the intensive 
home wastewater systems inspections and education, in cooperation with TDHH.  Aerated 
Treatment Units (ATUs) that failed inspection were or will have to be re-inspected 30 days after 
the initial inspection to ensure that the issue was repaired.  Septic systems were not inspected but 
their locations were mapped. 
 A total of 308 home inspections were completed by Ronny Carter and Shalaine Bailey.  

Of those, 266 were initial inspections and 42 were re-inspections 
o July- 86 Initial, 6 Reinspect 
o August- 98 Initial, 10 Reinspect 
o September- 82 Initial, 26 Reinspect 

 Ronny Carter is working in the southern portion of the watershed- north of Hwy 22 near 
Pumpkin Center and Lawrence Rd. Some were initial inspections and some were re-
inspections.   

 Shalaine Bailey is working in the northern portion of the watershed- areas include West 
of Highway 51 on Highway 1048, Highways 1045 and 1046 North of Highway 16, and 
North of Highway 190.  

 During inspections, Ronny and Shalaine distributed an LPBF home wastewater education 
brochure to each home visited and provided verbal education to all homeowners that 
were home during the inspection.  If the homeowners were not home, Ronny and 
Shalaine left their contact information for questions and education. 

 LPBF was able to obtain documentation from some homeowners on the costs to repair 
their plants, it is included as match and as an attachment. 
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II.  TASKS AND/OR MILESTONES NOT ACCOMPLISHED WITH EXPLANATION 
OR ASSESSMENT: 
         

A. Nature of problems encountered:  
1) Not able to monitor water due to continued review of QAPP (which includes 

lack of match from lab). 
2) Not able to enter home system data into database.  It is early in the project and 

we have not yet engaged an intern to perform this task.  (This task is being 
performed by LPBF as a match). 

 
B. Remedial action taken or planned:  

1) Continuing to work with LDEQ and EPA to address questions and have 
QAPP approved. 

2) Engage interns for the spring and summer semesters to update home system 
database and include their time as match. 

 
C. Whether minimum criteria for measure can still be met:  

1)  Yes, once QAPP is approved, LPBF can monitor sites 12 times on an 
abbreviated schedule. 

2) Yes, an intern will have time to update the home system database in the spring 
and summer of 2016. 

 
D. Likely impact upon achievement:  

1) Will not have water quality data or associated match for July – September 
2015 time period.  By the end of the project, we will have the cumulative data 
and match. 

2) By the end of the project, we will have the cumulative data and match needed 
from the database will likely be able to map it using GIS. 

 
October – December 2015 
 
PROJECT ELEMENT I: QAPP 
 

Task 1.1  QAPP Development:   The QAPP for this project is entitled Sub-basin Water 
Quality Analysis: Natalbany River Watershed Subsegment 040503, Quality Assurance Project 
Plan.  The QAPP was approved by EPA on 11/18/16 and given Q-Track # 15-400.  
 
PROJECT ELEMENT 2: WATER QUALITY SAMPLING 
 

Task 2.1  Conduct Water Quality Sampling Along Selected Watershed:  Water quality 
monitoring began in December following the approval of the QAPP.  One round of samples weas 
collected and analyzed in December. 
 
PROJECT ELEMENT 3:  INDIVIDUAL HOMES SEWAGE SYSTEM INSPECTIONS 
  
 Task 3.1  Inspections:  From October - December 2015, LPBF continued the intensive 
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home wastewater systems inspections and education, in cooperation with TDHH.   
 A total of 273 home inspections were completed by Ronny Carter and Shalaine Bailey.  

Of those, 227 were initial inspections and 46 were re-inspections 
o October- 74 Initial, 23 Reinspect 
o November- 75 Initial, 12 Reinspect 
o December- 78 Initial, 11 Reinspect 

 Ronny Carter is working the southern portion of the watershed north of Hwy 22. Roads 
include Tuttle, Terri, Jerusalem Church, and Pumpkin Center Rd.  Some were initial 
inspections and some were re-inspections.   

 Shalaine Bailey is working on areas in the central and northern portions of the watershed 
– Hwy 1045, Hwy 1046, Hwy 1048, North of 190 and West of I-55.  Some were initial 
inspections and some were re-inspections. 

 During inspections, Ronny and Shalaine distributed an LPBF home wastewater education 
brochure to each home visited and provided verbal education to all homeowners that 
were home during the inspection.  If the homeowners were not home, Ronny and 
Shalaine left their contact information for questions and education. 

