





Figures

1-1  St. Tammany Watershed Basin Map
2-1  Water Quality Volunteers on the Pearl River
2-2  Goals

Appendices

LPDES General Permit for Discharges from MS4s

Urbanized Area Stormwater Maps

Site Location & Storm Sewer System Maps

TMDL Action Plan

St. Tammany Parish Watershed Management Study & Watershed Alternatives
Analysis Tool (WAAT)

St. Tammany Parish Water Quality Impact Modeling Program (WQIMP)
Annual Evaluation Checklist & MS4 Goals

moOw s>

el

i




















































































Through this assessment, LDEQ identifies impaired waterbodies, as required by Section 303(d)
of the Clean Water Act (CWA). The CWA also requires that all states establish priority
rankings for waters on the 303(d) list and develop TMDLSs for these waters based on their
individual priority ranking (LDEQ TMDL Brochure 2013). The LDEQ Ambient Water Quality
Monitoring Sites (WQMS) for St. Tammany Parish subsegments are listed in Appendix B.

St. Tammany Parish waterbodies failing to meet designated uses due to water quality
impairments are placed on EPA’s Section 303(d) list per the Clean Water Act. There are
currently 37 TMDLs for impaired waterbody subsegments in St. Tammany Parish (Figure 4-2),
including:

e Mercury in fish tissue (Hg),
e Low dissolved oxygen (DO),
e Fecal coliform bacteria (FC),
e Total dissolved solids (TDS),
e Lowt/high pH, chlorides,

e Copper (Cu),

e High temperature, and

e Lead (Pb).

Per the 303(d) list, the number of subsegments impaired by low DO doubled in the period 2006-
2010, yet was significantly reduced in 2012-2014 due to implementation of water quality
improvement efforts by the Parish. The 2016 listings show an increase in low DO due to
drought conditions (Figure 4-3), but the number of DO impairments remained lower than the
period 2006-2010. TMDLs are used as a basis for establishing wastewater discharge limits and
water quality improvement goals for nonpoint source controls (usually through the MS4 Permit
and Education and Outreach programs).
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TABLE 4-2

TMDLs in St. Tammany Parish
Subsegment Watershed Impairment

40802 Tchefuncte River
40803
4

0901 Bayou Lacombe
40902
40907

903 Bayou Cane
40904
40905 Bayou Liberty BOD
40906 Bayou Paquet
40907 Bayou Vincent
40908 Bayou Bonfouca
20105 Pear] River Navigation Canal
90204
90207 Middle & West Middie River
40909 W-14 Diversion Canal
40910 Salt Bayou Fecal Coliform
90101 Pearl River
90207 Middle & West Middle River
40801 Tchefuncte River
40905 Bayou Liberty
40906 Bayou Paquet
20101 Pear! River
90107
20102 East Pearl River
90103 Mercury
20105 Pearl River Navigation Canal
90204
90106 Holmes Bayou
90201 West Pearl River
90205 Wilson Slough
90207 Middle & West Middle River
90105 Pearl River Navigation Canal .
90204 Nitrate
90207 Middle & West Middle River
40903 Bayou Cane TSS
90106 Holmes Bayou
90201 West Pearl River Turbidity
90202 Morgan River
Total 37
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4.6.2 Watershed Modeling

The use of modeling tools has evolved in the Parish as they become available and staff becomes
more proficient with utilizing them. The major tools utilized by the Parish
Engineering/Watershed staff are listed below.

T-QUAL. The assumptions that were initially being used to test BMPs are based on data from

the EPA Stormwater Institute were modeled using LDEQ’s T—QUAL20. T-QUAL is a steady-
state, unbranched, Excel-spreadsheet, step-model. Because it is user-friendly and requires
minimal data, the model is useful for BMP screening purposes. Data from the study was used
to verify that stormwater with similar land use in the Parish may be accurately modeled utilizing
literature values.

WAAT. A GPS/GIS Watershed Management Tool in the Tchefuncte River Watershed (WAAT,

CH,M-Hill 200721) was developed in 2007 for use in aiding the Parish in managing the
Tchefuncte/Bogue Falaya watersheds. The WAAT assists with predicting loads and
downstream water quality via BMP removal efficiencies in the Tchefuncte and Bogue Falaya
watersheds. This area has seen an extraordinary amount of development since the WAAT was
developed, making the WAAT a great planning tool to predict water quality impacts from
developments. Furthermore, the St. Tammany Watershed staff may utilize the WAAT in areas
of the Upper Tchefuncte River/Bogue Falaya River watersheds for which no TMDL model
exists.

LA-QUAL/Post-TMDL Models. In 2014 the LA Coastal Protection and Restoration Authority
(CPRA) updated the LA-QUAL models for the BOD/Low DO TMDLs in St. Tammany Parish.
Since the TMDLs were completed from 2007-2011 in the Parish, the models were updated to
account for development in the interim. The CPRA study utilizes the water quality models

developed by LDEQ through extensive calibration efforts during the TMDL program?22 and
several watersheds that had no TMDL that were minimally calibrated?3 by CPRA’s contractor.
The calibration modeling results for the 17 post-TMDL watershed models are presented in the
St. Tammany Parish Watershed Management Study (CPRA 2014). Table 4-8 lists the CPRA
post-TMDL models and their respective TMDL status. Figure 4-9 presents an example of a
watershed model calibration “DO-sag” output. A similar DO-sag calibration model output is
available for each of the 17 watersheds for which a model exists. These are presented in
Appendix D, Exhibit 5.

20 T-QUAL was developed in the LDEQ Engineering Department by Jeff Baker in the late 1990s.

21 The WAAT model is an EXCEL spreadsheet that was calibrated for hydrology, hydraulics and water quality
utilizing the USGS gauge and LDEQ WQMS at Folsom. Calibration is relatively poor below Folsom and ends at
Hwy 22.

22 | DEQ’s LA-QUAL is a LA-specific version of EPA’s QUAL-2E and QUAL-TX

23 Watershed models that have no Intensive Survey are termed “minimally calibrated”. These models use the
Louisiana Technical Procedures (LTP) Manual for loads, rates and kinetics.
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Annual Stormwater Evaluation Checklist

St. Tammany Parish

Evaluation Issue
(Answer Yes or No to the following questions) Yes No

1. Have inspections been completed as required? X

2. If required, has storm water sampling been completed N/A*
as required?

3. Were the BMPs implemented for the year effective? X

4, Do new storm water sources or pollutant exposures X
indicate a need for additional BMPs?

5. Has this Plan been updated to include recommended X
changes resuiting from previous inspections or annual
evaluation?

6. If sampling required, were pollutants in storm water N/A
sampling data present above LPDES permit limitations?

7. Are additional BMPs warranted? If yes, describe X+
below:

BMPS OR BMP Improvements Needed

*3 Year “Hot Spot” & demonstration pond monitoring/sampling completed during 2017.

** Continue Pollution Source Tracking & Decentralized Management for individual sewer systems by
watershed.

** Continue Water Quality Impact Modeling for new subdivision & commercial developments.

** Plans to plant and/or aerate parish ponds for water quality improvement.

Notes: Budget & staffing constraints may limit the extent to which these programs are implemented.

























Bayou Cane Watershed TMDL
Subsegments 040903 and 040904
Originated: February 4, 2011

addition, the projected load reductions indicate that the dissolved oxygen criteria for Bayou Cane may
be inappropriate based on the experience of LDEQ’s water quality modelers. The load reductions
implemented in reach 1, in particular, the new permit limits established for the Southeast Louisiana
State Hospital, may contribute to some load reductions in reaches 2-6. Phase II may require different
load reductions based on the DO criteria and in-stream conditions.

Existing ecoregion data suggests that the summer and winter DO criteria should be 2.3 mg/L and 4.0
mg/L, respectively. Based on a potential summer criterion of 2.3 mg/L, a 50% overall reduction of
nonpoint loading would be required. Southeast Louisiana State Hospital would have permit limits of
5/2/5 (CBODs/NH;3-N/DQ). Water quality monitoring site 0302 is located in the reaches of Bayou
Cane for which these proposed criteria would apply.

Table 2. Total Maximum Daily Load (Sum of UCBOD', UNBOD, and SOD) for the current
dlssolved oxygen crlterla of 5 0 (Subs egment 040903) and 4 0 (Subsegment 040904)

ALLOCATION o 5 SUMMER - '}WINTER
Subsegment 040903 R d | %IfedUCtg’n ’ (Nlobv/—dAP R);
o equ1re (lbs / day)" equire \ ( S ay)
Pomt Source WLA 53 53
Point Source Reserve
MOS (20%) 13 13
INonpoint Source LA 90 7 90 13
Nonpoint Source Reserve
MOS
Summer (20%)
Winter (20%) 2 4
TMDL 75 83
ALLOCATION L L SUMMER WINTER .
Subsegment 040904 % Reducﬁon %/Ié%“ | " % Reductlon (NOV-APR)
o | Retid | | Beawed) | (bsidey)
Point Source WLA 1,010 1,010
Point Source Reserve
MOS (20%) 254 254
Nonpoint Source LA 60 423 60 348
Nonpoint Source Reserve
MOS
Summer (20%)
Winter (20%) 106 86
TMDL 1,793 1,698
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Distribution List (A3)

St. Tammany Parish
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Project/Task Organization (A4)

St. Tammany Parish is contracting with the Lake Pontchartrain Basin Foundation (LPBF) on 1)
watet quality monitoring of “hotspots” in parish rivers and 2) wet and dry weather water
monitoring of stormwater retention and detention lagoons to assess the effectiveness of treatment
technologies. The LPBF will be responsible for sampling physiochemical parameters, collection
of water samples for organic and nutrient analysis, data storage and analysis, and overall
sampling and logistics components of the project. An EPA/LELAP approved laboratory will
provide organic and nutrient analysis. St. Tammany is the funding agent and will be responsible
for oversight of the investigative water quality project that includes the stormwater
demonstration ponds and “hot spot” monitoring. Results obtained from the above activities will
be analyzed by LPBF to accomplish the study obj ectives. An organization chart is presented
below (Figure 1).

Figure 1. Project Organization Chart

St. Tammany Parish Chief Operations Officer:
Gina Campo

St. Tammany Parish Regulatory Manager:
Principal Investigator / Project Manager

E. deEtte Smythe

St; Tammany Parish Watershed Coordinator/
MS4 Administrator:
Sabrina Schenk

LPBF Executive Director/

QA Senior Manager:
John Lopez

1PBF Water Quality Program Director/
QA Technical Manager, Principal Investigator:
Andrea Bourgeois-Calvin
- Project coordination, reporting, data analysis

|

LPBF Water Quality Field Coordinator:
William Pestoff

- Field and Lab Coordination, database upkeep, QA analysis

LPBF Business Manager/
QA Administrative Manager :
Tanya Vidal-Randles
- Project Admin and Invoicing

Lab Analysis: Water Monitor:
SLU Lab LPBF Water Monitor
Danielle Latiolais
- Water sampling, database
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The Lake Pontchartrain Basin Foundation (LPBF), in association with St. Tammany Parish, will
perform: 1) water quality sampling on selected “hotspots” on parish rivers and 2) water quality
sampling of up to four stormwater ponds that will be retrofitted to water quality ponds using a
variety of best management practices (BMPs). In order to document the removal efficiencies of
each respective BMP, understand potential water quality improvements to the respective
impaired stream subsegments and address seasonality issues, monitoring and sampling are
proposed to be conducted on each demonstration pond through four storm events and also
through dry-weather conditions. Additionally, monthly in-situ monitoring will be conducted at
each of the wet ponds and in the up to 34 known “hot spots” in Parish waterbodies.

The Parish will also incorporate a public education, participation, and involvement element

~ detailing the water quality improvements attained by the BMP retrofits of the existing retention
ponds. The most effective BMPs will be applied to the remaining 49 Parish-maintained ponds
and recommended to Homeowner Associations and commercial entities to retrofit their own
ponds for water quality improvements.

The goals of this program are:
1) To further document water quality conditions on St. Tammany waterways listed as
impaired on the 2012 LDEQ Integrated Report;
2) To document the nuirient removal efficiency and other water quality benefits to
stormwater ponds retrofitted with different technologies.
Water monitoring of the actual system, statistical analysis, and GIS analysis will accomplish the
goals of this program.

Project/Tésk Description (A6)

Task 1: In situ water quality monitoring of rivers: To address the first goal of this program,
the LPBF will perform monthly in sifu monitoring of up to thirty four (34) hotspots along rivers
in St. Tammany Parish (Figure 3). Water quality parameters of water temperature, dissolved
oxygen, specific conductance, salinity, turbidity, and pH will be analyzed in situ using EPA-
approved field meters and methodologies. The purpose of the monitoring is to obtain additional
water quality information on the rivers in St. Tammany Parish to present to the Louisiana
Department of Environmental Quality for its use in evaluation of future total maximum daily
load (“TMDL”) requirements for impaired water bodies. While no specific weather conditions
will be targeted for this monitoring, the monitoring will not take place during adverse weather
conditions.

All samples will be taken approximately one (1°) to two (2”) feet below the water surface. Three
(3) samples will be taken from each site, with the parameters averaged to determine the daily
value. For turbidity, the field turbidimeter will be set on “average” and ten readings will be
averaged for a daily value.

Task 2: Dry weather monitoring of retention ponds: To address the second goal of this
program, the LPBF will perform dry weather monitoring of three (3) storm water retention ponds
and the receiving streams (collectively, the “Systems” or individually, a «System”) identified as
(a) Casa Bella subdivision pond; (b) Labarre detention pond; and (c) Del Sol subdivision pond.
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LPBF will sample two (2) points in each System, namely (a) influent points of each pond; (b)
effluent points of each pond. The sampling will be conducted twelve (12) times at each pond
throughout the course of the project. It is the goal that six (6) samplings shall occur during
summer conditions, and six (6) samplings shall occur during winter conditions.

Sampling will occur on dry weather days, when no rainfall has occurred for at least seventy two
(72) hours prior. The water quality parameters of water temperature, dissolved oxygen, specific
conductance, turbidity, and pH will be analyzed in situ using EPA-approved field meters and
methodologies. The LPBF will concurrently collect one (1) grab sample at each of the collection
points for laboratory analysis of nitrate-nitrite-nitrogen, ammonia-ammonium-nitrogen, total
kjeldahl nitrogen, total nitrogen, total phosphorus, total organic carbon, total suspended solids,
and 5-day carbonaceous biochemical oxygen demand. The samples will be transported, on ice,
to the laboratory within six hours of collection. Samples that require acid preservation will be
preserved at the lab. Information regarding the time of analysis, and name of the person taking
the measurements, and state of the site (i.e. trash/debris, wildlife, weather) will be recorded.

For selection criteria, the ponds must be Parish-maintained, located within the watersheds of
impaired waterbodies that have been identified in USEPA’s 303(d) list for low dissolved oxygen
(DO) and have an EPA-approved TMDL. The BMPs that are proposed are: 1) Vegetative
Planting of a dry pond, 2) Floating Wetland in a wet pond, and 3) Aeration of a wet pond.

Task 3: Wet weather monitoring of retention ponds: The LPBF will perform wet weather
monitoring on up to four (4) storm water retention ponds identified as (a) Casa Bella subdivision
pond; (b) Labarre Street pond; and (c) Del Sol subdivision pond. The LPBF will install, deploy
and operate two (2) ISCO multi-samplers to collect ten (10) to twelve (12) grab samples at one
(1) to two (2) hour intervals during rain events at the influent and effluent points of the selected
System. When deploying and collecting the ISCO multi-samplers, LPBF will also test the water
quality parameters of water temperature, dissolved oxygen, specific conductance, salinity,
turbidity, and pH, analyzed in situ using EPA-approved field meters and methodologies. The
samples collected by the ISCO multi-samplers shall be laboratory analyzed for nitrate-nitrite-
nitrogen, ammonia-ammonium-nitrogen, total kjeldahl nitrogen, total nitrogen, total phosphorus,
total organic carbon, total suspended solids, and carbonaceous biochemical oxygen demand (5).
The ISCO multi-sampler testing will occur up to twelve (12) times at each of the three (3)
referenced retention/detention ponds. Two samples will be collected each hour (one containing
acid and one not). The samples will be transported, on ice, to the laboratory within 24 hours of
collection completion. Samples that require acid preservation will be preserved at the lab.
Information regarding the time of analysis, and name of the person taking the measurements, and
state of the site (i.e. trash/debris, wildlife, weather) will be recorded.

All samples collected for laboratory analysis by the LPBF will be analyzed using a laboratory
certified by the Louisiana Department of Environmental Quality’s Louisiana Environmental
Laboratory Accreditation Program (“LELAP”). Foundation shall utilize EPA-approved
methodologies to transport the samples to the LELAP lab. The LPBF will also operate, maintain
and preserve the databases associated with this monitoring, Statistical analyses will document
baseline conditions and changes in water quality as a result of the program.
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The sampling will be conducted up to twelve (12) times at each pond throughout the course of
the project. It is the goal that six (6) samplings shall occur during summer conditions, and six (6)
samplings shall occur during winter conditions.

This QAPP addresses the QA/QC requirements for the project. This data collection and analysis
component of this study consists of three elements: a laboratory effort (nutrient analyses); in sifu
measurement of the physiochemical parameters; and gathering and analysis of data for statistical
analyses.

Quality Objectives and Criteria (A7)

The purpose of this project is to better document water quality conditions in St. Tammany rivers
and document removal efficiencies of different stormwater BMPs on demonstration stormwater
detention and retention ponds. Data to be collected will include water quality testing and data
will be used to perform statistical analyses. Observing and recording the behavior of the actual
system through the field data collected as described in this QA/QC plan, will accomplish this
purpose.

Sampling activities have been described above (Section A6) and data collection methodology for
this study, sample size, and quality criteria are discussed in Section B. Water quality data will be
stored in a Microsoft Excel spreadsheet. It will be subjected to quality control and descriptive
statistics as described in Guidance for Data Quality Assessment (EPA QA/G-9). The mean
(and/or median if using non-parametric stats) and relative percent difference will be computed
for each meter parameter at each site as part of the quality assurance regime. Statistical analyses
on the data will be performed using Microsoft Excel or JMP, a SAS program.