 LPBF was able to obtain documentation from some homeowners on the costs to repair 
their plants, it is included as match and as an attachment. 

   
II.  TASKS AND/OR MILESTONES NOT ACCOMPLISHED WITH EXPLANATION 
OR ASSESSMENT: 
         

E. Nature of problems encountered:  
1) Not able to monitor water due to review of QAPP (which includes lack of 
match from lab). 
3) Not able to enter home system data into database.  We have not yet engaged 

an intern to perform this task.  (This task is being performed by LPBF as a 
match). 

 
F. Remedial action taken or planned:  

3) QAPP was approved by EPA in November 2015 and monitoring began in 
December 2015.  LPBF and LDEQ are working to extend the time period of 
the contract to ensure that all water monitoring can take place on the monthly 
schedule. 

4) Engage interns for the spring and summer semesters to update home system 
database and include their time as match.  An intern has been engaged for the 
spring semester. 

 
G. Whether minimum criteria for measure can still be met:  

3)  Yes, now that the QAPP is approved, LPBF can monitor sites 12 times on an 
extended schedule. 

4) Yes, an intern will have time to update the home system database in the spring 
and summer of 2016. 
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H. Likely impact upon achievement:  
3) Will not have water quality data or associated match for July – November 

2015 time period.  By the end of the project, we will have the cumulative data 
and match. 

4) By the end of the project, we will have the cumulative data and match needed 
from the database will likely be able to map it using GIS. 

 
January – March 2016 
 
PROJECT ELEMENT 2: WATER QUALITY SAMPLING 
 

Task 2.1  Conduct Water Quality Sampling Along Selected Watershed:  In the period 
January – March 2016, water quality sampling on the Natalbany River was conducted on 
1/21/16, 2/19/16, and 3/29/16.  Data is included at the end of the report. 
 
 
PROJECT ELEMENT 3:  INDIVIDUAL HOMES SEWAGE SYSTEM INSPECTIONS 
  
 Task 3.1  Inspections:   From January – March 2016, LPBF continued the intensive home 
wastewater systems inspections and education, in cooperation with TDHH.   
 A total of 226 home inspections were completed by Ronny Carter and Shalaine Bailey.  

Of those, 162 were initial inspections and  64 were re-inspections 
o January- 35 Initial, 10 Reinspect  
o February- 27 Initial, 17 Reinspect 
o March- 32 Initial, 6 Reinspect 
o Shalaine- 68 Initial, 31 Reinspect 

 Ronny Carter is working the southern portion of the watershed north of Hwy 22 in the 
area around Pumpkin Center Rd.  Some were initial inspections and some were re-
inspections.   

 During inspections, Ronny and Shalaine distributed an LPBF home wastewater education 
brochure to each home visited and provided verbal education to all homeowners that 
were home during the inspection.  If the homeowners were not home, Ronny and 
Shalaine left their contact information for questions and education. 

 LPBF was able to obtain documentation from some homeowners on the costs to repair 
their plants, it is included as match and as an attachment. 

 
III. OTHER DISCUSSION OF SPECIAL NOTE 

- Preliminary 2016 Integrated Report shows Natalbany River and its tributary Ponchatoula 
Creek removed for PCR Bacteriological impairments.  This is a major achievement! 

- Due to the QAPP being approved in November and LPBF beginning sampling in 
December 2015, LPBF and LDEQ completed a contract amendment to extend the 
contract until January 31, 2017 to allow LPBF to complete one full year of water quality 
monitoring and analyze and report on the results. 

- Home wastewater inspector Shalaine Bailey was offered a full time position with 
Tangipahoa Department of Health and Hospitals on February 1, 2016.  Consequently, she 
was no longer available to work on this project officially.  In the amendment stated 
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above, LPBF and LDEQ agreed to not fund a second inspector but extend Ronny Carter’s 
time doing inspections, given the increased time of the project. 

 
April – June 2016 
 
PROJECT ELEMENT 2: WATER QUALITY SAMPLING 
 

Task 2.1  Conduct Water Quality Sampling Along Selected Watershed:  Water quality 
monitoring began in December following the approval of the QAPP.  In the period January – 
March 2016, water quality sampling on the Natalbany River was conducted on 4/27/16, 5/30/16, 
and 6/28/16.   
 