»  To address the first objective: Dissolved oxygen (D.0.) values from each monitored “hot
spot” will be compared to the LDEQ’s standard (5 mg/l for rivers, 4 mg/] for wetlands) and
to new LDEQ Use Attainability Analysis DO levels (when those become applicable). For
sites with low D.O. values (prioritized by magnitude- see below), land use will be analyzed
and potential sources contributing to the low D.O. will be investigated.

»  To address the second objective: Nutrient samples will be taken at three stormwater ponds
during dry-weather conditions and throughout the duration of wet-weather conditions.
Influent/effluent and wet/dry will be compared for each pond to ascertain the pollutant
removal efficiency of the different stormwater BMPs utilized.

The investigation of pollution sources within the watersheds will be prioritized based on the
results of the water quality monitoring and physical observation of land use. Water quality “hot
spot” monitoring sites with at least three D.O. counts under 2 mg/l (anoxic, during dry-weather
conditions) will have priority for source investigation. Sites with D.O. counts of 2-5 mg/1 will
have second priority and sites with counts >5 mg/l (meeting standards) will not investigated. For
priority sites, physical observation and GIS, if needed, will be used to locate sources and
assistance will be offered.




Version; 1
Section No: A
Date: 11/22/13
Page: 9 0of 20

Summaries of the analyzed data will be presented in annual status reports and in a final project
report to St. Tammany Parish.

Special Training Requirements (A8)

LPBF water monitors have been trained by the Southeastern Louisiana University Microbiology
Laboratory on sampling procedures and on the operation of the multi-sampler unit.

Documentation and Records (A9)

All project personnel will receive copies of this QAPP and subsequent updates/revisions. Water
monitoring personnel will receive copies of the sampling standard operating procedure with all
standard methods employed explained in full detail and copies of operator’s manuals for al
equipment. Records maintained will include the following: all data relating to sampling, analysis
and quality control, documentation on equipment upkeep and calibrations for preventative
maintenance, documentation of errors and corrective actions, and all performance evaluations.
Project reports will be generated annually to assess progress of the project.
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Sampling Process Design (B1)

LPBF will perform intensive water quality monitoring in St. Tammany Parish rivers and
tributaries listed on the Impaired Waterbodies (303d) list (aka the “hot spots™) and will monitor
BMPs on stormwater retention and detention ponds during wet and dry conditions.

To achieve the study objective, monitoring of “hot spots” in St. Tammany streams, LPBF will
monitor dissolved oxygen and other physiochemical parameters monthly at the pre-chosen hot
spot site. Sites will be accessed by car and will be established with GPS coordinates. Sites will
be sampled at least monthly or 12 times minimum in a one-year period. Sites will be monitored
throughout the course of the project to document seasonal variations and potential improvement
in quality as a result of intervention. Based on the findings, exploratory sites may also be
monitored to help locate inputs.

To achieve the second study objective, documentation of BMP efficiency during wet and dry
weather, LPBF will monitor three stormwater retention/detention ponds. Each pond will be
monitored twelve (12) times for dry-weather conditions and up to twelve ( 12) timed for wet-
weather conditions throughout the course of the project. All three pond sites will be accessible
by vehicle and established with GPS coordinates.

The specifics of each monitoring regime are described in Section A6. All test results and
information will be stored at LPBF in a spreadsheet where it will be quality assured.

Sampling Methods Requirements (B2)

Physiochemical Parameters

Temperature, specific conductance, dissolved oxygen, pH, and turbidity will be measured in situ
(by meters outlined in B4) at all hot spot and pond sites. For each site, three measurements will
be averaged for each parameter as the daily value. All values will be recorded on the water
quality data sheet (Figure 4).

Nutrient Analysis

Nutrient analysis will be performed at sites on the four stormwater ponds during wet and dry
conditions. For dry-weather analysis: grab samples of 1 liter volume will be taken at each pond
site described in Section A6, Task 2. Samples will be collected in a 1 liter cleaned and
autoclaved plastic sample bottle using a fishing pole with bottle holder. For wet-weather
analysis: a multi-sampler will be deployed to collect 1 hour grab samples during a 10-12 hour
period of a rainfall event as per Section A6, Task 3. Hourly samples will be collected in two 500
m! clean multi-sampler containers (one fixed with H>SO4).

Samples will be stored and preserved in accordance with Standard Methods for the Examination
of Water and Wastewater Methods 1060B and 9060A. The samples will be stored on ice (<
10°C, SM 9060B) and transported to the laboratory within six hours of collection (dry-weather
samples) or within 24 hours (wet-weather samples), in accordance with Standard Methods for
the Examination of Water and Wastewater Methods 1060C and 9060B. Upon receipt of samples
in the lab, nutrient samples will be held in accordance with their individual procedures.
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Sample Handling (B3)

All physiochemical measurements are to be performed in situ. Data will be recorded on field
data forms (Figures 3). Sample handling procedures for nutrient analysis are presented in B2.
Samples will be collected by the water monitoring personnel, delivered by him/her to the
Jaboratory, and personally handed to the lab personnel performing the analysis. Sample labeling,
handling, and disposal within the laboratory will proceed in accordance with their standard
operating procedures.

Analytical Methods Requirements (B4)

Physiochemical, Microbiological, and Nutrient Analysis

The analytical methods to be employed for this study are summarized in this section (Table 1).
Table 1. Analytical Methods
Parameter Method Equipment
Dissolved Oxygen Standard Methods for Examination YSI12030 Pro S-C-DO-T Meter
of Water and Wastewater, 22" Ed. 0-20mg/L range,
SM 4500-0G + 0.3mg/L accuracy
0 to 200% air saturation range,
+ 2% of the reading or 2% air saturatjon,
whichever is greater, accuracy
Temperature Standard Methods for Examination ¥S12030 Pro S-C-DO-T Meter
of Water and Wastewater, 22" Ed. -5 to +65°C range,
SM 2550B 0.1°C accuracy
Specific Standard Methods for Examination ¥S12030 Pro S-C-DO-T Meter
Conductance of Water and Wastewater, 22™ Ed. 0 to 4999 pS/cm range,
SM 2510B + 0,5% accuracy
Turbidity Standard Methods for Examination Hach Portable Turbidimeter
of Water and Wastewater, 22™ Ed. 0 to 1000 NTU range,
SM2130B 0.01 NTU accuracy
pH Standard Methods for Examination YSI 60 pH Meter
of Water and Wastewater, 22" Ed. 0 to 14.00 range,
SM 4500-H'B 0.1pH accuracy
Nitrate/Nitrite Standard Methods for Examination of Hach DR5000 Spectrophotometer
Water and Wastewater, 21st ed. SM BioTek PowerWave HT Microplate
4500-NO3 F Spectrophotometer
0.1-unlimted range (dilution scheme used
for high range samples)
Orthophosphate as P Standard Methods for Examination of Hach DR5000 Spectrophotometer
Water and Wastewater, 21st ed. SM BioTek PowerWave HT Microplate
4500-PE Spectrophotometer
0.01-unlimted range (dilution scheme used
for high range samples)

precision: for 0.228 ug/L sample
Relative SD =3.03




TOC/IC

Ammonia as N

Residue-nonfilterable
(TSS)

Carbonaceous BOD,
(CBOD)

Total Kjeldahl Nitrogen
(TKN)

Total Phosphorus (TP)

Alkalinity

Standard Methods for Examination of
Water and Wastewater, 21st ed. SM
5310B

High Temperature
Combustion/Chemilumenscence

Standard Methods for Examination of
Water and Wastewater, 20th ed. SM
4500-NH3 G B

Standard Methods for Examination of
Water and Wastewater, 21st ed. SM
2540D

Standard Methods for Examination of
Water and Wastewater, 21st ed. SM
5210 B

Standard Methods for Examination of
Water and Wastewater, 21st ed. SM
4500-N J

Standard Methods for Examination of
Water and Wastewater, 21st ed. SM
4500-P ]

Standard Methods for Examination of
Water and Wastewater, 21st ed.
Method 2320B, Titration method
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Shimadzu TOC-Vepn

Range: 0.1-unlimited range (dilution
scheme for high range samples)
precision: 5-10% depending on sample
characteristics

Shimadzu TOC-Vepn, TNM-1 module
0.1-200mg/L
precision: CV 3% max

Hach DR5000 Spectrophotometer
BioTek PowerWave HT Microplate
Spectrophotometer

0.05-unlimited range (dilution scheme
used for high range samples)

Satorius model CP224S

Hach HQ40d multi-meter and Hach LBOD
probe

Hach DR5000 Spectrophotometer
BioTek PowerWave HT Microplate
Spectrophotometer

0.05-unlimited range (dilution scheme
used for high range samples)

Hach DR5000 Spectrophotometer
BioTek PowerWave HT Microplate
Spectrophotometer

0.05-unlimited range (dilution scheme
used for high range samples)

Oakton pH 510 series meter
Brinkman digital buret

both 0-20mg/L range and >20 mg/L
method used, depending on sample
As per Standard method, no general
precision statement can be made.
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Quality Control Requirements (BS)

The quality control performed on a sample or set of samples is dictated by the protocols of the
individual methods. All quality control methodology and statistics will be performed in
accordance with: Methods 1020B&C, 10304, the parameters’ test methods in Standard Methods
for the Examination for Water and Wastewater, the manufacturers’ guides, and the Guidance for
Data Quality Assessment (EPA QA/G-9). The laboratories will perform all of their quality
control requirements in accordance with standard operating procedures/QA. plans.

Field Replicates
Field replicates are not needed for the Hotspot samples as triplicate sampling is continually

employed. For the stormwater sampling, it is not possible with the multisampler.

Field and Laboratory Blanks

Field blanks are not needed for the Hotspot samples as triplicate sampling is continually
employed. For the stormwater sampling, it is not possible with the multisampler. Laboratory
blanks will be run under the lab’s QA plan. The QC goal is to have no recorded values for the
parameters.

Matrix Spikes/ Spike Duplicates

Matrix Spikes/ Spike Duplicates are not necessary for the analysis of physiochemical parameters
as all tests are conducted in situ. Matrix Spikes and Spike Duplicates associated with the
collection and analysis of nutrients are detailed in the labs’ QA plans.

Analysis of Quality Control Data

Quality control data is summarized in QA/QC reports and forwarded to St. Tammany Parish.
Data from the reports are utilized to assess the overall precision, accuracy, and completeness of
each particular method. For these methods, the precision and accuracy is assumed to
approximate published precision and accuracy.

Assessing Data Precision, Accuracy, and Completeness

1. Precision ,

Precision is defined as the reproducibility of multiple data points that have been generated for a
particular method under identical condition. On each sampling date, three readings for each
physiochemical parameter are taken at each site. The triplicate data is subjected to precision
analysis. Precision is expressed as the relative percent difference (RPD). The JMP Statistical
Program, or Microsoft Excel will be used for these calculations.

RPD = (X!-X2) / X(100) |

Where X! and X? are maximum and minimum sample values from daily triplicate samples

2. Accuracy

Accuracy is a measure of the closeness an experimentally observed value and the actual value,
the latter of which is determined by the analyst through the use of sample spikes, surrogates, or
reference standards. Field meters will be considered to be giving accurate readings through
calibration with NIST standards and equipment maintenance. See Calibration and Maintenance
schedule (Table 2) below for upkeep activities.




Version: 1

Section No: B
Date: 11/22/13
Page: 15 of 20

3. Completeness

Completeness is the amount of valid data generated in relation to the total amount of data
produced for a given analytical method. Valid data is defined as data with associate QA/QC
measurements that fall within required values for the purpose of this study (Table 2). Data
completeness goal for each parameter are also noted in Table 2.

Evaluation of Statistically Derived QA/QC Data

Data that has been generated for QA/QC purposes must be assessed to determine the ability of
the equipment and personnel to generate reliable data. Microsoft Excel or JMP statistical
program will be used for these calculations.

Table 2. Criteria for QA/QC Analyzed Parameters

Parameter Relative % Difference Standard Method Completeness Goal
Specific Conductance 5 Refl/2510B > 90% data/ year
Turbidity 10 Ref1/2130B > 90% data/ year
Temperature 5 Refl/2550B > 90% data/ year
Dissolved Oxygen 10 Ref1/4500-0G _ >90% data/ year
PH 5 Refl1/4500-H* > 90% data/ year

Instrument/Equipment Testing, Inspection, and Maintenance Requirements (B6)

Physiochemical Parameters

All equipment and associated components will be inspected, calibrated, and tested by the
Principal Investigator upon receipt according to the operator’s manual. Equipment will be
maintained according to the operator’s manuals with all calibrations and maintenance
documented. If a piece of equipment gets damaged or otherwise does not perform correctly, the
piece of equipment will be mailed to appropriate repairers. Equipment will be re-inspected,
calibrated, and tested by the Principal Investigator or water monitoring personnel upon receipt.
Back-ups for all equipment and spare parts will be maintained by the LPBF at all times.

Instrument Calibration and Frequency (B7)

Physiochemical Parameters

Calibration protocols are performed under the following conditions:

1) First use of an analytical instrument, component of the analytical instrument, or analytical
method;

2) During the sample analysis procedure, as dictated by the methodology;

3) After instrument repair and/or maintenance;

4) After quality control check failure,

Additional calibration requirement and procedures recommended by the instrument
manufacturers’ are also followed. All calibrations are performed according to the operator’s
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manual using standard solutions purchased from the instrument manufacturers (standardized
against NIST-certified references). All calibrations are performed in accordance with the
procedures specified in the analytical methodology commanding their use (Table 3).

Table 3. Physiochemical Instruments Calibration/Maintenance Procedures

Equipment Schedule Procedure
Dissolved Oxygen Probe Each Use/Weekly—> - Calibrate to 100% saturation
- Check against standard chart
Tri-weekly— - Change tip of probe
Bi-annually—> - Clean anode/cathode, change tip of probe
Conductivity Probe Bi-Annual/ Repair— - Check one standard KCI solution
Tri-weekly— - Check salinity against distilled water
Turbidimeter Three Months—> - Calibrate to formazin standard
Tri-weekly—> - Check against secondary standards
pH meter Each Use/Weekly—> - Perform two point calibration
Tri-weekly—> - Change all buffers and solutions
Nutrient Analysis

The lab standardizes and calibrates all of its equipment in accordance with its QA plan.
Inspections/Acceptance Requirements for Supplies and Consumables (B8)

The Principal Investigator and the monitoring personnel will log the receipt of all new equipment
and will inspect, calibrate, and test the equipment (as necessary) before accepting them. If
equipment/supplies are damaged or do not pass calibration and testing, they will not be accepted.
All supplies will be handled and stored according to operator’s instructions.

Nutrient Analysis
During sample collection, the monitoring personnel are responsible for inspection and
acceptance of the sample containers. The lab will inspect its own consumables and supplies in

accordance with its QA plan.

Non-Direct Measures (B9)
There are no secondary data needed for this project.

Data Management (B10)

Data management will follow the chart presented below (Figure 4). The results of both the
physiochemical and nutrient analysis will be put into a spreadsheet format by the LPBF
monitoring personnel for preliminary descriptive statistical analysis (Microsoft Excel). IMP, a
SAS program, will be utilized for statistical analysis.




Figure 4. Data Management Flow Chart
* All steps in data flow performed by LPBF unless indicated otherwise.
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Assessment and Response Actions (C1)

Assessment activities needed for this project include performance evaluations, performance
audits, and peer review. The Principle Investigator is in constant contact with the monitoring
staff to resolve issues as they arise. In addition, all data is subject to bi-annual QA review, which
is summarized in an annual program QA/QC document. The laboratory will conduct its own

assessment of its methodology in accordance with its QMP.

Performance Evaluation

Monitoring personnel will be evaluated for their knowledge and ability to carry out the required
measurements. Performance evaluations will be implemented before project personnel are
allowed to participate and repeated randomly throughout the project, at least once per reporting
period. The Principle Investigator/QA Technical Manager will view the data monthly, upon
receipt. If questions arise, the P will work with the monitor to resolve the issue.

Performance Audits

Performance audits will be conducted randomly to document the taking of measurements and the
treatment of data from time of collection to final reporting of results at least once per reporting
period. The primary goal of the audit will be to detect deviations from the standard operating
procedures and to make corrective adjustments. The Principal Investigator will be responsible
for implementing corrective procedures and monitoring the progress of the monitoring personnel.

Peer Review

Data quality will be evaluated by peer review through technical information exchange and
consultation with other research parties involved with similar projects. Publication of project
results in peer reviewed scientific journal is desired.

Reports to Management (C2)

The following project reports will be prepared and submitted to St. Tammany Parish for review.

Annual Progress Reports

Annual progress reports will be prepared by Andrea Bourgeois-Calvin and will consist of
summary statistics of the data and an evaluation of the status of the project. Will present all data
up to current, report QA/QC findings, and address any problems that may affect the quality of
the data with the corrective actions performed.

Final Report
Upon completion of the project, LPBF will submit a final project report detailing the

methodology, results, and a discussion of the results of the project. Itis anticipated that results
and lessons learned from the project will be used to move forward in these watersheds and will
transfer to work in other watersheds in the state and region.
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Data Review, Verification, and Validation (D1)

A comprehensive review and verification of quality assurance items will be conducted after data
collection is complete including: assessment of data entry, transcription, and calculation errors;
use of acceptable sampling methods; verification that holding times for those parameters
analyzed by a lab were met; meters were properly calibrated for each use; use of correct
containers and preservatives; verification that field blanks and replicates were collected as
planned and that they meet aforementioned QC acceptance criteria; verification that the number
of samples planned for collection were collected as planned; verification that sites listed for
sampling were actually sampled, as well as verification that completeness goals were met for
each parameter. Any departures from these types of project planning criteria listed in the QAPP
will be noted in project reports.