PROJECT ELEMENT 3:  INDIVIDUAL HOMES SEWAGE SYSTEM INSPECTIONS 
  
 Task 3.1  Inspections:   From April-May 2016, LPBF continued and completed the 
intensive home wastewater systems inspections and education, in cooperation with TDHH.   
 A total of 91 home inspections were completed by Ronny Carter.  Of those, 57 were 

initial inspections and  34 were re-inspections 
o April- 35 Initial, 10 Reinspect  
o May- 22 Initial, 24 Reinspect 

 Ronny Carter is working the southern portion of the watershed between I-12 and 22, 
bordering and near the Natalbany River.  Some were initial inspections and some were 
re-inspections.   

 During inspections, Ronny distributed an LPBF home wastewater education brochure to 
each home visited and provided verbal education to all homeowners that were home 
during the inspection.  If the homeowners were not home, Ronny left their contact 
information for questions and education. 

 LPBF was able to obtain documentation from some homeowners on the costs to repair 
their plant, it is included as match and as an attachment. 

 
III. OTHER DISCUSSION OF SPECIAL NOTE 

- As of the end of May 2016, LPBF has exhausted the funding allocated to the home 
wastewater system inspection portion of the study.  LPBF will continue the monthly 
water quality sampling and analysis portion of the study until one year of day is obtained- 
November 2016. 

 
July – September 2016 
 
PROJECT ELEMENT 2: WATER QUALITY SAMPLING 
 

Task 2.1  Conduct Water Quality Sampling Along Selected Watershed:  Water quality 
monitoring began in December following the approval of the QAPP.  In the period July – 
September 2016, water quality sampling on the Natalbany River was conducted on 7/29/16, 
8/31/16, and 9/21/16.   
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October – November 2016 
 
PROJECT ELEMENT 2: WATER QUALITY SAMPLING 
 

Task 2.1  Conduct Water Quality Sampling Along Selected Watershed:  Water quality 
monitoring began in December following the approval of the QAPP.  In the period July – 
September 2016, water quality sampling on the Natalbany River was conducted on 10/27/16 and 
11/16/16.   
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7.0    ANALYSIS AND FINDINGS 
 
Home Wastewater Systems 
 
Home system inspections were categorized into two groups: Aerated Treatment Units (ATUs) 
oxygenate the wastewater, allowing aerobic bacteria to break down the waste.  Septic systems 
utilize anaerobic bacteria to break down waste.  In total, LPBF inspected 565 home wastewater 
systems during the course of this project.  453 (80%) of the systems were ATUs, 110 (19%) were 
septic systems, and one system was an oxidation pond.  Most of the systems treated a maximum 
of 500 gallons per day (gpd) with a few that had greater capacity.  Inspections were performed 
only on the ATUs, and the inspections were conducted regardless of whether the homeowner 
was present.  If the homeowner was home, some systems could be repaired on site (denoted as 
ROS on maps).  Septic system inspection does not fall under TDHH, so LPBF was able to 
identify and locate, but not inspect, home septic systems.  The size of the home systems were 
inspected to be 500 gallons per day at 469 homes.  Other sizes were 2 homes @ 1500 gpd, 20 
homes @ 1000 gpd, 2 homes @ 750 gpd, and 1 home at 700 gpd. 
 
Of the 453 ATUs inspected, 138 (30%) were considered unsatisfactory, and failed initial 
inspection.  Of the 138 failed systems, 125 (91%) failed because the aerators were not plugged 
in, or were not functioning.  72 (52%) of the 138 failed systems indicated that the aerator was on, 
but the aerators were not pumping air to the tank.  Six (4%) of the 138 failed systems had no 
aerator.   
 
Although the septic systems could not be inspected, the size of system, condition of the system, 
and GPS coordinates were collected.  In general, septic systems were found to be in poorly 
functioning or non-functioning condition. 
 Figure 5. 
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Figures 4a-d (pages 22-25) show home system data.  
The first two (2) maps show the initial condition the 
home system was found (pass/fail).  The second two 
(2) maps show the status as of May 2016.  The vast 
majority of the “failed” sites were able to pass by the 
end of the project.   
 
LPBF provided assistance to improve 72 ATU 
systems of the 138 failed systems by May 2016, it is  
estimated that the project cleaned 38,500 gallons per 
day of water entering the Natalbany Watershed.  The 
improvements included seven (7) homeowners 
converting septic systems to ATUs at approximately 
4,500 gpd (six systems at 500 gpd, and 1 system at 
1,500 gpd). Additionally, LPBF provided eight (8) 
ROS for home systems for a discharge volume 
equivalent to 4,000 gpd.  LPBF estimates from these 
improvements that the project cleaned 42,500 
gallons per day of water entering the Natalbany 
watershed. After completion of the inspection 
program, TDHH continued to inspect plants and was 
able to make additional repairs to the remaining 
systems. 
 
In addition to the inspections of the home systems, LPBF and TDHH also distributed over 700 of 
an LPBF-produced brochure to homeowners (Figure 7).  This brochure helps homeowners 
identify the parts to their wastewater system, if their system might be malfunctioning, how often 
to pump it, and what materials should not go in it.  It also provides contact information for 
assistance.  
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Figure 4a 
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Figure 4b 
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Figure 4c 
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Figure 4d 
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Water Quality Monitoring 
 
Overall, the sites were monitored monthly for bacteriological indicators and physiochemical 
parameters.  A total of 72 samples were taken at the six sites December 2015 – November 2016.  
All raw data is shown in Appendix B.   
 
Distributions: 
Distribution analysis of results showed the data were not 
normally distributed; therefore, nonparametric statistics were 
utilized in the analysis of the water quality data. The Kruskal-
Wallis test was used to assess variability among sites (α = 
0.05) for multiple populations.  This analyses are typically 
used on surface water data.  
 
Quartiles were used to represent the data collected at each 
site. The quartiles show the median (line in box), 75% (upper 
end of box), 25% (lower end of box), minimum value (lower 
end of line) and maximum value (upper end of line) data 
points (Figure 6). 
 
Parameter data distributions show pattern of data that is not 
“normal”, i.e. bell-shaped curve, so nonparametric statistics 
were used.  Also, distributions show how much data meet 
standards, for those parameters that have them (Figure 7 a-d). 
 
 
Figure 7a. Dissolved Oxygen Distribution 

 
 
 

Figure 7b. PH Distribution 

 
 
 

Figure 6. 
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Figure 7c. Fecal Coliform Distribution 

 
 

Figure 7d. Turbidity Distribution 

 

 
All Sites Analysis: 
 
Temperature- All sites show the expected range of temperatures throughout the seasons.  Median 
temperatures between the streams were not statistically different (Kruskal-Wallis, α = 0.05) 
indicating that that Natalbany River did not have issues with abnormally high temperatures.  
Finally, all recorded temperatures were below the state standard of 32°C (Figure 8). 
 
Figure 8.  Temperature By Site 

 
 
Dissolved Oxygen- Most sites met the DEQ D.O. limit of 5 mg/L.  The southernmost, most 
downstream of the sites (Site NR@22) monitored showed the lowest D.O. levels (Figure 9); 
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however, D.O. levels were not statistically significantly different among sites. NR@22 is located 
in wetland environments and is slower moving.  Lower D.O. levels are likely normal for these 
environments.  A Use Attainability Analysis has been completed by LDEQ and approved EPA 
and the lower Natalbany Watershed (including NR@22) received lower dissolved oxygen limits 
(conducive to a wetland environment).  Under the new standards, the D.O. levels at NR@22 met 
the new standard. 
 
Figure 9.  Dissolved Oxygen By Site 

 
Specific Conductance-  Although specific conductance was rather consistent among all sites, the 
southernmost site shows the greatest range specific conductance (Figure 10).  This is due to 
interchange of brackish water with Lakes Pontchartrain and Maurepas.  However, specific 
conductance was not statistically significantly different among sites. 
 
Figure 10.  Specific Conductance By Site 
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pH-  All sites were within the state pH standards of a 6-9 range (Figure 11) and there was no 
statistical significant difference among sites. 
 
Figure 11.  pH By Site 

 
 
Turbidity- All of the sites tested saw spikes in turbidity over the state limit of 50 NTU (Figure 
12).  However, for all sites, at least 75% of the samples taken meet the standard, so overall the 
Natalbany River meets the turbidity standard.  The Natalbany has the densest population and 
greatest urban area in Tangipahoa Parish.  It is likely that some of the turbidity seen was from 
human activity.  Turbidity was not statistically significantly different among the sites. 
 
Figure 12.  Turbidity By Site 
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Fecal Coliform Bacteria-  Overall, the Natalbany River exhibited generally acceptable fecal 
coliform levels (Figure 13) and the sites were not statistically significantly different.  According 
to the 2016 Impaired Waterbodies List, the Natalbany River meets Primary Contact Recreation 
Standard.  When the raw data collected through this study was compared to the PCR standard 
criteria, 76.4% of data met the criteria, indicating that the stream overall meets the criteria.   
 