Verification and Validation Methods (D2)

Section A7 discusses the responsibilities of each organization in this study and Section B10
discusses the chain of custody for all accumulated data. The water monitoring personnel are
responsible for verifying the completeness and correctness of the data through the custody and
transferal process. The Principal Investigator performs the quality assurance and validation
analysis to assure that the data complies with QA/QC criteria and that all instruments comply
with operational standards.

The following data verification methods will be employed:

- 10% (or more) of field data sheets will be randomly compared with the database to verify

correct data transcription.

- Sample delivery sheets will be checked to verify holding times and preservation requirements

for microbiological samples.

- Calibration logs will be consulted to verify that meters were properly calibrated.

- Replicates will be verified against precision targets listed in Table 2.

- Blanks will be verified against assessment criteria for field blanks described in Section B5.

- Number of samples collected will be compared to the total number originally planned for each

parameter.

- Completeness (defined in Section A7) will be assessed using the following equation:

Completeness = (Total valid samples / Total samples collected) (100)

- Field data sheets will be reviewed to verify sampling locations were sampled as planned.
Experimental controls that are not within limits and/or when duplicate samples vary significantly
the data will be rejected. Data acceptance will be the responsibility of the Principal Investigator.

Reconciliation with Data Quality Objectives (D3)

LPBF will reconcile the data with the quality assurance process outlined in the LPBF QMP.
LPBF will verify that pertinent data results are acceptable by intercomparison checks,
performance evaluations, and evaluations as described previously in Section C1. Data that does
not meet the data quality requirements will be rejected after review by the Principal Investigator/
QA Technical Manager.
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Executive Summary

introduction

To begin implementation of St. Tammany Parish’s Water Quality Action Plan, the Lake
Pontchartrain Basin Foundation (LPBF) partnered with St. Tammany Parish in a
Cooperative Endeavor Agreement to perform the Water Quality Survey Program (WQSP).

The WQSP included two major goals:

1) “Hotspot” Monitoring - To further document water quality conditions on St.
Tammany waterways listed as impaired on the 2012 LDEQ Integrated Report and
utilize the results to prioritize wastewater intervention activities;

2) Pond BMP’s (Best Management Practices) - To document the organic and
nutrient removal efficiencies and other water quality benefits to stormwater ponds
retrofitted with different Best management Practices (BMP) technologies.

These goals were the two main activities of the program; which were performed July 2013
— June 2017. This report serves as the final report for the WQSP.

Hotspot Monitoring- Monthly water quality monitoring was conducted at up to thirty-four
(34) known “hotspots” (streams determined by LDEQ to have low dissolved oxygen’) in
Parish waterbodies. Dissolved oxygen, water temperature and a suite of physiochemical
parameters were monitored in-situ for a three-year period. The purpose of the hotspot
monitoring was to obtain additional water quality information on the rivers in St. Tammany
Parish to present to the Louisiana Department of Environmental Quality (LDEQ) for its use
in evaluation of future total maximum daily load (TMDL) requirements for impaired water
bodies. The data may also be used by LDEQ to support ongoing Use Attainability
Analyses (UAA) for two Ecoregions in the Parish.

Pond BMPs- To document the nutrient removal efficiency and other water quality benefits
to stormwater ponds retrofitted with different stormwater BMPs, LPBF sampled three
retention/detention ponds during both dry-weather and wet-weather conditions before and
after the installation of the water quality retrofits to quantify potential positive water quality
impacts of the BMPs. The ponds were sampled for a suite of physiochemical parameters
and nutrients. The water quality data were utilized to assess removal capacity and
efficiency of stormwater ponds before and after installation of the BMPs. Each pond had
different BMPs installed and the data collected will be used to inform future projects in the
parish.

1 The Hotspots were identified from LDEQ Intensive Survey samples and/or from TMDL model output, where the DO
was predicted to fail EPA water quality standard.
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The most effective BMPs will be considered in the remaining 65+ Parish-maintained ponds
and recommended to Homeowner Associations and commercial entities to retrofit their
own ponds for water quality improvements.

Results & Recommendations

Hotspot Monitoring- Three years of monthly sampling at up to 34 “hotspots” (HS) on St.
Tammany Parish rivers yielded data to characterize the selected stream reaches,
particularly in terms of dissolved oxygen (DO) levels, in light of new standards. The data
served to reveal streams with chronically low oxygen as potential candidates for intensive
wastewater source tracking activities2. As a result of this data, St. Tammany Parish and
LPBF have already begun wastewater source tracking programs on two of the impaired
streams, the Bayou Liberty and Abita River Watersheds. Data collected in this project will
serve as a baseline from which to calculate future water quality improvements. The study
yielded four major recommendations for hotspot sites.

“Hotspot” Recommendations:

1) Institute Wastewater Source Tracking programs on the waterways that did not pass
the revised UAA criteria. Nine sites in three watersheds failed to reach a pass rate
of 75% for DO under the UAA criteria- Ponchitolawa Creek (HS01, HS03, HS05,
HS06), Bayou Tete L’ours (HS08), and Bayous Liberty/Bonfouca (HS37, HS38,
HS39, and HS45a).

a. Fully implement wastewater source tracking program in the Bayou Liberty/
Bonfouca watershed, including inspection of individual home systems and
education/assistance to homeowners in targeted neighborhoods whose
wastewater treatment is decentralized. In addition, coordinate with LDEQ to
perform a watershed-wide sweep of commercial wastewater plants to
ensure that they are correctly permitted, the owners/operators are regularly
sampling their effluents and submitting discharge monitoring reports, and
the plants are in good working order.

b. Conduct wastewater source tracking in Ponchitolawa Creek and Bayou Tete
L’ours watersheds as described above.

2) Review the discharge monitoring reports (DMRs) from Eagle Lake Mobile Home
Park (HS38) for compliance with permit limits and suggest that pollution source
tracking be conducted for the area discharging upstream of HS38.

3) Present intermittent sites to LDEQ. Based on three years of DO results, LPBF
recommends meeting with LDEQ to determine whether the four sites that have been
identified as intermittent through monitoring (having water less than 60% of the time-
HS04, HS34, HS36, HS47, and HS48) can be officially considered intermittent at the
state level.

4) Encourage LDEQ to utilize the collected data in the future re-evaluation of TMDLs (or
alternative assessment) for the impaired streams and for support in the ongoing UAA

2 EPA funded studies of pollution source tracking in Bayou Liberty, Ponchitolawa Creek, and Abita River Watersheds
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process for determining appropriateness of current water quality standards in the
Southern Plains Terrace and Flatwoods Ecoregion.

Overall, both pond BMP’s (aeration and floating wetland) increased 5-day biochemical
oxygen demand (BODs) and total organic carbon (TOC) levels during dry weather. The
aeration produced a greater decrease of nitrate-nitrite-nitrogen (NO3-NO2-N). Floating
wetland better assimilated TSS during dry weather. The floating wetland decreased
ammonia-ammonium-nitrogen (NHs-NHs-N) while the aeration increased it. Both ponds
showed improvement in total nitrogen (TN), the floating wetlands more so than the
aeration. Both BMPs have their strong points and weaker points with respect to different
water quality parameters. Depending on the water quality issue (nutrients or total
suspended solids-TSS), different BMPs could be recommended.

Pond BMP- Dry Weather Recommendations:

1)

2)

3)

4)

5)

6)

7)

Nutrient Assimilation- Both aeration and floating wetland showed a reduction in the
concentrations of nitrogen species, floating wetlands showed a greater reduction
for more constituents. Both BMPs appear to be effective for dry-weather nutrient
concentrations.

TSS- Both BMP’s decreased median TSS levels. However, aeration in a small
pond like Casa Bella increased the TSS values (as seen in the post-BMP data
range). Some additional modifications of the aeration system may be required to
address TSS. Much like a wastewater treatment pond, aeration needs in a
stormwater pond will be pond-specific.

Buffer Strips- Plant a buffer of native grass species along the edge of the
stormwater retention pond to act as another mechanism by which to remove
nutrients from and provide other water quality benefits to the system. For example,
the treatment train consisting of aeration, which functioned rather well, with native
grass plantings could benefit the TOC and BOD values (both of which increased
post-BMP during the study).

Aesthetic- Around the Del Sol pond, residents complained about the white pipes
that constructed the wetland. Recommend utilizing green or black pipes to blend
with the plant material.

Tree Plantings- Plant trees in the riparian area around the pond. In time, this will
produce a canopy that will shade and decrease water temperatures during summer
critical conditions, slowing down the kinetic rates of degradation during dry-weather
periods and maintaining higher DOs and a better aquatic habitat.

Bioremediating Vegetation- Research shows that lining the littoral shelf with native
bioremediating vegetation can also be advantageous, even though it wasn't
explicitly studied in this project. Institute a “no mow” zone around the pond.
Treatment Trains- Combine different BMPs into a stormwater treatment train to
most effectively remove all of the constituents of concern. This “polishes” the
effluent by physically slowing velocity, reducing the volume being released to
receiving streams and allowing vegetation to capture nutrients and fine sediments.
An example of this would be to drain the effluent from a pond retrofitted with
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8)

9)

aeration or a floating wetland into a stormwater detention area before release into
the local waterway.

Homeowner Education about Wastewater's Influence on Stormwater- Education of
local homeowners on the proper operation and maintenance of individual sewer
treatment units. Malfunctioning units can release partially treated or untreated
sewer (containing excessive nutrients, bacteria, and organics) into the stormwater.
Public Awareness- Include educational signage by ponds explaining to residents
how and why pond works and how it is part of a larger hydrologic system.

10) Concentration in MS4s- Concentrate pond conversion efforts in EPA-designated

Urban Areas, the areas under Municipal Separate Storm Sewer (MS4) program
jurisdiction. The water quality benefits will be especially relevant, important, and
quantifiable in these areas.

11)Continued and Regular Maintenance- Maintenance of the retrofitted BMP’s will be

of utmost importance to ensure their continued efficacy. A long-term maintenance
program should be established for each pond, either retroactively or during the
development process and permitting.

12)Designing for Quantity and Quality- If future ponds can be designed at the outset

for water quality and quantity it would be advantageous. The pond design could
optimize water quantity and quality treatment for maximum benefit. Designing
ponds for both stormwater runoff storage and water quality treatment (such as
capturing and treating the first 1” of runoff from a development) will increase the
size of ponds over St. Tammany’s already aggressive requirement for up to 25%
detention of 100-yr storm for post-development over pre-development conditions.

Pond BMP’s, Wet Weather- Of the three BMPs, aeration provided the most consistent
and best overall poliutant removal efficiencies (of the parameters tested). A wetland
detention area provided the best NO3-NO2-N removal efficiency at 55.6%. Ponds- aerated
and floating wetland- provded the best TSS removal efficiency at around 40%.

Overall, during wet weather conditions:

Del Sol pond (floating wetland) indicated statistically significant decreases in TSS,
NO3-NO2-N, TN, NHs-NH4-N, and DIN post installation of the floating wetland. BOD
showed a statistically significant increase. NO3-NO2-N showed a slight increase
post BMP installation and TOC remained constant throughout. Performance may
improve as the wetland further matures.

Casa Bella pond (aeration) indicated statistically significant decreases in TSS, TN,
NHs-NHa-N, and DIN post installation of the aeration. BOD showed a statistically
significant increase. NO3-NO2-N showed a slight decrease post BMP installation
and TOC remained constant throughout.

Labarre detention area indicated statistically significant decreases of NO3-NO2-N,
TOC, TN, and DIN in the effluent as compared to the influent. Non-significant
decreases in BOD and DIN were also observed. Finally, TSS increased statistically
significantly influent to effluent.
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Pond BMP- Wet Weather Recommendations:

Based on the results of this study, the following recommendations can be offered as to the
best wet-weather treatment of stromwater in a retrofitted pond or detention area. These
recommendations are in addition to and compliment the dry-weather recommendation
already presented.

1) Wet-Weather Removal of Nutrients- A wetland detention area for nitrogen and
phosphorus constituents, a floating wetland for nitrogen constituents, aeration for
nitrate and TN. Overall, the wetland detention area performed best for nutrients.

2) Wet-Weather Removal of TSS- An aerated pond or a floating wetland

3) Wet-Weather Removal of BOD- Wetland detention area and aeration had the best
RE’s. However, none of the BMPs addressed this constituent satisfactorily.

4) Wet-Weather Removal of TOC- None of the BMPs addressed this constituent
satisfactorily.

5) Consistency of treatment in wet-weather and dry weather- A floating wetiand

6) Fine-tuning of BMPs for each application- All BMPs were installed in the course of
the study. It is anticipated that the ponds would show improved RE’s as the plants
mature and the systems come to their new equilibrium. Also, no matter which BMP
or group of BMP’s is utilized, it will have to be engineered specifically to that site.

7) Treatment Trains- Combine different BMPs into a stormwater treatment train to
most effectively remove all of the parameters studied. An example of this would be
to drain the effluent from a pond retrofitted with aeration or a floating wetland into a
stormwater detention area before release into the local waterway.

8) Buffer Strips- Plant a buffer of native grass species along the edge of the
stormwater retention pond to act as another mechanism by which to remove
nutrients from and provide other water quality benefits to the system. For example,
when combined with aeration, the native grass plantings could benefit the TOC and
BOD values (that increased during the study).

Overall, based on removal efficiencies calculated, aeration was shown to be an excellent
treatment for materials that need extensive oxygen to oxidize, (constituents such as BODs
and NHa-NH4-N). It was more effective than floating wetlands in attenuating NO3-NO2-N
and TOC. It was as effective as floating wetlands in attenuating TSS. This BMP is
appropriate for ponds where the solids are not so colloidal. Native plantings in a detention
area handled wastewater related pollutants (NO3-NO2-N and resultant DIN and TN) and
BODs well. Finally, Floating Wetlands equaled aeration for TSS attenuation but otherwise
did not perform well with the other parameters tested (Table ES1).
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EXECUTIVE SUMMARY

This project was initiated to determine the effectiveness of a bioremediation best
management practice (BMP), the installation of a floating wetland to reduce nutrient
and sediment concentrations in water flowing through a stormwater retention pond.
Specifically, the objective of this project was to determine removal efficiency of
nutrients, sediments, total organic carbon (TOC), and 5-day biological oxygen demand
(BOD:s) of surface water flowing through the Del Sol stormwater retention pond that
was retrofitted with a floating wetland.

Available data (e.g., watershed area and drainage, results of bathymetric survey, water
quality data) and input from the Del Sol subdivision residents were used to design the
floating wetland to reduce nutrient and suspended solids concentrations of surface
water and to determine optimum size and placement of the floating wetland within the
retention pond. A “wagon wheel” design was chosen for the layout of the floating
wetland because it provided a high water to marsh edge ratio. Each “spoke” of the
wagon wheel was 16 ft wide and about 200 ft fong. In addition, 20" x 20’ rafts of floating
marsh were constructed at each of the three inflow areas to intercept TSS and reduce
nutrients in surface runoff water as it entered the pond. Floating mats were
constructed using PVC pipe glued shut to stay permanently buoyant. The base of each
mat was built with vinyl-coated crab wire, an extremely durable material. The base
mesh served as the planting surface for maidencane (Panicum hemitomon) and other
vegetation. Floating wetland mats were anchored to the pond bottom to keep them in
place when surface water entered and exited the wetland during and after a storm.
Maidencane was the dominant vegetation species planted on the floating structure, and
Southern swamp lily (Crinum americanum) and Southern blue flag iris (Iris hemifolia)
were included for aesthetic appeal. Monitoring showed that some of the spokes of the
floating wetland had vigorous growth while some did not, but the percent cover of
maidencane on the floating wetland increased. All arms of the platform showed a
positive change in cover. Southern swamp lily and Southern blue flag iris had high
survivorship, but did show many signs of herbivory.

In November 2014, 80 baldcypress (Taxodium distichum) and 49 water tupelo (Nyssa
aquatica) seedlings were planted in the shallow areas of the southern portion of the
stormwater pond. Between November 2014 and August 2016, the mean change in
diameter for baldcypress seedlings was 1.67 cm, while the mean change in diameter for
water tupelo seedlings was 1.44 cm, for an annual growth rate of 0.95 and 0.82 cm/yr,
respectively (Leggett 2016). In coastal Louisiana, the mean change in diameter of
baldcypress seedlings planted at three assimilation wetlands was 1.63+0.14 cm/yr and
ranged between 0.5 and 1.3 cm/yr for fertilized and unfertilized seedlings (reviewed by
Lundberg et al. 2011), similar to growth of seedlings planted at the Del Sol stormwater
pond.
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Turbidity in the pond was measured using a Secchi disk that was lowered into the water
column and the depth at which it could no longer be seen was recorded. Secchi depth
was measured at the beginning of the project (March through August 2015) and one
year after installation of the floating wetland (June through August 2016). Secchi depth
changed significantly between the two time periods. Mean Secchi depth measured in
2015 was 23 cm and the mean Secchi depth measured in 2016 was 67 cm.

Water samples at the influent and effluent locations were collected 23 times by the Lake
Pontchartrain Basin Foundation (LPBF) during the course of this study. Water samples
were collected once per hour for 12 hours during a heavy rainfall event and analyzed for
biological oxygen demand (BODs), total organic carbon (TOC), total suspended solids
(TSS), total nitrogen (TN), ammonium (NHs-N), nitrate (NOs-N), ortho-phosphate (POs-P),
and total phosphorus (TP) concentrations. During dry weather, grab samples were
collected at the influent and effluent locations. Mean BODs, TOC, TSS, TN, NO3-N, NH;s-
N, TP, and PO4-P concentrations were calculated for dry and wet sampling periods at the
influent and effluent sampling sites for the time period before installation of the floating
wetland (prior to July 2015) and after installation of the floating wetland (after July
2015). Statistics for nutrient concentrations were conducted on flow-adjusted data due
to backflow from Timber Creek, a water body with un-sewered homes nearby, into the
Del Sol stormwater pond from.