Figure 13.  Fecal Coliform By Site 

 
 
When Temperature and D.O. were compared by date the expected pattern on lower D. O. with 
higher Temperature emerged, further indicating a healthy stream (Figure 14). 
 
Figure 14. 
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When fecal coliform levels were compared to turbidity and specific conductance, the latter two 
showed a pattern where turbidity levels rose when specific conductance levels fell (Figure 15). 
 
Figure 15. 

 
 
 
Multivariate Analysis- Since there was no significant difference among any parameter at any 
site, all data from all sites was utilized in multivariate analysis.  Spearman’s ρ was utilized in 
non-parametric correlations (Figure 16).   

 Water temperature and dissolved oxygen showed a strong inverse relation.  This is 
expected in waterbodies. 

 Turbidity and specific conductance showed a strong inverse relation.  This is most likely 
due to rain events, which would increase the turbidity in the water through runoff yet 
decrease the specific conductance. 

 pH and fecal coliform showed a strong inverse relationship while pH and turbidity 
showed a moderate, yet significant, inverse relationship.  Finally, turbidity and fecal 
coliform showed a moderate, yet significant, relationship.  So, the higher the pH, the 
lower the fecal coliform and turbidity. 
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Figure 16.  Correlations- Scatterplot Matrix 

 
Nonparametric: Spearman's ρ 
 
Variable by Variable Spearman ρ Prob>|ρ|  
Dissolved Oxygen Water Temperature  -0.7817 <.0001*
Specific Conductance Water Temperature 0.0078 0.9482
Specific Conductance Dissolved Oxygen 0.0467 0.6969
pH Water Temperature 0.0180 0.8808
pH Dissolved Oxygen 0.2325 0.0494*
pH Specific Conductance 0.0715 0.5508
Turbidity Water Temperature  -0.1499 0.2088
Turbidity Dissolved Oxygen  -0.0111 0.9261
Turbidity Specific Conductance  -0.6796 <.0001*
Turbidity pH  -0.3158 0.0069*
Fecal Coliform Water Temperature 0.2204 0.0628
Fecal Coliform Dissolved Oxygen  -0.2595 0.0277*
Fecal Coliform Specific Conductance  -0.2544 0.0310*
Fecal Coliform pH  -0.5558 <.0001*
Fecal Coliform Turbidity 0.3553 0.0022*
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8.0 DISCUSSION 
 
Water Quality 
Overall, the Natalbany Rivers appears to be much improved.  The river overall had good fecal 
coliform, dissolved oxygen, and turbidity levels.  Sites were not statistically different from each 
other and no site was high for any particular parameter.  The southernmost site NR@22 showed 
the lowest D.O. levels. This site is located in wetland environments and has slower moving 
waters.  Lower D.O. levels are likely normal for this environment.  A Use Attainability Analysis 
was completed by LDEQ and adopted by EPA.  In it, sites such as this received lower dissolved 
oxygen limits (conducive to a wetland environment). 
http://www.deq.louisiana.gov/portal/DIVISIONS/WaterPermits/WaterQualityStandardsAssessm
ent/EasternLMRAPUAADocuments.aspx .   
 
Wastewater Source ID and Correction 
The reductions in fecal coliform counts came from the work to reduce and eliminate non-point 
sources entering the watersheds and educate citizens.  Throughout the course of the project, 565 
home systems were inspected through LPBF’s association with the Tangipahoa Department of 
Health and Hospitals.   
 
Inspections of home wastewater systems showed that most are in need of repair and many 
homeowners are in need of education about their system.  Of the 454 aerated treatment units 
inspected, almost one third (30%) had broken or non-functioning aerators.  Without a properly 
functioning aerator, the system could not treat the waste.  It is estimated that in repairing the 
systems, a maximum of 45,000 gpd of water has been cleaned.  This water is discharging either 
directly or indirectly into the targeted waterways. 
 
As an additional component of the inspection process, LPBF educated the homeowners about the 
functionality of their plant. The homeowners were also given an LPBF-produced brochure with 
information pertaining to the upkeep and maintenance of the system.  In about 50% of the homes 
visited, the homeowner was available for the inspection and could be educated on their system.  
If the homeowner was not available for the inspection, LPBF inspected the system and left the 
inspection form at the home.  The TDHH phone number was provided on the form if further 
education/assistance was needed. 
 