No significant differences were found between mean influent and effluent BODs
and TOC concentrations for wet and dry weather or installation period (Table ES1).
Analysis of variance comparing influent BODs concentration before and after the
installation of the floating wetland showed that mean concentration after
installation was significantly higher than concentration prior to installation. Mean
BOD; removal efficiency (RE) was negative and very similar before and after
installation of the floating wetland. Based on these results, it does not appear that
the floating wetland had any impact on BODs concentrations in the stormwater
pond. The amount of rainfall that occurred during each wet-weather sampling
event was one factor that affected BODs RE, with precipitation less than 2.5 cm
showing a decrease in concentration between the influent and effluent sampling
locations and events greater than 2.5 cm having an increase in concentration
between the sampling locations. BODs is essentially a measure of organic matter
and the main mechanism for rapid removal (i.e., during the 12 hour sampling
period) of organic matter would be settling (while decomposition would be the
main mechanism for removal in a longer time period). The most likely explanation is
that a heavy rainfall would cause water to flow faster through the stormwater pond
than with no rainfall. This faster flow would lower the hydraulic retention time
(HRT) of water in the pond and, with a lower retention time, there is less time for
organic matter to settle than with a higher retention time.

Mean TOC concentration varied over the sampling period, with most concentrations
between 10 and 15 mg/L and, for most samples, with little change between influent and
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effluent concentrations. Mean TOC RE varied between 60 and -60%, with about the
same number of events where concentration decreased between the influent and
effluent sampling locations as those where concentration increased. The amount of
rainfall that occurred during each wet-weather sampling event was one factor that
affected TOC RE, with precipitation explaining about 30% of the variation in RE. Rainfall
events greater than about 4 cm caused an increase in TOC concentration between the
influent and effluent sampling locations while rainfall less than 4 cm caused a decrease
in TOC between the two locations. As with BODs, the most likely explanation is that a
heavier rainfall would cause water to flow faster through the stormwater pond,
lowering the HRT of water in the pond. With a lower retention time, there is less time
for TOC to settle than with a higher retention time. Similar to BODs, the floating
wetland does not appear to enhance TOC removal and may even be a source of TOC in
the surface water, possibly due to sloughing of root organic matter and root exudates.

No significant differences were found for TSS between mean influent and effluent
concentrations for wet/dry weather or installation period (Table ES1). However, it
should be noted that during wet weather sampling events, TSS was much higher in the
pond prior to floating wetland installation than after floating wetland installation and,
while mean TSS concentration varied over the sampling period, both influent and
effluent concentration varied more prior to installation of the floating wetland than
after installation. This is most likely because trees were planted around the perimeter
of the pond and more grass was present as the project progressed and these would slow
sediment runoff into the pond. Statistical analysis found that mean effluent TSS
concentration was higher before installation of the floating wetland than after
installation. TSS RE varied widely among the sampling events and there did not appear
to be any difference in TSS RE prior to and following installation of the floating wetland.
As with BODs and TOC, the main removal mechanism for TSS removal is settling and
during periods of heavy rainfall the HRT may not have been sufficient to allow for TSS
settling. The amount of rainfall that occurred during each wet-weather sampling event
did not have as much of an influent on TSS RE as with BODs and TSS. Dr. Gary Shaffer,
with Southeastern Louisiana University, stated that it took about 10 days for TSS to
settle out of the water column after a heavy rainfall and the 12-hour sampling period
would not capture these changes. This observation, along with the improvement in
Secchi depth, suggests that the floating wetland enhanced sediment removal from the
water column over a longer time period than the 12-hour sampling event.

No significant differences were found between mean influent and effluent TN
concentrations for dry weather sampling periods, but significant differences were found
between influent and effluent concentrations for the wet weather sampling periods
(Table ES1). Mean TN concentration declined over the sampling period perhaps due to
uptake by vegetation growing on the floating wetland. Mean TN RE was not as high as
was expected and did not meet target removal rates. However, during wet weather
sampling events, the floating wetland was effective at removing TN from water flowing
through the stormwater pond. No significant differences were found between mean
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influent and effluent NO3-N concentrations for dry weather sampling, but following
installation of the floating wetland there was a significant difference between influent
and effluent concentrations for wet weather sampling. Nitrate is a readily available
nitrogen source for vegetation and plant uptake and denitrification are two of the major
removal pathways in wetlands. Mean NOs-N concentration varied over the sampling
period, but was generally lower than 0.2 mg/L. Mean NOs-N RE fluctuated over the
sampling period, but with a few extremes was generally positive after installation of the
floating wetland. No significant differences were found between mean influent and
effluent NH4-N concentrations for wet and dry weather or installation period. Mean
NH4-N concentration varied over the sampling period but was primarily less than 1.0
mg/L. NHs-N was a much greater percentage of total nitrogen than NOs-N and this is
important because the nitrogen species will impact removal rates in wetlands. While
plants can uptake both species, only NOs has a permanent removal pathway through
denitrification. Mean NH4-N RE did not change much over the sampling period, with the
exception of two post-installation sampling periods.

No significant differences were found between mean influent and effluent
concentration for dry weather sampling, but mean TP effluent concentration was
significantly lower in the effluent compared to the influent during the wet weather
sampling periods (Table ES1). Analysis of variance comparing mean influent TP
concentration before and after the installation of the floating wetland found that TP
concentration was lower following the wetland installation. Analysis of variance
comparing mean effluent TP concentration before and after the installation of the
floating wetland found that TP concentration was lower following the wetland
installation. During wet weather sampling events, mean TP concentration of water
flowing through the wetland was reduced between the influent and effluent sampling
points (although not significantly), regardless of the presence of the floating wetland.
This is most likely because phosphorus sorbs to sediment and settles out of the water
column as water moves through the pond. The presence of plant roots in the water
column helped settle suspended solids and also take up phosphorus for plant growth.
For dry weather conditions, no significant differences were found between mean
influent and effluent PO4-P concentrations for wet/dry weather or installation period.
However, pre-installation influent and effluent concentrations were significantly
different for wet weather sampling. Like TP, mean PO4-P concentration was very low
and primarily below 0.20 mg/L. Mean PO4-P percent RE varied over time with no
patterns detected, but mean RE was higher during wet weather events than with dry
weather events.



Table ES1. Summary of concentrations and percent removal efficiencies (%RE)
measured in surface water at the Del Sol stormwater pond during dry periods (DRY)

and rainfall events (WET).

DRY

Pre-Installation

Post-installation

In {(mg/L)

Out {mg/L)

%RE

In {mg/L)

Out (mg/L)

%RE

BOD

2.51+0.61 (7)

2.8310.55 (4)

-12.8

2.51+0.19 (6)

2.70%0.29 (6)

-7.7

TOC

9.8441.90 (7)

9.62+1.66 (7)

2.2

9.79+0.78 (6)

9.690.65 (6)

1.0

TSS

17.38+5.92 (7)

22.11+6.47 (7)

-27.2

7.110.78 (6}

23.56+11.45 (6)

-231.3

TN

0.94+0.07 (7)

0.70%0.10 (7)

254

0.50+0.03 (6)

0.58+0.08 (6)

-14.6

NO;-N

0.095+0.028 (7)

0.100+0.047 {7

-5.3

0.090£0.037 (6)

0.16740.078 (6)

-85.2

NH4-N

0.620+0.176 (7)

1.6

0.298+0.055 (6)

0.265+0.053 (6)

11.2

TP

0.1130.061 (7)

)
0.6100.177 (7)
0.050+0.045 (7)

55.6

0.022+0.010 (6}

0.025+0.011 (6)

-154

PO4-P

0.063+0.032 (7)

0.155+00127 (7)

-148.0

0.040+0.000 (6)

0.040£0.000 (6)

0.0

WET

BOD

3.470.21 (54)

3.47+0.25 (60)

-4.8

5.15+0.27 (82)

5.87+0.30 (82)

-10.2

TOC

13.6410.88 (50)

12.1440.51 (56)

11.0

13.7810.44 (66)

13.23+0.91 (66)

4.0

TSS

75.31+12.69 (50)

64.30£12.99 (56)

14.6

23.83+3.08 (66)

27.26+4.84 (66)

-14.4

N

0.9110.04 (50)

0.78+0.02 (56)

13.7

0.74%0.05 {66)

0.5610.03 (66)

23.3

NOs-N

0.113+0.010 (50)

0.098+0.008 (56)

12.8

0.182+0.016 {66)

0.123+0.008 (66)

324

NH4-N

0.62510.045 (50)

0.567%0.021 (56)

9.3

0.47240.030 {66}

0.49510.042 {66)

-3.1

TP

0.216%0.055 {50)

0.0840.008 (56)

62.7

0.05610.004 (66)

0.043+0.005 (66)

23.2

PO4-P

0.077+0.008 (50)

0.05640.005 (56)

21.5

0.061+0.009 (66)

0.040+0.007 {66}

342

The floating wetland significantly reduced total nitrogen concentration of stormwater
and improved water clarity, as measured by a Secchi disc, over the course of the study.
The floating wetland also contributed to the reduction of NO3-N, and PO4-P
concentrations in stormwater . These reductions are proof-of-concept that constructed
floating wetlands can be retrofitted into stormwater retention ponds for the
improvement of water quality. The problems and issues encountered during this

project, and documented in this report, can be overcome and provide guidelines for

what to expect. We are certain that with research and development that the removal
efficiency of the wetlands can be increased and that this method can become viable in
the future.

If floating wetlands were to be installed at other stormwater ponds throughout St.

Tammany Parish, we recommend the following:
» Use a different material to build the floating platforms - The white PVC pipe was

not aesthetically pleasing to homeowners living around the pond. There are

several materials for purchase that may be less noticeable than white PVC pipe.

» Reduce the size of the floating wetland — The “spokes” of the floating wetland

were too large and, when connected together, the entire wetland was too large to
maneuver. In addition, the size made it hard to anchor, and the wetland

subsequently moved during storms.

» Change the shape of any wetlands installed at the influent points — The v-shaped

floating wetlands did not work well when installed at the influent points because
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the force of storm water moving into the wetland cause them to bend and detach
from anchoring. A linear or round shape would probably work much better.
Install hanging biofilters on the wetland — The use of bunches of natural fibers
hanging off of the floating wetland will enhance water filtration and provide
instant fish fry and invertebrate habitat.

Construction materials - Most of the zip ties used in construction broke during the
project, however, the 100-Ib test boating line did not. The boating line is a much
stronger material and zip ties should not be used in this type of construction.
Emergent vegetation — If homeowners do not object, plant emergent vegetation
(or allow natural colonization without mowing) around the edge of the
stormwater pond to reduce nutrients and sediments coming into the pond, and
provide habitat for fish and invertebrates.
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Project Success

PROS CONS

* Fish habitat » Aesthetic appeal

* Improvement in water * Vegetation did not grow
clarity as well as expected

* Tree growth * Structure moved & broke

« Roots 18-20 inches deep apart

« Wetland cleans TSS in * Did not meet target REs
about 10 days after a (or sampling protocol was
rainstorm not adequate to capture

actual removal)

Future Action

« Remove 3 platforms where vegetation has not
grown well

« Move remaining platforms to the far end of
the pond

« Maidencane is a perennial and will continue to
increase in biomass



Questions?
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Tentative Inspection Schedule for Homeowner Sewer Treatment Units: 2017-2020

DATE Number Impairment Inspection Inspection
SUBDIVISION Recorded Watershed (If assessed) |Responsible Party,

Plat Lots [1} 2 131 YR
Abita Nursery 1956 277 Abita River not assessed DES 2018-2020
Abita River Estates, Phl 1979 5 Abita River not assessed DES 2018-2020
Abita River Estates, Ph2 1980 16 Abita River not assessed DES 2018-2020
Abita Springs Annex 1914 TNTC Abita River not assessed DES 2018-2020
Abita Springs Estates, Addition! 1973 50 Abita River not assessed DES 2018-2020
Abita Springs Estates 1959 39 Abita River not assessed DES 2018-2020
Abita Tract 1985 6 Abita River not assessed DES 2018-2020
Abita View Apartments Abita River not assessed DES 2018-2020
Abita View Condominuin Park 14 Abita River not assessed DES 2018-2020
Alexiusville 1935 TNTC Abita River not assessed DES 2018-2020
Alexiusville (East Addition) ? TNTC Abita River not assessed DES 2018-2020
Alpine Village Estates, Phl 1975 19 Abita River not assessed DES 2018-2020
Alpine Village Estates, Ph2 1978 36 Abita River not assessed DES 2018-2020
Atlas Addition 1906 TNTC Abita River not assessed DES 2018-2020
Azalea Park 1955 32 Abita River? not assessed DES 2018-2020
Bootlegger Run 1998 10 Abita River not assessed DES 2018-2020
Dirmann 1908 20 Abita River not assessed DES 2018-2020
Garland's (Covington & Claiborne Add'n) 1900? TNTC Abita River not assessed DES 2018-2020
Glisson Division 1906 12 Abita River not assessed DES 2018-2020
Grande Hills Estates 1984 215 Abita River not assessed DES 2018-2020
Green Woods, Phi 1969 10 Abita River not assessed DES 2018-2020
Green Woods, Ph2 1979 33 Abita River not assessed DES 2018-2020
Greensburg 1961 15 Abita River not assessed DES 2018-2020
Hickory Knoll 1990 16 Abita River not assessed DES 2018-2020
Hillerest Country Club Estates 1961 101 Abita River not assessed DES 2018-2020
Hillcrest Country Club Estates, Additionl 1961 TNTC Abita River not assessed DES 2018-2020
Hillerest Country Club Estates, Addition3 1961 606 Abita River not assessed DES 2018-2020
Hillerest Country Club, Additionl 1961 TNTC Abita River not assessed DES 2018-2020
Hillerest Country Club, Addition2 1961 455 Abita River not assessed DES 2018-2020
Ironwoods 2015 14 Abita River not assessed DES 2018-2020
{.aura Paige Tract 9 Abita River not assessed DES 2018-2020
Long Branch Acres 1973 9 Abita River not assessed DS 2018-2020
Long Leaf Estates, Addition Nol 1976 13 Abita River not assessed DES 2018-2020
QOuk Alley Estates 1979 13 Abijta River not assessed DES 2018-2020
Oak Knoll Estates, RS 1979 INTC Abita River not assessed DES 2018-2020
Pailet First Subdivision 1910 48 Abila River not assessed DES 2018-2020
Pelican Estates 1972 14 Abita River not assessed DES 2018-2020
Pelican Estates, Additionl 1975 11 Abita River not assessed DES 2018-2020
Pelican Estates, Addition2 1918/ 1978 24 Abita River not assessed DES 2018-2020
Pelican Estates, Ph3 1979 28 Abita River not assessed DES 2018-2020
Plantation Manor Abita River not assessed DES 2018-2020
Project 59 1979 8 Abita River not assessed DES 2018-2020
Rainbow 1956 22 Abita River not assessed DES 2018-2020
Sherwood Forest 1966 10 Abita River not assessed DES 2018-2020
Sunny Meadows Acres 1980 8 Abita River not assessed DES 2018-2020
Sunrise Park 1981 72 Abita River not assessed DES 2018-2020
T y Hills 1626 Abita River not assessed Grant 2017-2018
Town of Mailleville 1901 60 Abita River not assessed DES 2018-2020
Town of New Claibone Abita River not assessed DES 2018-2020
Waldheim Estates 1982 43 Abita River not assessed DES 2018-2020
West Abita Springs 1919 308 Abita River not assessed DES 2018-2020
Whippoorwill Grove (on Money Hill), Phl 1988 102 Abita River not assessed DES 2018-2020
Whippoorwill Grove (on Money Hill), Ph2 1992 10 Abita River not assessed DES 2018-2020
Whippoorwill Grove (on Money Hill}, Ph3 1993 55 Abila River not assessed DES 2018-2020
Whippoorwill Grove (on Money Hill), Phd 1994 41 Abita River not assessed DES 2018-2020
‘Whippoorwill Grove (on Money Hill), PhS 1995 12 Abita River not assessed DES 2018-2020
Whippoorwill Grove (on Money Hill), Ph6 1995 8 Abita River not assessed DES 2018-2020
'Whippoorwill Grove (on Money Hill), Ph7 1996 40 Abita River not assessed DES 2018-2020
Wilsonville 1977 TNTC Abita River not assessed DES 2018-2020
Watershed Total 4595 Abita River 2017-2020
Cane Bayou Estates 1984 26 Bayou Cane BOD DES 2017-2018
Fountainebleau Heights 1955 35 Bayou Cane BOD DES 2017-2018
Laure} Oaks 2002 10 Cane Bayou BOD DES 2017-2018
Bayou Acres 1989 8 Bayou Castine BOD DES 2017-2018
Castine Point 1993 15 Bayou Castine BOD DES 2017-2018

Hidden Pines (part of Town of Mandeville) 308 Bayou Castine BOD DES 2017

Mandeville Annex 1913 379 Bayou Casline BOD DES 2017
Town of Mandeville 1928 180 Little Bayou Castine BOD DES 2017-2018
Sunset Park (part of Town of Mandeville) Little Bayoun Castine BOD DES 2017-2018
Cantoncrest (part of Town of Mandeville) Little Bayou Castine BOD DES 2017-2018
V & L Acres Estates 1971 41 Bayou Castine BOD DES 2017-2018
Cours Carson 2002 54 Bayou Castine BOD DES 2017-2018

Bayou Cane/ Bayou

Watershed Total 1056 Castine/ Little BOD DES 2017-2018

Bayou Castine




DATE Number Impairment Inspection Inspection
SUBDIVISION Recorded Watershed (If assessed) |Responsible Party

Plat Lots {1] 2 ) YR
Bayou Bend Estates 1983 24 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Bayou Court 1954 21 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Bayou Liberty Estates 1927 188 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Bayou Liberty Gardens 1930 215 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Bayou Pines 1954 17 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Bayou Vista 1955 132 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Brenwood 1954 104 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Cadillac Park 1954 42 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Christic Ann Lee *Christy Lea mcanals ? 68 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Coin du Lestin, Addition! 1961 48 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Elysian Acres 1973 23 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Elysian Acres, Unit2 1974 21 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Garden Drive 1953 138 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Home Estates Acreage 1967 185 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Huntington Estates 1983 32 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Liberty Acres 1953 98 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Liberty Pines 1960 29 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Nottingham Place, Phl 1978 6 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Oak Manor Estates, Phl 1974 22 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Oak Manor Estates, Ph2 1975 22 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Oak Ranch Estates, Ph2 1974 25 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Oak Ranch Estates, Ph3 1974 7 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Oak Ranch Estates, Phl 1973 54 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Ozone Acres 1952 139 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Qzone Woods (east side) 1956 200 Bayou Liberty BOD Grant 2017
Ozone Woods (westside) 1956 656 Bayou Paquet BOD Grant 2017
Pichon Heights 1944 12 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Pine Ridge 1972 69 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Regal Park Estates 19727 49 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Regal Park Estates, Extension 1972 13 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Romano No.2 1949 19 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Royal 18th Estates 979 4 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Royal Estates, Ph2 1974 19 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Royal Estates. Phl ~1997 13 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Slidell Manor 1946 457 Bayou Liberty BOD Proposed Grant | 2018 - 2020
St Tammany Gardens 1961 252 Bayou Liberty BOD Proposed Grant | 2018 - 2020
‘Thompson Road area 45 33 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Treasure Cove Bayou Liberty BOD Proposed Grant | 2018 - 2020
Victoria Park 1986 30 Bayou Liberty BOD Proposed Grant | 2018 - 2020
‘Wildwood Park 1951 29 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Bayou Terrace 1956 66 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Home Acres 1989 52 Bayou Liberty BOD Proposed Grant | 2018 - 2020
Kimberly Manor 1977 10 Bayou Liberty BOD Proposed Grant | 2018 - 2020
‘Watershed Total 3643 Bayou Liberty BOD 2017 - 2020
Covington Acres 1979 11 Ponchitolawa Creek BOD Grant or DES 2018-2019
Beatty Acres Estates 1968 23 Ponchitolawa Creck BOD Grant or DES 2018-2019
Birg Boulevard, The, Northern & Southern Division 1911 TNTC Ponchitolawa Creck BOD Grant or DES 2018-2019
Crown Country Estates 1978 42 Ponchitolawa Creek BOD Grant or DES 2018-2019
Dove Park 1957 300 Ponchitolawa Creek BOD Grant or DES 2018-2019
Harold Park Acres 1968 26 Ponchitolawa Creek BOD Grant or DES 2018-2019
Heatherstone, Phl 1980 7 Ponchitolawa Creek BOD Grant or DES 2018-2019
Heatherstone, Ph2 1981 35 Ponchitolawa Creek BOD Grant or DES 2018-2019
Helenbirg Lots & Farms 1914 TNTC Ponchitolawa Creek BOD Grant or DES 2018-2019
King's Row 1961 110 Ponchitolawa Creek BOD Grant or DES 2018-2019
Litolff 1962 255 Ponchitolawa Creek BOD Grant or DES 2018-2019
Maplewood Estates 1977 31 Ponchitolawa Creek BOD Grant or DES 2018-2019
Marci Acres 1971 46 Ponchitolawa Creek BOD Grant or DES 2018-2019
Nidda 1954 50 Ponchitolawa Creek BOD Grant or DES 2018-2019
Northern Homes Property 1957 TNTC Ponchitolawa Creek BOD Grant or DES 2018-2019
Ozone Park 1908 212 Ponchitolawa Creek BOD Grant or DES 2018-2019
Ponchatolawa Farm Tract 1915 16 Ponchitolawa Creek BOD Grant or DES 2018-2019
Ponchitolawa 1978 B Ponchitolawa Creck BOD Grant or DES 2018-2019
Ponchitolawa Estates 1959 40 Ponchitolawa Creek BOD Grant or DES 2018-2019
Red Gap Acres 1961 148 Ponchitolawa Creek BOD Grant or DES 2018-2019
Red Gap Annex 1961 ? Ponchitolawa Creek BOD Grant or DES 2018-2019
Suburban Estates 1927 TNTC P";Z‘:g:‘::‘ﬂ%iit & pop Grantor DES | 2018-2019
Thelma Estates 1968 45 Ponchitolawa Creek BOD Grant or DES 2018-2019
"Tolawa Place 1968 7 Ponchitolawa Creek BOD Grant or DES 2018-2019
Waterstied Total 1409 Ponchitolawa BOD Grant 20152019

Creck

Total Inspections (2017-2020) 10,703
[1] TNTC "Too numerous to count” indicates for a "paper SD", there are significant platted lots that may have been resubdivided
[2] Impairments are from the EPA 303(d) list {rom which TMDLs are developed
[3] DES St. Tammany Parish Department of Environmental Services
7 Indicates the information could not be found
Values highlighted in green are the result of current inspection programs (DES & EPA Grants)
















DATE
i PE OF
SUBDIVISION Recorded N‘I‘“‘l’f’ Watershed Location Tmpairment Avg. Lot size/l - TYPEOF | qpyy gy yNSEWERED
Plat Lots (If any} Sd acreage SYSTEM
(in Town of St Tammany;
o . . bounded on south by Hotel 180.58/ 15 -
achurst Farm Lots 1902/ 1909 10 Bayou Lacombe Ave, on west by Mitchell Dr, acte lots Unsewered Subdivision
on north by Park Ave)
(bounded on south by
Pinewood Addition To Lacombe 1912 82 Bayou Lacombe Ti ‘:l::l: Z: xc::l:iy Unsewered Subdivision
Cousin)
P > B3a
Powell Heights 1961 34 Bayou Lacombe Bayou Poweil-> Bayou BOD Unsewered Subdivision
Lacombe
Powell Heights, Ph2 1969 91 Bayou Lacombe Bayou Powell--> Bayou BOD 61.73 Unsewered Subdivision
Lacombe
Powell Heights, Ph3 1973 27 Bayou Lacombe Bayou Powell--> Bayou BOD Unsewered Subdivision
Lacombe
Ridgewood Addition No { 1965 18 Bayou Lacombe (bounded on;dl))y Singletary 48.41 Unsewered Subdivision
Ridgewood Addition No 2 1968 51 Bayou Lacombe (bounded ongld;) y Singletary 108.46 Unsewered Subdivision
Rouville 1911 19 Bayou Lacombe Bayou Lacombe BOD Unsewered Subdivision
Rustling Oaks 1980 15 Bayou Lacombe Cypress Bayou-->Bayou BOD 365/ l 88 Individual Unsewered Subdivision
Lacombe acre min lot
. (bounded on E by Bayou -
akda [ a 1 ] o pd S G
South Oakdale 1946 12 Bayou Lacombe Rouville, to N by USI190) Unsewered Subdivision
Sportsman Park 1957 27 Bayou Lacombe Bayou Lacombe Unsewered Subdivision
‘Tag A Long Annex (Cloverland Acres SD) 1965 926 Bayou Lacombe Bayou Lacombe BOD Unsewered Subdivision
Tag-A-Long 1956 97 Bayou Lacombe Bayou Lacombe BOD Unsewered Subdivision
Tag-A-Long Addn.1 1963 12 Bayou Lacombe Bayou Lacombe BOD Unsewered Subdivision
‘Tammany Forest 1986 104 Bayou Lacombe Unsewered Subdivision
'Town of St Tammany 1900 TNTC Bayou Lacombe 385.62 Unsewered Subdivision
Bayoun Lacombe (bounded
West Oaklawn 1911 131 Bayou Lacombe 0,“ W by Bayou Lacombe; BOD Unsewered Subdivision
bisected by Great Northem
RR)
Wooded Acres 1973 10 Bayoun Lacombe Talesheek Creck—> Bayou BOD 21.13 Unsewered Subdivision
Lacombe
'Woodhaven Estates, Phl 19947 2 Bayou Lacombe Bayou Lacombe BOD ll'ijzlx(l):m Individual Unsewered Subdivision
|Woadhaven Estates, Ph2 1995 11 Bayou Lacombe Bayou Lacombe BOD Individnal Unsewered Subdivision
N 3 o 60.0 aere | septic tanks"
‘oodlands Grove Acres 1981 7 Bayou Lacombe Talasheek-> Bayou 1609175 acre)"septic tanks" per Unsewered Subdivision
Lacombe avglots  |plat
Bayou Lacombe (bounded
'Woodlawn 1973 423 Bayou Lacombe on S by Lincolnville SD, on Unsewered Subdivision
E by 12th St in Lacombe)
Bayou Gardens 1954 145 Bayou Lacombe? Bayou Lacombe? BOD Unsewered Subdivision
Bayou Bend Estates 1983 24 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
. Bayou Liberty (adj Bayou s
7 ) a Libe PWE N
Bayou Court 1954 21 Bayou Liberty Liberty Estates) BOD Unsewered Subdivision
Bayou Liberty Estates 1927 188 Bayou Liberty Bayou Liberty BOD Bayou Liberty
Bayou Liberty Gardens 1930 215 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Bayou Pines 1954 17 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Bayou Vista 1955 132 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
. Bayou Liberty (Adj Liberty N AT
Brenwood 1954 104 Bayou Liberty Gardens SD) Unsewered Subdivision
Cadillac Park 1954 42 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Christie Ann Lee *Christy Lea m+canals 7 68 Bayou Liberty Bayou Liberty BOD ? Unsewered Subdivision
Coin du Lestin, Addition] 1961 48 Bayou Liberty Bayou Liberty BOD 19.00 Unsewered Subdivision
Elysian Acres 1973 23 Bayou Liberty Bayou Liberty BOD 33.84 Unsewered Subdivision
Elysian Acres, Unit2 1974 21 Bayou Liberty Bayou Liberty BOD 27.12 Unsewered Subdivision
Garden Drive 1953 138 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Home Estates Acreage 1967 185 Bayou Liberty BOD Unsewered Subdivision
Huntington Estates 1983 32 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Liberty Acres 1953 98 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Liberty Pines 1960 29 Bayou Liberty Bayou Liberty BOD Unknown Unknown
Nottingham Place, Phl 1978 6 Bayou Liberty Bayou Liberty BOD 21'4'1;15 4 ndividual Unsewered Subdivision
Oak Manor Estates, Phi 1974 22 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Oak Manor Estates, Ph2 1975 22 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Oak Ranch Estates, Ph2 1974 25 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Oak Ranch Estates, Ph3 1974 7 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Oak Ranch Fstates. Phl 1973 54 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Ozone Acres 1952 139 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Ozone Woods (eastside) 1956 200 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
o il
Pichon Heights 1944 12 Bayou Liberty (no roads or location Unsewered Subdivision
markers)
“ine Ridge 1972 69 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
g
.;ikegal Park Estates 19727 49 Bayou Liberty Bayou Libernty BOD 35.36/ 1 acre Unsewered Subdivision
i 8; lots
5.96/ ~ .
Regal Park Estates, Extension 1972 13 Bayou Liberty Bayou Liberty BOD l'xc:e{’io(sl Unsewered Subdivision
. (bounded to N by Camp .
2 949 P Uns d Sut
Romano No 1949 19 Bayou Liberty Village Rd, slidell area) nsewered Subdivision
|Royal 18th Estates 979 4 Bayou Liberty Bayou Liberty BOD 6.83 Individual Unsewered Subdivision




DATE . .
SUBDIVISION Recorded | Yurmber Watershed Location Impairment Avg. Latsize/j - TYPEOF | gp oy pppry UNSEWERED
Plat Lots (If any) Sd acreage SYSTEM
ARoyal Estates, Ph2 1974 19 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
‘nyal Estates. Pl ~1997 13 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
olidell Manor 1946 457 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
St Tammany Gardens 1961 252 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
‘Thompson Road area 45 33 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
‘Treasure Cove Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Victoria Park 1986 30 Bayou Liberty Bayou Liberty BOD Unsewered Subdivision
Bayou Libeny (bounded on
‘Wildwood Park 1951 29 Bayou Liberty N by Bayou Liberty Rd, on S “central” per plat [Unsewered Subdivision
by Laurent Ave)
- . Bayou Libeny (Adj Bayou .
ace 9 : v,
Bayou Terrace 1956 66 Bayou Liberty Libety Estates) BOD Unsewered Subdivision
Bayou Liberty (Northern
Home Acres 1989 52 Bayou Liberty boundary is Royal Golf BOD Individual Unsewered Subdivision
Course)
Bayou Libeny (access on
Kimberly Manor 1977 10 Bayou Liberty west by Bayou Liberty Rd BOD 12.28 Unsewered Subdivision
and on east by Laurent Ave)
Acadian Estates, Ph2 1978 22 Bayou Paquet Bayou Paquet BOD Unsewered Subdivision
Acadian Estates, Phi 1978 22 Bayou Paquet Bayou Paquet BOD Unsewered Subdivision
Bayou Paquet Estates 1971 118 Bayou Paquet Bayou Paquet BOD Unsewered Subdivision
Belle Terre Acres 1975 24 Bayou Paquet Bayou Paquet BOD Unsewered Subdivision
Chateau Estates, Phl 1973 24 Bayou Paquet Bayou Paquet BOD Unsewered Subdivision
Chateau Estates, Ph2 1977 58 Bayou Paquet Bayou Paquet BOD Unsewered Subdivision
Dixie Pines 1954 39 Bayou Paquet Individual Unsewered Subdivision
Fox Lair Bayou Paquet Unknown Unknown
Ozone Woods (westside) 1956 656 Bayou Paquet Bayou Paquet BOD Unsewered Subdivision
Paquet Estate Sites 1970 35 Bayou Paquet Bayou Paquet BOD Unsewered Subdivision
‘Tchoupitoulas Estates 1979 12 Bayou Paquet 12.65 Unsewered Subdivision
Tranquility Park 1956 78 Bayou Paquet Bayoun Paquet BOD Unsewered Subdivision
'Woods, The Phl 1982 20 Bayou Paquet Bayou Paquet BOD 19.22 Individual Unsewered Subdivision
'Woods, The Ph2 1984 22 Bayou Paquet Bayou Paquet BOD 22.00 Individual Unsewered Subdivision
'Woods, The Ph3B 1986 5 Bayou Paquet Bayou Paquet BOD 5.47 Individual Unsewered Subdivision
Woods, Thr Ph3A 1993 24 Bayou Paquet Bayou Paquet BOD 23.00 Individual Unsewered Subdivision
Bayou Vincent ? 539 Bayou Vincent Bayoun Vincent BOD Unknown Unsewered Subdivision
Blue Haven (west) 1928 TNTC Bayou Vincent Bayou Vincent Unsewered Subdivision
~{Browns Village 1951 111 Bayou Vincent Unsewered Subdivision
rowns Village Annex No 1 1952 69 Bayou Vincent Unsewered Subdivision
«iMorgan, West Addition 1965 TNTC Bayou Vincent Bayou Vincent
)
Nottingham Place, Ph2 1980 17 Bayou Vincent Bayou Vincent BOD “ﬂi?:{;sl Individual Unsewered Subdivision
Pincy Ridge Park 1956 301 Bayou Vincent Bayou Vincent BOD Unknown Unsewered Subdivision
West Addition to Morgan ? TNTC Bayou Vincent Bayou Vincent Unsewered Subdivision
Woodland Park 1954 339 Bayou Vincent ((bordered on S by US 190) Unsewered Subdivision
. . {bounded on S by Sharp Rd, s
o] 3614 2
Secluded Estates 1971 20 Bayu Chinchuba E of Hwyl90) 39.97 Unsewered Subdivision
Bonita Estates 1988 23 Bedico Creek Fox Branch--> Bedico Creek Unsewered Subdivision
93
Deer Cross Park, Phl 1989 2 Bedico Creek Fox Banch--> Bedico Creek 35'4::; iere Individual Unsewered Subdivision
N . 8.757/ 2 acres - ot e s
Deer Cross Park, Ph2 1997 4 Bedico Creek Fox Banch--> Bedico Creck min Individual Unsewered Subdivision
Deer Cross Park, Ph3 1998 8 Bedico Creck Fox Banch--> Bedico Creek 20'7]:]:“2 acre Individual Unsewered Subdivision
Live Oak Hills 1962 201 Bedico Creek (nr Goodbee) Unsewered Subdivision
Mayhaw Plantation 2009 5 Bedico Creek Fox an(?ll_]c;; Bedica 57.34 Unsewered Subdivision
. - . . . - 20.52/ 1.7 . .
White Oak Estates 1994 11 Black River—-> LTR Black River-> LTR sere av lots Individual Unsewered Subdivision
Pigeon Roost Creek-—>
Handsome Meadow Farms 1994 34 Bogue Falaa River Simalusa (‘ka") Bogue 69L.75/>10 Individual Unsewered Subdivision
Falay River (castern acres lots
bounfaty is Hwy 437)
Beechwood Gardens 2001 13 Bogue Falaya River Bogue Falaya River Individual Unsewered Subdivision
Blackburn Place 1986 10 Bogue Falaya River Bogue Falaya River Unsewered Subdivision
Bleu Lake Hills Estates, Phl 1972 40 Bogue [Falaya River Bills Crcck-;j-\llgroguc Falaya Unsewered Subdivision
Bleu Lake Hills Estates, Ph2 1979 27 Bogue Falaya River Bills Crcek—lgvlzrogue Falaya Unsewered Subdivision
Bleu Lake Hills Estates, Ph3 1979 28 Bogue Falaya River | DS C’“k;?vzr"g“c Talaya Unsewered Subdivision
ills Creek-- Falayd s
Bleu Lake Hills Estates, Phd 1989 10 Bogue Falaya River | > 11s CFee R?vffg"c Falaya Unsewered Subdivision
Bogue Falaya Plantation 2006 11 Bogue Falaya River Bogue Falaya River Unsewered Subdivision
Chandler 1965 41 Bogue Falaya River (north & adj Madisonville)
) (bunded to E by Monestery
Covington - St Benedict 1929 40 Bogue Falaya River Rd, on S by St Josephs Unsewered Subdivision
Abbey)
Bully Branch--> Reed Brake 87.00/ Sacre
Dogwood Estates 1956 16 Bogue Falaya River > East Fork--> Bogue ) mjl.x‘ Individual Unsewered Subdivision
Falaya River










SUBDIVISION

DATE
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Plat

Number
Lots

Watershed

Location

TImpairment
(If any)

Avg. Lot size/!