Meeting TMDLs 
The Natalbany River and its tributary Ponchatoula Creek/River both had Primary Contact 
Recreation fecal coliform impairment removed in 2016 (Figure 17).  By this measure, this 
project was a resounding success and set out the goal it intended to achieve! 
 
Figure 17. 

Segment Segment Description Impairment 
Removed 

LA040503_00 Natalbany River-Headwaters to 
Tickfaw River 

Fecal Coliform 
(PCR) 

LA040505_00 Ponchatoula Creek and Ponchatoula 
River 

Fecal Coliform 
(PCR) 
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APPENDIX A:  Calibration and Maintenance for Natalbany monitoring program 
 
The LPBF Monitor for this project calibrated the YSI Pro 2030 DO meter at the beginning of 
each sampling day. The LPBF Monitor also tested functionality of assigned meter, and replaced 
the YSI Pro 2030 DO tip as per manufacturer’s instructions before each monthly sampling event. 
Conductivity calibrations were done as part of LPBF’s bi-annual calibration schedule, or as 
needed based on meter performance. 
 
 Quality Assurance Results  

Distributions of each physiochemical parameter were graphed at each site, to check trends and 
transcription errors.  In addition, Relative Percent Difference (RPD) calculations were performed 
on each set of three daily values of each parameter for each site.  Excursions from the stated 
RPD were checked against field data forms.  Data met the completeness goal of 90%.  
 

 Temperature:  
TOTAL SAMPLES ANTICIPATED IN STUDY:  252 
 
Samples Taken:  252 
 
Samples with RPD > 5%:  0 
 
Data Completeness (474/503* 100) : 100.0% 

 

 Dissolved Oxygen:   
TOTAL SAMPLES ANTICIPATED IN STUDY:  252 

 

Samples Taken: 252 

 

Samples with RPD > 10%: 0 

 

Data Completeness (475/503 * 100) :  100.0% 

 
 Specific Conductance: (0.99 correlation specific conductance to salinity). 

TOTAL SAMPLES ANTICIPATED IN STUDY:  252 

 

Samples Taken: 252 

 

Samples with RPD > 5%: 0 

 

Data Completeness (483/503 * 100) :  100.0% 
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APPENDIX B:  Raw Water Quality Data 
 

Site Date 
Water 
Temp 

Diss 
Oxy 

Spec Cond PH Turbidity 
Fecal 

Coliform 
NR@1040 12/21/15 15.80 9.06 90.5 6.91 29.7 140 
NR@1046 12/21/15 16.20 9.42 74.3 7.14 28.3 80 
NR@190 12/21/15 15.70 9.21 71.5 6.87 28.3 500 
NR@22 12/21/15 15.80 8.50 168.2 6.98 36.9 170 
NR@40 12/21/15 16.50 8.55 79.9 6.88 21.4 80 
NR@WL 12/21/15 15.50 9.18 69.7 6.83 26.2 500 
NR@1040 01/21/16 17.30 8.93 77.7 7.48 22.6 130 
NR@1046 01/21/16 18.10 8.99 71.9 7.58 20.1 70 
NR@190 01/21/16 16.90 8.63 79.1 7.12 30.5 170 
NR@22 01/21/16 15.40 8.51 95.5 6.25 26.3 500 
NR@40 01/21/16 17.40 8.71 73.0 6.26 26.1 110 
NR@WL 01/21/16 17.80 8.55 70.2 7.15 20.9 220 
NR@1040 02/19/16 17.70 9.35 77.4 7.15 49.4 300 
NR@1046 02/19/16 19.30 9.53 59.9 7.29 44.1 80 
NR@190 02/19/16 18.40 9.41 47.0 7.23 55.3 220 
NR@22 02/19/16 17.40 9.17 74.9 7.25 47 280 
NR@40 02/19/16 17.50 9.34 57.8 7.13 49.2 110 
NR@WL 02/19/16 17.40 9.44 58.8 7.19 48.2 220 
NR@1040 03/29/16 19.40 8.08 39.9 7.13 75.2 1600 
NR@1046 03/29/16 19.80 7.98 40.3 7.14 76.1 900 
NR@190 03/29/16 19.30 7.82 32.7 6.70 75.1 1600 
NR@22 03/29/16 20.30 7.29 43.4 6.55 65.2 1600 
NR@40 03/29/16 20.70 7.80 38.5 6.79 69.2 1600 
NR@WL 03/29/16 19.60 7.97 39.9 6.73 76.8 3000 
NR@1040 04/27/16 23.70 6.35 99.4 6.90 19.4 170 
NR@1046 04/27/16 23.10 7.48 77.8 7.16 12.8 170 
NR@190 04/27/16 23.40 7.02 97.4 6.98 20.1 130 
NR@22 04/27/16 24.10 6.10 92.1 6.82 20.5 130 
NR@40 04/27/16 22.10 7.21 77.3 6.93 19.8 900 
NR@WL 04/27/16 23.20 7.32 77.6 7.18 17.3 280 
NR@1040 05/30/16 27.40 7.22 85.1 7.88 18.9 30 
NR@1046 05/30/16 27.60 7.76 78.9 8.12 14.7 300 
NR@190 05/30/16 25.40 7.01 92.1 7.69 16.9 80 
NR@22 05/30/16 29.50 5.14 103.5 7.13 14.9 30 
NR@40 05/30/16 26.90 7.67 77.6 7.57 16.6 130 
NR@WL 05/30/16 27.40 7.71 79.0 7.87 14.8 50 
NR@1040 06/28/16 29.90 6.86 88.5 6.69 25.2 3000 
NR@1046 06/28/16 29.70 7.46 80.7 6.95 10.9 500 
NR@190 06/28/16 29.70 6.83 103.2 6.67 17.3 900 



 32 

NR@22 06/28/16 30.40 5.05 92.3 6.56 26.3 5000 
NR@40 06/28/16 28.00 6.70 72.7 7.05 39.8 5000 
NR@WL 06/28/16 29.30 7.21 83.1 6.85 14.6 900 
NR@1040 07/29/16 26.60 6.60 36.5 5.41 60.3 2300 
NR@1046 07/29/16 27.00 6.76 41.1 6.42 54.2 900 
NR@190 07/29/16 26.40 6.67 33.5 6.07 57.4 500 
NR@22 07/29/16 26.80 5.96 36.4 5.40 67.1 900 
NR@40 07/29/16 26.30 6.92 51.8 6.91 56.3 240 
NR@WL 07/29/16 26.40 6.69 34.5 6.16 55.8 1600 
NR@1040 08/31/16 27.80 6.67 64.3 6.98 20.3 500 
NR@1046 08/31/16 28.30 7.11 64.7 7.27 17.8 300 
NR@190 08/31/16 27.70 6.09 92.3 6.77 22.3 900 
NR@22 08/31/16 28.60 5.51 83.9 6.81 19.2 500 
NR@40 08/31/16 28.80 6.83 60.5 7.07 18.4 300 
NR@WL 08/31/16 28.00 6.67 68.8 7.17 18.6 500 
NR@1040 09/21/16 27.10 6.66 67.3 7.44 32.3 300 
NR@1046 09/21/16 27.70 6.82 65.5 7.73 31.7 300 
NR@190 09/21/16 25.90 6.42 64.5 7.54 24 280 
NR@22 09/21/16 26.60 3.86 62.1 7.15 30.2 80 
NR@40 09/21/16 27.10 6.71 65.3 7.69 38.6 500 
NR@WL 09/21/16 27.10 6.74 67.2 7.61 29.6 130 
NR@1040 10/27/16 23.20 6.29 87.4 7.03 6.51 240 
NR@1046 10/27/16 21.40 8.99 80.1 7.52 7.44 50 
NR@190 10/27/16 20.40 8.05 107.2 7.34 7.22 900 
NR@22 10/27/16 23.40 8.08 103.8 6.91 7.02 130 
NR@40 10/27/16 21.60 8.62 80.3 7.48 9.16 80 
NR@WL 10/27/16 21.40 8.43 88.0 7.31 7.09 130 
NR@1040 11/16/16 18.90 9.09 92.7 6.96 11.2 500 
NR@1046 11/16/16 17.30 9.09 79.7 7.07 11.1 300 
NR@190 11/16/16 16.80 8.66 108.6 6.99 10.7 500 
NR@22 11/16/16 20.40 6.53 11.7 6.95 17.8 170 
NR@40 11/16/16 18.90 8.97 75.4 7.20 12.8 170 
NR@WL 11/16/16 16.70 8.97 87.4 7.02 10.3 500 
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