Sd acreage

TYPE OF
SYSTEM

SEWERED/ UNSEWERED|

ring Clover Acres

1982

Little Bogue Falaya

Little Bogue Falaya
(bounded on E by LA Hwy
1082)

78.6/ 5 acre
min

"septic tanks" per
plat

Unsewered Subdivision

Great Southem Acres

1982

o)

Little Bogue Falaya River

Red Oak Fork--> Reed
Brake--> East Fork--> Little
Boguc Falaya River (Adj on

northwest to Money Hill
Plantation)

330/ 5 acre
min lot

Unsewered Subdivision

HY Alexander

1905

Little Bogue Falaya River

Little Bogue Falaya River

>4 acre l;ois

Unscwered Subdivision

Little Bogue Falaya

Little Bogue Falaya River

Brushy Fork--> Little Bogue
Falaya River

Individual

Unsewered Subdivision

Magnolia Trace (Covington)

1995

Little Bogue Falaya River

(bounded on sw by Smith
Rd)

19.476/ 1.5
acre avg lots

“Individual Septic
tanks" per plat

Unsewered Subdivision

Old Military Hilis, Phl

1978

Little Bogue Falaya River

(bounded on north by Pat
OBrien Rd and east by L.A
Wy 1082/01d Military Rd)

45.00

Unsewered Subdivision

Old Military Hills, Ph2

1978

20

Little Bogue Falaya River

(bounded on north by Pat
OBrien Rd)

105.06/ 5 acre

min lois

Unsewered Subdivision

Plantation, The (See Resub plat) 12

2005

Little Bogue Falaya River

East Fork--> Little Bogue
Falaya River (N of Hwy21,
berween Hwys 1082410 due
N of Abita Springs)

464.11

Individual

Unsewered Subdivision

Plantation, The, Resub of Parcell

2007

()

Little Bogue Fajaya River

East Fork--> Little Bogue
Falaya River (N of Hwy21,
between Hwys 1082&10 due
N of Abita Springs)

Individual

Unsewered Subdivision

Plantation, The, Resub of Parcels 10A, 1TA &
128 vinto 10A-1 & 11A-1, 12B-1 & 12B-2

2014

Little Bogue Falaya River

East Fork—> Little Bogue
Falaya River (N of Hwy21,
between Hwys 1082&10 due
N of Abita Springs)

Individual

Unsewered Subdivision

Plantation, The, Resub of Parcels 10B-1, 10A-1
vinto 10B-2

2014

Little Bogue Falaya River

East Fork—> Little Bogue
Falaya River (N of Hwy21,
between Hwys 1082810 due
N of Abita Springs)

25.65

Individual

Unsewered Subdivision

Plantation, The, Resub of Parcels 2A&2B

2007

Little Bogue Falaya River

East Fork--> Little Bogue
Falaya River (N of Hwy21,
between Hwys 1082&10 due
N of Abita Springs)

14.6+ acres
each

Individual

Unsewered Subdivision

tantation, The, Resub of Parcels 2A-1, 2A-2, 2A
3 into parcels 2B-1, 2B-2, 2B-3

2014

Little Bogue Falaya River

East Fork--> Little Bogue
Falaya River (N of Hwy21,
between Hwys 1082&10 due
N of Abita Springs)

9.6-1.65 acres

cach

Individual

Unsewered Subdivision

Plantation, The, Resub of Parcels 3A & 3B into
3AL,3B1 &3B2

2008

Little Bogue Falaya River

East Fork—> Little Bogue
Falaya River (N of Hwy21,
between Hwys 1082410 due
N of Abita Springs)

12+ acres
cach

Individual

Unsewered Subdivision

Plantation, The, Resub of Parcels 6, 7A & 8A
into 7TAl & 8AL

2014

Little Bogue Falaya River

East Fork--> Little Bogue
Falaya River (N of Hwy21,
between Hwys 1082810 due
N of Abita Springs)

Individual

Unsewered Subdivision

Plantation, The, Resub of Parcels 9A & 10B into
9A-1 & 10B-1 & 10C

2014

w

Little Bogue Falaya River

East Fork--> Little Bogue
Falaya River (N of Hwy21,
between Hwys 1082&10 due
N of Abita Springs)

Individual

Unsewered Subdivision

Red Oak Estates

1999

Little Bogue Falaya River

Waterhole Fork--> Reed
BrSake--> East Fork-->
Little Bogue Falaya River
(bounded on N by Hwy 40,
cast by MHP)

1715/ 1.5
acre lots

Individual

Unsewered Subdivision

Sundown Farms

1983

Little Bogue Falaya River

Red Oak Fork--> Reed
Brake--> East Fork--> Little
Bogue Falaya River (S of
Hemphill RD)

59.9/5 acre
min

Individual

Unsewered Subdivision

Magnolia Gardens

1942

34

Little Bogue Falaya to east
& Boguc Falaya Riverto
west

Little Bogue Faluya tocast &
Bogue Falaya River to west

FC(LDEQ)

Unsewered Subdivision

Nathanville

1908

140

Little Bogue Falaya?

(bounded on east by Abita
Ave, and on north by Edgar
Ave)

Unsewered Subdivision

Brady Island

1989

LTR

Lower Tchefuncte River

Unsewered Subdivision

Country Club Estates

19355

82

LTR

Bayou Tete L'ours--> LTR

Unsewered Subdivision

Country Club Estates Extension

1962

43

LTR

Bayou Tete L'ours--> LTR

Unsewered Subdivision

Fairway Gardenhomes (Condominium)

2004

70

LTR

Bayou Tete 1.'Ours-—->
LTR(S of I-12, N of Hwy 22,
access off of Hwy 190/ N
Causeway Blvd)

Unsewered Subdivision

alatas

1905%

LTR

Bayu DeZaire--> LTR

169.00

Unsewered Subdivision

Henderson Acres

1979

12

LTR

Black River-->
LTR(bounded on west by 3-
Rivers Heights Sd & ou
south by Brewwster RD)

20.00

Unsewered Subdivision

Hidden Acres

1979

27

LTR

Tehefuncte River (Access
off of Penn Chapel Rd)

3040

Individual

Unsewered Subdivision













DATE . .
SUBDIVISION Recorded | NmDer Watershed Lacation Tmpairment |Avg. Lotsize/}  TYPE OF - Jqpopppn, yNsEWERED)
Plat Lots (if any) 8d acreage SYSTEM
. . Little Brushy Branch-->
ranker' 97¢ W P fvial
anker's 1979 16 Pearl River PRNC--> W Peaarl River Unsewered Subdivision
. Waterhole Branch-->
Bush Forest Bstates, Phl 1980 21 W Pearl River Talisheek Creck--> PRNC-- Unsewered Subdivision
> W Pearl River
Waterhole Branch-->
Bush Forest Estates, Ph2 1980 14 W Pearl River Talisheek Creek--> PRNC-- Unsewered Subdivision
> W Pearl River
Calongneville 1906 26 W Pearl] River Unsewered Subdivision
Cross Gates East 1978 38 W Pearl River W Peari River 17.43 “central” per plat |Unsewered Subdivision
Debonair Heights 1963 48 W Pearl River Unsewered Subdivision
b --> W Pe; 56. e
Doubloon Bayou Estates 1973 42 W Pearl River Doubloon B1-y ou--> W Pearl 631/ 1 acre Unsewered Subdivision
River lots
Hickory Heights 19617 20 W Pear} River 100.00  |Individual Unsewered Subdivision
Gum Bayou--> W Pearl
Hickory Hills 1972 18 W Pearl River River (west boundary is Rivr: 40.10 Individual Unsewered Subdivision
Gardens SD)
“reek--> W Pea
Hickory Village, Phl 1974 41 W Pearl River Gum C“;';V; W Pearl ~1acre lots |Individuat Unsewered Subdivision
> W Pez
Hickory Village, Ph2 1986 2 W Pearl River Gum Cmgi‘vc)r W Pearl 2605  |Individual Unsewered Subdivision
j . W Pearl River (bounded on L P

3 9 W Pea 35 ) S

Holly Ridge 1977 8 W Pearl River south by Indian Village Rd) BOD 183 Individual Unsewered Subdivision
. . W Pearl River (bounded on . .

: > it W o . . ¥ 1 2 i1
Holly Ridge, Additionl 1984 20 Pearl River south by Indian Village Rd) BOD 3042 Individual Unsewered Subdivision
Huchison 1926 42 W Pear] River >2 acre lots Unsewered Subdivision
Indian Village Camp Site, Sectionl 1962 29 W Pearl River W Pearl River Unsewered Subdivision
Indian Village Camp Site, Section2 1971 21 W Pearl River W Pearl River Unsewered Subdivision
Live Qak Ranches 1973 18 W Pear] River W Pearl River Unsewered Subdivision
Lynn Park 1973 19 W Pear] River (bounded on south by 4163 Unsewered Subdivision

Hickory Dr)
R iver-> W
Mill Creek 1969 2 W Pear! River Bogue Chitto River-> 54.00 Usewered Subdivision
Pearl River
Gum Bayou--> W Pearl
Rive X . R
Morgan Bluff Estates 1979 6 W Pearl River wver (.boundcd on west by 6.819/1 acre Individual Unsewered Subdivision
Magnolia Forest, Ph7 and on avg lols
south by Morgan Bluff Rd}
Gum Bayou--> E Pearl River
2 r 3 . et
i datures Way 997 42 W Pearl River ('lf:ccss off of Robert Rd Individual Unsewered Subdivision
Slifell; east of Haaswood
SD)
W Pearl River (NW of Hwy 18.41087~ 1
Ozk Downs 1998 14 W Pearl River 11 and west of Hwy 41, X Individual Unsewered Subdivision
acre lots
north of alton)
Ozonais 1963 60 W Pearl River Doublaca BR“iy‘f’c“r"> W Peart Unsewered Subdivision
(bounded on south by
Ozone Pines 1955 202 W Pearl River Brownswitch Rd, on east by} BOD, FC Unknown Unknown
Military Rd)
i s Creek--> W
Pearl Acres 1928 142 W Pearl River Chinchas CS:; > W Pearl Unsewered Subdivision
( west of Pearl Acres SD,
Pennydale 1977 15 W Pearl River bounded on cast by Cross- 18.25 acres Unsewered Subdivision
Gates SD)
Pouderosa Ranches, Phi 1977 42 W Pear] River 57.15 Individual Unsewered Subdivision
Ponderosa Ranches, Ph2 1977 39 ‘W Pearl River 44,96 Individual Unsewered Subdivision
Ponderosa Ranches, Ph3 1977 31 W Pear] River 40.06 Individual Unsewered Subdivision
32.187/
Ponderosa Ranches, Phd 1977 24 W Pearl River AC:EL[: Individual Unsewered Subdivision
Ponderosa Ranches, Ph5 1980 61 W Pearl River 69.1(;(/)& acre Individual Unsewered Subdivision
Ponderosa Ranches, Pho 1981 44 W Pearl River 58'0%; dere Individual Unsewered Subdivision
55.385/ 1 a .. e
Ponderosa Ranches, Ph7 1981 41 W Pearl River 3810/151 acre Individual Unsewered Subdivision
--> W Pea 7.313/ -
Quail Valley, Phl 1980/ 2003 11 W Pearl River Doubloon Bayon > W Pearl BOD 17.313/>1 Individual Unsewered Subdivision
River acre lots
ayou--> W 2.695/ ~ . PR
Quail Valley, Ph2 1978 21 W Pearl River Doubloon Bmyou > W Pearl BOD 22.605/~ 1 Individual Unsewered Subdivision
River acre Jot
iver--> W Pea 69
Ravenwood, Pht 1978 17 W Pearl River Morgan R“F o> W Dearl 2069/ 1 acre Individual Unknown
River lots
iver-- 37/ 1 @ .
Ravenwood, Ph2 1979 16 W Pearl River Morgan R“,e r--> W Pearl 19.37/1 acre Individual Unknown
River lots
bt o Do a
Ravenwood, Ph3 1979 15 W Pearl River Morgan RW.E > W Pearl 1824/ L acre Individual Unknown
River lots
: . Pear] River Navigational 55/>1 acre e
H o [ 2 2 9 b
idgewood 1964 23 W Peari River Canal--> W Pearl River BOD Jots Unsewered Subdivision
Gum Bayou--> W Pearl
River View 1977 30 W Pearl River River (hounded on W by pop 6171 lacre Unsewered Subdivision
Magnolia Forest, Ph7 and on lots
S by Morgan Bluff Rd)



















(BMPs)2. /O data are provided in Exhibit 5. TSS is utilized as a surrogate for BODs in the
Parish modeling analysis.

Scenario 1: SW discharge from the subdivision detention pond of 1.0 cfs, with WW
discharge DO = 2.0 mg/L. Upper Tchefuncte River DO fails the antidegradation limit
of 0.2 mg/L at RKm 15.2 (element #114 in Reach 2), almost immediately upon
receiving discharges from Pruden Creek. Further, the discharges fail the DO standard
of 5.0 mg/L at RKm 6.6 (element #200 in Reach 3) much further upstream than the
pre-development scenario. The stream DO recovery occurs at RKm 4.2 (element #224
in Reach 4) (Exhibits 6 and 8).

Scenario 2: SW discharge from the subdivision detention pond of 1.0 cfs, with WW
discharge DO = 5.0 mg/L. This modification provides very little improvement in water

quality downstream of the discharge. Upper Tchefuncte River DO fails the
antidegradation limit of 0.2 mg/L at RKm 15.5 (element #114 in Reach 2) rather than
15.2 with DO of 2.0 mg/L. Further, the discharges fail the DO standard of 5.0 mg/L at
RKm 6.6 (element #200 in Reach 3). The stream DO recovery occurs at RKm 4.2
(element #224 in Reach 4) (Exhibits 6.a and 8.a).

Scenario 3: SW discharge reduced to 0.1 cfs, the development successfully meets the

antidegradation limits of <0.2 mg/L DO even with utilizing less expensive VA%
discharge DO of 2.0 mg/L (Exhibits 6.b).

2 Wet Pond I/O concentrations from the NSWD for wet ponds are: TSS, 37.73/9.86 mg/L. and TN, 60.75/21.58

mg/L






























IOR REACH OIST FLOw FLOW TEMP SALN Do BODO1 BODz NEBOD

ke m= /s cfs deg € ppt wgsL  mgsL mgsL mgsL
139 UT 3 12.700 0.9%1 34.385 27.5%0 0.0 7.17 4,35 0,00 1.1%
140 UT 3 12.&00 0.9%1 34,935 27.53 0.0 7.14 4,23 o,00 1.12
141 UT 3 12.500 0.9%1 324.985 27.55 0.0 F.1l0 4,11 o.00 1.0%9
142 UT 3 12.400 0,391 34,985 27.58 0,0 7.07 4.00 0.00 1.06
143 UT 3 12.200 0.991 34.985 27.60 0.0 7.04 3.82 o.00 1.43
144 UT 3 12.200 ©0.%%1 34.985 27.62 0,0 7.01 3.7% Q.00 1.080
146 T 2 12.100 0.921 34,985 27.65 0.0 £.3% 2.67 0.00 0.97
146 UT 3 12.000 0.991 24,385 27.6% 0.0 £.95 3.57 0.00 0.39%
147 UT 3 11.500 0.991 34,985 27.70 0.0 6£.93 3.47 0,00 0.92
148 UT 3 11,800 0.99%1 24,985 27.73 0.0 £&.90 3.38 a,00 0,89
149 UT 3 11.700 0.9%1 34,985 27.75 0.0 §.8% 2.2% 0.00 0,87
150 UT 3 11,600 0.991 324,985 27.73 0.0 6.85 3.1% Q.00 0.34
151 UT 3 11.500 0.3%1 34.985 27.%0 0.0 6. E! 3.10 0.00 0.82
182 UT 3 11,400 0.9%1 34,985 27.83 0.0 .81 2.02 0,00 0.80
WASTELOAD # 152 (FRUDEM CK DRAIN] ENTERS HERE
153 UT 2 11.300 0.995 35,121 27.85 0.0 &.76¢ 4.76  0.00 1.18
154 UT 3 11.200 0.%%5 35,121 27.8% 0.0 6&.73 4.63 0.00 1.14
165 UT 2 11.100 0.995 35.121 27.590 0.0 &.70 4,50 o.0o0 1.11
156 UT 3 11.000 0,995 35.121 27.%% 0.0 &.67 4.37 0.00 1.08
157 UT 3 10.%00 0.995 35,121 27.95 0.0 &.&84  4.25 0.00 1.08
155 UT 3 10.800 0.995 35,121 27.95 0.0 &.81  4.13 0.00 1.02
159 UT 3 10.700 0.99% 35.121 25.00 ©O.0 &.59  4.02 0.00 0.99
160 UT 2 10.500 0,995 36.121 28.03 0.0 &.57 3.91 0,00 0,%&
161 UT 3 10,500 0.995 35,121 28.05 0.0 &.54  3.80 0.00 0O.93
162 UT 3 10.400 ©0.995 35.121 2&.08 0.0 &.52 3.6% 0.00 0.91
163 UT 3 10.300 0.9%5 35.121 2&.10 ©O.0 6,50 3.5% 0.00 0.88
154 UT 2 10.200 D.995 35,121 28.13 0.0 &.48 3.4%3 0.00 0.86
165 UT 3 10.100 0.9%5 36.121 28.1%5 0.0 &.47 3.32 o.00 0.83
166 UT 3 10.000 0.%%5 35,121 25.15 0.0 &.45 3.30 0.o00 0.81
167 UT 3 9.900 0.995 35,121 25.20 0.0 &.43 3.21 o.00 0.7%9
168 UT 2 9,800 0.995 35.121 28.22 0.0 &.42  3.12 0.00 0.76
169 UT 3 9.700 0.3%5 35,121 28.25 0.0 6.40  3.03 0.00 0.74
170 UT 3 9,600 ©0.935 35.121 28.28% 0.0 6,33  2.94 0.00 0.72
171 UT 3 9,500 0.995 35,121 28.30 0.0 6.383 2.86 0.00 0.70
172 UT 3 5.400 0.995 35,121 2%.332 0.0 6,36  2.73  0.00 0.68
173 UT 3 2.300 0.995 25,121 28.35 0.0 &.35 2.70 0.00 0,86
174 UT 3 9.200 p.995 35,121 28.3% 0.0 £.34 2.63 0.00 0.s54
175 UT 3 9,100 ©0.995 35.121 23.40 0.0 5,33 2.55 0.00 0.82
176 UT 2 9,000 0,995 35.121 28.43 0.0 6,32 2.4%  0D.00 0.60
177 UT 3 g§.500 0.995 35,121 28.45 0.0 &.31 2.41 0.00 O.59
178 UT 3 §.800 0.995 35,121 23.43 0.0 6,31  2.34 0.00 O0.57
172 UT 3 8,700 0.9%5 35,121 28.50 0.0 &.320 2.28 0.00 0.585%
180 UT 3 8,600 0.9%c 36,121 28.53 0.0 &.29 2.21 0.00 0.54
181 UT 3 g.600 0.%%5 35,121 28.5%5 0.0 £.28%  2.1% 0.00 0.52
132 UT 3 &.400 D.925 35,121 25.58 0.0 &.28 2.03 0.00 0.51
183 UT 3 8.300 0.9%5 36,121 28.60 0.0 B.27 2.02 0.00 0.4%
184 UT 3 §.200 ©0.99% 35,121 2%.63 0.0 &.27 1.%% 0.00 0.43
WASTELOAD # 185 (TR 15 DRAIN] ENTERS HERE
185 UT 3  &.100 0.9%6 35,179 25.65 0.0 6.25 2.14 0,00 0.53
WASTELDAD # 186 [SOAP AMD TALLOW) ENWTERS HERE
18¢ UT 4 &, 000 1.005 35.483 23.66 0.0 6,11 3.87 0.00 1.37
187 UT 4 7.5240a0 1.005 35.483 28.67 0.0 &.02 3.54 g.00 1.z293
138 UT 4 7.800 1.005% 35.483 28.68% 0.0 §5.92 3.23 o.o0 1.:21
189 UT 4 7.700 1.005 35.48%3 25.6% 0.0 G5.85 2.96 0.00 1.13
120 UT 4 7.600 1.005 35,483 28.¢3 0.0 GL5.78% 2.70 o.00 1,06
191 UT 4 7.500 1.005 35.483 253.70 0.0 GL.72 2.47 Q.00 1.00
19z UT 4 F.400 1.005 35.483 28.71 0.0 §.&65 2.265 0.00 0.594
193 UT 4 F.300 1.005 35.483 28.72 0.0 G.el 2.0F o.00 0,88
194 UT 4 7.200 1.005 35.482 28.73 0.0 G5.56 1.3  0.00 0,53
195 UT 4 7,100 1.005 325.433 238.74 0.0 E.G52 1.73 0.0 0.7%
126 UT 4 Z.000 1.005 35.482 28.74 0.0 G5.48 1.58 o.00 0,73
187 UT 4 5.900 1.005 35.483 23.75 0.0 §5.45 1.44 g.00 0.&8
198 UT 4 &. 500 1.005 35,483 28.76 0.0 G5§.42 1.32 0.00 0.64
19 UT & &.700 1.005 35,482 28,77 0.0 G&5.3% 1l.20 0.00 0.&0
200 UT ¢ &.600 1.005 35.482 28.7% 0.0 G&5.37 1.10 0.00 0.57
201 UT 4 &.500 1.005 35,483 28.79 0.0 G5.35 1.01 0.00 0,53
202 UT 4 &.400 1,005 35,483 25.80 0.0 G5.33 0.92 0.00 0.50
203 UT 4 &.200 1.005 35.423 28.80 0.0 G5.31 0.84 0.00 0.47
204 UT 4 &,200 1.005 35.48%3 2€.81 0.0 G&.30 a.77 0.00 D.44
205 UT 4  &.100 1.005 35,482 28.82 0.0 5.2% 0.70 0.00 O0.41
206 UT 4 &.000 1.005 35.483 28.32 0.0 G&5.2% 0.64 0.00 0,39
207 UT 4 §5.500 1.005 35.433 28.84 0.0 5,27 0.5% 0.00 0.3
208 UT 4 5.s800 2 1.005 3G.483 28.85 0.0 S5.2¢  0.54  0.00 0.34
209 UT 4 5.700 1.00% 35.433 28.85 0.0 G5.26 0.4% 0.00 O0.32
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FLOW FLOYW TEMP SALMN Do ECDL1
m=/s cfs deg C ppt mg/L mg/L
1.005 3£,453 25.%6 0.0 5.25 0. 45
1.008 35,4582 28.87 0.0 G5.2% 0.41
1.005 35,4533 28.85 0.0 G§5.24 0.27
1.005 35.4%3 25,85 0.0 5.24 0.24
1.005 35.45%3 23.5%0 0.0 G5.24 0.31
1.005 35,453 28.91 0.0 5.24 0,28
1.005 35.483 28.%1 0.0 G5.24 0.26
1.005 35.483 23,92 0.0 5.24 0.24
1,005 35.483 28,53 0.0 65,24 0.22
1.005 35,483 23.%4 0.0 &5.z24 o.20
1.008 £.483 28.%5 0.0 5.2% 0.1%
1.005 35.483 25.96 0.0 5.25 0.17
222 [(STPF OUTPATIENT) EMTERS HERE
1.005 35,485 25.%7 0.0 5.25 0.15
1.005 35,485 25,97 0.0 5.25 0.14
224 (TR 1z CLUSTER] EMNTERS HERE
1.005 325.495 25.98 0.0 G5.25 0.26¢
225 (TIMEBER BRAMCH]) ENTERS HERE
1.010 35.6581 25,99 0.0 5.22 1.06
226 (CITY OF COVING)] ENTERS HERE
1.020 32&.375 29,00 0.0 5,19 1.37
227 (TYLER ST CLUSTER] ENTERS HERE
1.031 326.294 29.01 0.0 5.07 1.22
1.031 36.3%4 29,03 0.0 4,37 1.07
1.031 36.394 29.04 0.0 4,87 0.593
1.031 36.3%4 29,05 0.0 4.78 0.81
1.031 36.32%4 25.07 0.0 4.70 0.71
232 (TR 11 DRAINW] ENTERS HERE
1.031 326.395 2%.0% 0.0 4.63 0.562
233 (TR 10 CLUSTER] EMNTERS HERE
1.032 326.441 29,09 0.0 4.55 0.76
1.032 326.441 29,11 0.0 4.48 0.66
1.032 36.441 25.12 0.0 4.41 0.57
1.032 36.441 29,13 0.0 4.36 0.50
1.032 36.441 25.15 0.0 4.30 O.d44
1.032z 26.441 29.16 0.0 4.28 0.28
1.032 326.441 29.17 G.0 4.21 0.33
1.032 36.441 25,15 0.0 4.16 0.29
1.022 36.441 29.20 0.0 4.12 0.25
1.022 36.441 29.21 0.0 4.03 0.22
1.032 326.441 29.22 0.0 4.05 0.19
1.032 36.441 23.24 0.0 4.02 0.17
1.032 3£.441 25.25 0.0 32.9% 0,15
1.032 36.441 29.26 0.0 3.96 0.12
1.032 36.441 29,28 0.0 2.33 0.11
1.032 36.441 29.25% 0.0 3.90 0.10
1.032 36.441 25,68 0.0 3,88 0.10
1.032 36.441 28,08 0.0 3.57 0.11
1.032 36.441 27.47 0.0 3.87 0,15
1.032 326.441 26.86 0.0 3.87 0.24
1.032 36.441 26.25 0.0 3.87 0.44
254 (TR & DRAIMW) ENTERS HERE
1.034 36.523 25.65 0.0 3.57 0.85
255 (TR 2 DRAIN) ENTERS HERE
1.034 #.529 25.04 0.0 3.85 0.79
256 [UIL GREEMBRI&R] EMTERS HERE
1.038 36.662 24,43 0.0 3,89 0.73
1.0328 36.662 23.83 0.0 3.32 0.65
1.038 36.662 23.22 0.0 3.96 0.57
1.038 36.662 22.61 0,0 4.01 0.51
1.0328% 26.&62 22.00 0.0 4.0F 0.45
1.038 3Jé&.862 21.40 0.0 4.15 0,42
1.038 36.662 20,79 0.0 4.28 0. 40
1.038 36.662 20,18 0.0 4.40 0.40
1.038 3¢.662 19.57 0.0 4.63 0.45
1.03% 36.662 1%.37 0.0 5.00 .60
1.038 32&.662 18.36 0.0 65,65 0.93
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I0R REACH 0DIST FLOwW FLO'W TEMP SALM Do BOD1 BOD2 NEOD

km m= /s cfs deg € ppt mgsL mg /L masL  mgsL

138 UT 3 12.800 1.020 36,011 27.48 0.0 &.82 4,86 .00 2.77
129 UT 3 12.700 1.020 2¢,011 27.50 0.0 &.77 4.73 o.00 2.7
140 UT 3 1z.&00 1.020 3&.011 27.82 D.0 &£.72 4.60 o.00 2.63
141 UT 3 12.500 1.020 346,011 27.85 Q.0 &.&7 4,45 Q.o 2,85
142 UT 2 12.400 1.020 3e6.011 27.58 0.0 &£.63 4,36 0,00 2.48
142 UT 3 1z2.300 1.020 3%.011 27.60 0,0 &.59 4,24 0,00 2.4:2
144 UT 2 12z2.:200 1.020 36,011 27.63 0,0 &£.55 4,13 o,00 2.3
145 UT 3 12.100 1.020 26.011 27.65 0.0 &.51 4.01 o.o00 2.29
146 UT 3 2.000 1.0z0 26,011 27.68 0.0 £.48 3.91 0.00 2.22
147 UT 23 11.900 1.020 36.011 27.70 (0.0 6.44 3.80 n.0o0 2.1s
148 UT 3 11.300 1.020 36.011 27.73 0.0 &.41 3.70 0.00 2.10
149 UT 3 1l1.700 1.020 36,011 27.75 0,0 &.38 3.60 0,00 2.05
150 UT 3  11.&00 1.0z20 326,011 27.75% 0.0 &.35 2.50 a.,00 1.99
151 UT 3 11.500 1.020 3&.011 27.80 0.0 &.,32 3.41 Q.00 1.94
152 UT 32 11.400 1.0z0 3&.011 27.83 0.0 £.29 3.32 0D.00 1.88

WASTELOAD # 153 (PRUDEM CK DRAIM) ENTERS HERE
152 UT 3 11.3200 1.024 26,147 27.85 0.0 &.24 5.00 D.00 2.22
154 UT 3  11.Z200 1.024 35.147 27.86 0.0 e.21 4,86 0.00 2.1
1585 UT 3 11.100 1.024 36.147 27.90 0.0 £.17 4,73 a,00 2.10
156 UT 3 1l1.000 1.024 36,147 27.93 0.0 6.14 4,61 0,00 2Z2.04
157 UT 3  10.9200 1.024 36.147 27.95 0.0 s.11 4,48 g.o0o0 1.59
15& UT 3 10,8500 1.024 3268.147 27.88 0,0 &.09 4.36 0.00 1.932
152 UT 3 10.700 1.024 3¢.147 28.00 0.0 &,06 4.24 a.00 1.88
160 UT 3 10.<00 1.024 36.147 28.03 0.0 &.04 4,13 0.00 1.8
1¢1 UT 32 10.500 1.024 36.147 2&.05 0.0 &.01 4,02 0.00 1.78
152 UT 2 10.400 1.024 36.147 28.05 0,0 65.99 3.91 o.0o0 1.73
163 UT 3 10.300 1.024 36.147 25.10 0,0 G5.97 3.80 0.00 1.68
14 UT 3 10,200 1.024 26,147 2&.13 0.0 G5.925 3.70 N.00 1.64
165 UT 3 10.100 1.024 36.147 28.15 0.0 5.93 3.60 a,00 1.52
166 UT 3 10.000 1.024 326,147 28.15 0.0 G§.32 3.50 0,00 1.8%
147 UT 3 9,900 1.024 36.147 2&.20 0.0 5.50 3.41 o.00 1.50
168 UT 3 9.800 1.024 36.147 28.23 0,0 G§.83 3.31 0.00 1.46
169 UT 3 2.700 1.024 326,147 28,25 0,0 G&5,87 3.22 0.00 1.42
170 UT 3 9.600 1.024 36.147 25.28 0.0 G5.86 2.14 0.00 1.38
171 UuT 3 9.500 1.024 3¢.147 2¢.20 0.0 G5.858% 3.05 0.00 1.34
172 UT 3 9,400 1.02z4 36.147 23.33 0.0 5.84 2.97 o.00 1.31
173 UT 3 9.300 1.0z4 2¢.147 2%.35 0.0 5.83 2.89 0.00 1.27
174 UT 32 9.200 1.024 34.147 28,3 0.0 G5.&2 2.581 D.0n0  1.24
175 UT 3 9.100 1.024 36,147 2&8.40 0,0 GE.81 2.73 nD.00 1.20
176 UT 32 9,000 1.024 36,147 28.43 0,0 G5.81 2.66 0,00 1.17
177 UT 3 3.500 1.024 36.147 25,45 0.0 5.80 2.58 g.00 1.14
178 UT 32 g.,300 1.024 36.147 28.482 0.0 G&.79 2.51 g.o0 1.10
179 UT 3 2,700 1.024 36.147 28,80 0,0 GL5.79 2.44 D.00 1.07
130 UT 3 3.600 1.024 3&.147 258.53 0.0 §5.7%9 2.38 0.00 1.04
121 UT 3 g.500 1.024 36.147 28.55 0.0 65.78 2.31 0.00 1.01
182 UT 3 2.400 1.024 36,147 23.56 0,0 G5.78 2.25 n.00 0.99
182 UT 3 s.300 1.024 36.147 28.60 0.0 5.7% 2.19 0.00 0.96
154 UT 32 8.200 1.024 36.147 28.63 0.0 5.77 2.13 D.00 0,93

WASTELOAD # 185 (TR 15 DRAIN] EMTERS HERE
185 UT 3 5.100 1.025 326.205 28.65 0,0 G5.76 2.25 0.00 1.07

WASTELOAD # 186 (SOAF AND TALLOW) ENTERS HERE
18¢ UT 4 8,000 1.034 3&.509 28,66 0.0 5.63 3.96 a.00 1l.7&
187 UT 4 JF.300 1.034 35.509 2%.57 0.0 §.,55 3.62 0.00 1.&5
188 UT 4 J.800 1.034 35.509 28.88 0.0 5.47 3.322 o.no0 1.G5%5
1392 UT 4 7.700 1.034 36.5809 28.65 0,0 G§.39 3.04 0.00 1l.46
190 UT 4 7500 1.034 36,50% 23.82 0.0 5.33 2.79 0,00 1.38
131 UT 4 Z.500 1.034 32¢.50%2 28.70 0.0 G5.27 2.56 n,oo 1.239
122 UT 4 7.400 1.034 3¢&.50% 25.71 0.0 G5.:22 2.3d n.oo l.22
193 UT 4 7.200 1.0324 324,509 28.72 0,0 65.18 2.15 0.00 1.14
124 UT 4 7.200 1.0324 36.503 28.73 0,0 G5.14 1.97 D.00 1.08
128 UT 4 7.100 1.034 36,509 25,74 0.0 5.10 1.50 0.00 1.01
19¢ UT 4 JF.0an 1.034 36,509 23.74 0.0 &.07 1.65 0.00 D.95
197 UT 4 E.900 1.034 3¢.50% 23.75 0.0 G5.04 1.51 n.00 0.90
198 UT 4 a.800 1.0324 35.509 28.76 0.0 5,02 1.39 0.00 0O.54
129 UT 4 6.700 1.034 36,509 28.77 0.0 G&5.00 1.27 0.00 0.79
200 UT 4 5,600 1.034 36,509 25.758 0.0 4.938 1.16 D.oo 0.7
201 UT 4 &.500 1.034 36.509 25.79 0.0 4.96 1.07 0.00 0.70
202 UT 4 a.400 1.034 3I&.509 23.80 0.0 4.395 0.98 Q.00 0.66
203 UT 4 5,300 1.034 3&6.50% 23.30 0,0 4.94 0.332 n.00 0,62
204 UT 4 6.200 1.034 3¢£.509 28,31 0.0 4,93 0.582 0.00 0,58
2058 UT 4 &.100 1.034 36.509 25.32 0.0 4.33 0.75 n.00 0,55
206 UT 4 &.000 1.034 26.509 25.83 0,0 4.92 0.69 0.00 0.52
207 UT 4 5.900 1.0324 34.509 25.84 0.0 4.92 0.&2 0.00 0.49
208 UT 4 £.300 1.034 36.509 28.85 0.0 4.392 0.55 0.00 0,48



I0F REACH DIST FLOW FLOW TEMP SALHN Do BOD1 BOD2 NWBOD

km m=/s cf= deg C ppt mg/L mg L mg,L  mg/L
! 208 UT 4 c.700 1.034 26.509% 2§.85 0.0 4,92 .53 0.00 0,43
o 210 UT 4 c.&00 1.034 32E.509 23.36 0.0 4.92 0.48 0.00 0.40
211 UT 4 5.5a00 1.034 26,509 28,87 0.0 4.92 0. 44 0.00 D0.38
212 UT 4 E.400 1.034 326,509 28.85 0.0 4,92 0.41 .00 0.36
212 UuT 4 L.200 1.034 36.50% 28.8%2 0.0 +4.33 0,37 G,00 0,34
214 UT 4 5.200 1.034 2&.508 258.3%0 0.0 4.33 0.34 0,00 0.32
215 UT 4 £.100 1.034 326.50% 28.91 0.0 4.24 .31 n.00 0.30
216 UT 4 5.000 1.034 36.509 28.91 0.0 4.%24 .29 G.00 0.:28
217 UT 4 4.300 1.034 38.503 28.92 0.0 4.95 0.26 0.00 0.26
218 UT 4 4,800 1.034 326,509 285.932 0.0 4.95 0.24 0,00 0.25
219 UT 4 4,700 1.034 26,509 28.94 0.0 4.9%5 0.z22 o.00 0.22
220 UT 4 4,500 1.034 36.50% 25.9% 0.0 4,97 0.20 0.00 0.22
221 UT 4 4,500 1.0324 35.509 28.9¢ 0.0 4.898 0.18 go.00 0.21
WASTELODAD # 222 (STP OUTPATIENT) EMNTERS HERE
222 UT 4 4.400 1.034 36,511 25.27 0.0 4.98 0.17 0.00 0.20
223 UT 4 4.300 1.034 35.511 28.97 0.0 4.38 0.16 0.00 0.18
WASTELOAD # 224 (TR 12 CLUSTER) ENTERS HERE
224 UT 4 4,200 1.034 32&.521 28.98 0.0 &.00 0,27 0,00 0.20
WASTELOAD # 225 (TIMBER BRANCH) ENTERS HERE
225 UT 4 4,100 1.039 326.677 28.99 0.0 4.37 1.0% a.00 D0.53
WeSTELOAD # 226 (CITy OF COWIMG) EMTERS HERE
226 UT 4 4,000 1.08% 37.401 2%.00 0.0 4,35 1.35 0.00 0.81
WASTELDAD # 227 (T¥LER ST CLUSTER) EMTERS HERE
227 UT & 3.5200 1.060 37.420 29,01 0.0 4,84 1.21 0,00 0O.76
228 UT & 2.500 1.060 37.420 25.03 0.0 4,75 1.08 0.00 D.65
22% UT & 3,700 1.060 37.420 29.04 0.0 4.66 0.23 0D.00 0.8l
230 UT & 3.600 1.060 37.420 2%.05 0.0 4.58 0.81 0,00 0O.55
231 UT & 3.500 1.060 37.4z20 29.07 0.0 4.51 0.71 0.00 0.50
WASTELOAD # 232 (TR 11 DRAIN) ENTERS HERE
232 UT & 2,400 1.060 37.421 25.08 0.0 4,44 0.63 0.00 0.45
WASTELOAD # 233 (TR 10 CLUSTER) ENTERS HERE
233 UT & 3.300 1.061 37.487 23.09 0.0 4.37 0.7 0,00 0.52
234 UT & 3.200 1.061 37.487 2%.11 0.0 4.31 0.66 0.00 0.47
235 UT & 3.100 1.061 37.467 29.12 0.0 4.25 .53 0,00 0O.42
236 UT & 3.000 1.061 37.457 29.13 0.0 4.:z20 0.51 0D.00 0,38
237 UT & 2.500 1.061 37.467 2%.15 0.0 4.1F% 0.44 o.00 0.24
238 UT & 2.800 1.061 3I7.4867 23.1% 0.0 4.10 0.3%5 0.00 0.31
239 UT & 2.700 1.061 37.467 29.17 0.0 4,08 0.34 0,00 0.2%
240 UT 5 2.&00 1.061 37.467 29.18 0.0 4.03 0,30 o,.00 0.25
241 UT & 2.500 1.061 37.467 29.20 0.0 3.33 0.26 0.00 0.23
242 UT & 2.400 1.061 37.467 29.21 0.0 2,896 n.23 g.,00 0.20
242 UT & 2,300 1.061 37.467 23.22 0.0 2.%3 a.z20 o.00 0.18
244 UT G 2.200 1.061 27.467 23.24 0.0 3.90 0,17 0,00 0.17
245 UT & 2.100 1.061 37.467 29.25 0.0 3.87 0.1% 0,00 0.1%5
245 UT & 2.000 1.061 37.467 29.26 0.0 3.8% 0.132 o.00 0.12
247 UT & 1.200 1.061 3I7.467 2%.28 0.0 2.832 0,12 o.o00 0.12
248 UT & 1.800 1.061 37.457 2%9.2% 0.0 32.80 0.10 0.00 0.10
249 UT & 1.700 1.061 37.467 25.68 0.0 3.7 0.10 0.00 0.0%
250 UT =& 1.500 1.061 37.467 28.08 0.0 3.78 n.11 0,00 0,09
251 UT & 1.500 1.061 37.467 27.47 0.0 3.78 0.15 0.00 0.10
252 UT & 1.400 1.0681 37.467 26.86 0.0 32.78 0.24 o,00 0,11
253 UT & 1.300 1.061 37.487 26.25 0.0 2.78 0.43 0.00 0.1s
WASTELOAD # 254 (TR S DRAIM) EMTERS HERE
254 UT & 1.200 1.063 37.54% 25.65 0.0 3.73 0.83 Q.00 0,25
WASTELOAD # 255 [TR 5 DRAIN) EMTERS HERE
255 UT & 1.100 1.052 37,555 25.04 0.0 2.830 .78 0,00 0.25
wasTELOAD # 256 (UIL GREEMERIAR) EMTERS HERE
256 UT & 1.000 1.067 37.683% z24.43 0.0 32.82 n.72 0,00 0.26
257 UT & 0.200 1.067 37.68% 23,33 0.0 3.85 0.64 0.00 0.23
258 UT & 0.&800 1.067 237.688 22.22 0.0 2,88 Q.57 n.o00 0.22
289 UT & 0,700 1.067 37.688 22.61 0.0 32.34 0.51 0.00 0.20
260 UT & 0.&00 1.067 37.685 22.00 0.0 4.00 0. 48 0.00 0.1%
26l UT & 0,500 1.067 37.68% 21.40 0.0 4.08 0.42 a,00 0.18
262 UT & 0.400 1.067 23F.688 20.7% 0.0 4.13 0.40 0.00 Q.13
263 UT & 0,300 1.067 37.688 20.18 0.0 4.34 0.40 0.a0 0,20
264 UT % a. 200 1.067 27.638 19.57 0.0 4.57 0.45 o,.00 0.25
265 UT 6 0,100 1.067 37.638 18.97 0.0 4.%6 0.&0 o.00 0.36
266 UT & -0D.000 1.067 37.68% 18.36 0.0 G5.&4 0.93 0.00 0,57







I0R

138
133
140
141
142
143
144
145
146
147
143
143
150
151
152

153

1E6
1t&
157
158
1583
1e0
16l
162
1632
154
165
lee
167
168
163
170
171
172

174
175
176

77

17s
172
180
181
182
133
154

185

135
157
188
185
120
121
192
133
194
135
196
137
128
133
200
201
202

208

REACH OIST
km

uT 3 12.800
ur 3 1z2.700
uT 3  12.s00
T 2 12.E500
uT 3 12.400
uT 3 1z.300
uT 2 12.200
T 2 1z.100
T 2 12.000
uT 3 11.300
uT 3  11.g00
uT 3 11.700
uT 3 1l.s00
uT 3 11.500
UT 2 11.400
WASTELOAD

uT 3 11.3080
uT 2 1l1.:z00
UT 2 1l1.100
uT 3 1l1.000
uT 2 10.500
uT 3 10.800
uT 2 10.700
uUT 3 10.600
uT 2 10.500
uT 3 10.400
uT 3 14.300
T 3 10,200
uUT 2 10.100
uT 2 10.000
uTr 2 9.900
uT 3 9,800
uT 3 9.700
uT 2 2.600
uT 3 9.500
uT 3 9.400
uTr 3 9.300
uT 3 9.200
uT 3 2.100
uT 2 2.000
uT 3 §.900
uT 3 8.800
uT 3 3,700
uT 3 5.6800
uT 3 5.500
uT 3 2.400
uT 3 g.300
uT 2 g.200
WASTELDAD

uT 3 g.100
WASTELDAD

uT 4 2.000
uT 4 7.900
uT 4 F.8&00
uT 4 7,700
uT 4 7.600
uT 4 7.500
uT 4 7.400
uT 4 F.300
uT 4 F.z200
uTr 4 7.100
uT 4 7.000
uT 4 &, 200
uT 4 6.5%00
uT 4 6.700
uT 4 5,500
uT 4 &, 500
uT 4 5.400
uT 4 &.300
uT 4 6.200
uT 4 5.100
uT 4 5.000
uT 4 5.300
uT 4 5.800

FLOW
m= /s

0,935
0,335
0.33E%
0.235
0,335
0,935
0.3935
0.235
0,335
0,335
0.93%
0.995
0.399%
0.355
0.3395

0.9395
0,998
0.3598
0.395
0.395
0,.99%
0.398
0.398
0,398
0.938
0.998&
0.3938
0.995
0.935
0.998
0,998
0.338
0,938
0.998
0,935
0,998
0,998
0,333
0.598
0.3398
0.935
0,998
0.9398
0.9395
0.935
0,923
0.9238

FLOW
cfs

35.121
35.121
35.121
25.121
36.121
35.121
35.121
35,121
35.1z21
35.121
38,121
35.121
35.121
35.121

35.121 27
153 (PRUDEN CK ORAIN) E

35.257
35.257
35,2587
35.257
35.257
35.257
35,257
35,257
35.257
35,2587
35,2587
35,257
35,257
35.257
35.257
35.257
35.257
35,257
35,257
35.257
35,257
35.257
35,257
35.257
35.2587
35,2587
35,2587
35,2587
35.257
35.257
35,2587
35,257

TEMP SALN

deg <

27.48
27.50
27.53
27.55
27.58
27.60
27.63
27 .65
27.68
27.70
27.73
27.75
27.78
27.80
.53

27.85
27.88
27.30
27.93
27.595
27.98
28.00
28.03
25.05
28.08
25.10
28.13
28.15
28.18
25.20
28.23
28.25
28.28
28.30
28.33
28.35
28.38
258.40
28,43
258.45
25.4%8
25.50
28.53
28.55
25.58
2R.60
25.63
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.53
.60
-
.54
.52
.50
.47
.45
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135 (TR 15 DRAIN) ENTERS HERE

1.000

35.321%5

186 (S0AP AND

1.00%
. 003
.00s
. 003
L002
i
. 003
. 003
. 0o
. 003
.00
. Q03
003
. 003
. 003
. 0as
. Q03
oo
002
. 003
003
. 002
. Q05

»

PFRRERPRRPRPEERRPRERRPRRERPERERRERP P

35.619
35.6183
35.61%
35.61%
35.6173
35.51%
35.619
35.513
35.61%
35.5153
35.61%
35,613
35.619
35.61%
35,615
3E.615
35.618
35,612
35.5618%
35.613
35.619
35.613
35.619

0o EODL
mg /L maL
F.16 4.5%
7.12 4.42
7.08 4.30
F.0% 4.18
7.01 4.07
6. 328 3.96
5.95 3.85
65,92 3.74
5.589 3.64
6.86 3.54
5.33 3.d44
6.81 3.35
.79 3.2%
5.76 3.1%
6.74 3.08

TERS HERE
6 63 51
) .68
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23%.65 0.0 6£.1%
TALLOW) ENTERS HERE
28, s 0.0 6.05
28.67 0.0 5.9%
2%.68 0.0 G5.87
2%3.68 0.0 G&.79
2%.6% 0,0 G5.7¢
2%.70 0.0 G.e66
28.71 0.0 5.0
28.72 0.0 G.5%
28.73 0.0 5,51
2%.74 0.0 G.4s
2%.74 0.0 ©5.43
2%.75 0.0 E.40
28.76 0.0 5.37
28.77 0.0 5.34
Z28%.78 0.0 5.32
2&.79% 0.0 G&5.320
2%.80 0.0 G&.:28
2%.80 0.0 G&.:26
28.81 0.0 5.25
23.82 0.0 G.24
28.82 0.0 G&5.:23
28.84 0,0 G&.22
2%.85 0,0 G&.z22

BODZ
mg,L
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I0R

203

221

222
223

224

253

254

266

REACH DIST
km

ut 4 5,700
ut 4 5. G600
T 4 E.500
ut 4 C.400
utr 4 5,300
ut 4 £.200
Ut 4 5.100
ut 4 C.000
Ut 4 4,900
T 4 4,800
ut 4 4,700
ut 4 4,600
Ut 4 4,500
WASTELOAD

ut 4 4,400
ut 4 4,300
WASTELOAD

utr 4 4,200
WASTELOAD

Ut 4 4.100
WASTELOAD

Ut 4 4,000
wWaSTELOAD

Ut s 2.900
UT & 3,300
Ut & 3.700
Ut & 3.600
Ut & 3,500
WASTELOAD

uT & 2.400
WASTELOAD

Ut & 3.300
uT s 3.200
Ut & 2,100
L 3.000
T s 2.900
T & 2.300
Ut & 2.700
uT ¢ 2.600
Ut & 2.500
T 5 2.400
Ut & 2,300
Ut s 2.200
Ut & 2.100
UT & 2.000
ur s 1,300
ut s 1.800
Ut & 1.700
ut % 1.500
UT ¢  1.500
Ut ¢ 1.400
UT & 1.300
WASTELOAD

uT & 1.200
WASTELDAD

UT ¢  1.100
WaSTELOAD

Ut & 1.000
UT & 0,200
uT & 0.800
Ut & 0. 700
UT &  0.s00
uT & 0,500
uT & 0.400
ut & 0.300
UT &  0.200
Ut & 0,100
UT & -0,000

* o & H*

FLOW FLOW TEMP SALN oo BODL
m* /s cfs deg € ppt mgs L ma,/L
1.00% 35,619 28,85 0.0 5.21 o.50
1.009 35.£19 28.85 0.0 5.21 0. 45
1.p0% 35,619 23.87 0.0 5.20 .41
1.00% 35.61% 23.8% 0.0 §.20 0.3%
1.00% 35,619 28.8% 0.0 5.20 0.35
1.008 35.61% 25.90 0.0 5.20 0.3z
1.009 35.61% 28.91 0.0 5.20 0.z9
1.009 35.61% 25,91 0.0 &§.z20 0.25
1.00% 35,619 23.%2 0.0 G&5.20 0.24
1.00% 35.61% 25.%3 0.0 5.20 n.z22
1.00% 35.61% 25.%4 0.0 G5.21 0.20
1.00% 35,619 28.95 0.0 5.21 0.1s
1.009 35,619 25.%% 0.0 GE.2 0.17
2z2 (5TFP DUTPHTIENT) ENTERS HERE
1.00% 35,621 25.%7 0.0 65.22 0.1s
1.009 35,621 23.97 0.0 5.22 0.14
224 (TR 12 CLUSTER]) ENTERS HERE

1.009 35.631 258.9% 0.0 5.22 0.2¢
225 (TIMEER BRANCH) EMTERS HERE

1.013 35.787 28.%9 0.0 5.139 1.05
226 (CITy OF COVING) ENTERS HERE
1.024 26.511 29.00 0.0 5.1% 1.3¢
227 (TYLER ST CLUSTER) ENTERS HERE
1.0324 3¢.530 23.01 0.0 G5.04 l1.22
1.034 36,530 23,03 0.0 4.94 1.07
1.034 3&.530 23.04 0.0 4.84 0.93
1.034 3¢.530 23.05 0.0 4.76 0.81
1.024 3£.530 29.07 0.0 4,68 0.71
23z (TR 11 DRAIMN) ENTERS HERE

1.034 36,531 29.08 0.0 4.61 0.3
223 (TR 10 CLUSTER) EMNTERS HERE

1.03¢ 36.577 29.0%3 0.0 4.53 0.76
1.036 36.577 29.11 0.0 4.46 0.66
1.03¢ 36,577 23.12 0.0 4.39 0.55
1.03¢6 36,577 29.13 0.0 4.34 0.50
1.03¢6 36,577 29.15 0.0 4.2% 0.44
1.036 36.577 2%.16 0.0 4.23 0.3s
1.03¢6 326,577 29.17 0.0 4.13 0.33
1.036 26.577 29.18%8 0.0 4.15 n.29
1.036 36,577 23.20 0.0 4.11 0.25
1.036 36,577 23.21 0.0 4.07 0.22
1.036 36.57F 2%.22 0.0 4,04 0.13
1.03¢ 36.577 23,24 0.0 4.00 0.17
1.036 36,877 23,25 0.0 2.9 0.15%
1.038 36,577 29.26 0.0 3.95 0.13
1.036 326.877 29.2% 0.0 3.3¢ 0.11
1.03¢ 36,577 29.29 0.0 3.88 0.10
1.036 36.577 28.63 0.0 3,87 0.10
1.03¢ 36,577 25.08 0.0 3.86 0.11
1.036 36.577 27.47 0.0 3.86 0.15%
1.03¢6 36.577 26.8%¢ 0.0 3.86 n.z4
1.036 36,5877 26.25 0.0 3.86 0,44
254 (TR 3 DRAIM) ENTERS HERE

1.038 36.65% 25,65 0.0 3.88 0. 35
255 (TR 9 DRAIN) ENTERS HERE

1.035 32&6.665 25.04 0.0 3.87 0.79
256 (UIL GREEMBRIAR) ENTERS HERE
1.042 36.793 24.43 0.0 3.89 0.73
1.042 36,798 23.83 0.0 2.91 0. &5
1.042 36.733% 23,22 0.0 3.95% 0.57
1.042 3&.798 22.61 0.0 4.00 0.51
1.042 35,758 22.00 0.0 4.08 0.46
1.042 f.7593 21.40 0.0 4,14 0.4z
1.042 35,798 20.73% 0.0 4.24 0.40
1.042 36.798 20.1% 0.0 4,39 0.40
1.042 326.738 19.57 0.0 4.62 0.46
1.042 326£.738 18,97 0.0 5.00 0.60
1.042 36.732 18.36 0.0 G5.65 0.33

BODZ
mg /L

0.00
o.0a0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0a0
0.00

0.00
0.00

0.00
0.00
0.00

0.a00
0.00
0.00
0.00
a.on0

0.00

0.00
o.00
a.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.00
0.00
0.a00
0.00
0.00
.00
0.00
0.0aa

0.00

D oo
0.ano
0.00
0.00
0.00
0.00
0.00
0.00
0.00

o

NBOD
mg/ L

.33
.31
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