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EXECUTIVE SUMMARY

Section 303(d) of the Clean Water Act and the Bi&ironmental Protection Agency’s (EPA’S)
Water Quality Planning and Management RegulatiahJifle 40 of theCode of Federal
RegulationdCFR] Part 130) require states to develop Totakiktam Daily Loads (TMDLS)

for impaired waterbodies. A TMDL establishes theoant of a pollutant that a waterbody can
assimilate while still meeting the water qualitgredard for that pollutant. TMDLs provide the
scientific basis for a state to establish watelityubased controls to reduce pollution from both
point and nonpoint sources to restore and mainteimuality of the state’s water resources
(USEPA 1991).

A TMDL for a given pollutant and waterbody is conspd of the sum of individual wasteload
allocations (WLASs) for point sources and load adlii@ans (LAs) for nonpoint sources and natural
background levels. In addition, the TMDL must irdduan implicit or explicit margin of safety
(MOS) to account for the uncertainty in the relasibip between pollutant loads and the quality
of the receiving waterbody, and it may include @fe growth (FG) component. The TMDL
components are illustrated using the following éiqura

TMDL = %~ WLAs +% LAs + MOS + FG

The study area for this TMDL includes five middleriebonne Basin subsegments. The middle
Terrebonne Basin is mainly in Terrebonne Paristglemportions are in Assumption, St.
Mary’s, and Lafourche Parishes. Land use in thedlai@errebonne Basin is dominated by
wetlands, water, and cultivated crop productioreréhare areas of urban land in each
subsegment. Heavy rainfall events typically ocoukiarch and April as frontal weather systems
pass through.

The Louisiana Department of Environmental QualitipEEQ) has included five middle
Terrebonne Basin subsegments on the state’s 2@04rs803(d) list of impaired waterbodies.
The subsegments are listed for dissolved oxygematréent impairments. The impaired
designated uses for the subsegments (Table E® pyiarary and secondary contact recreation
(PCR and SCR), fish and wildlife propagation (FWdR)nking water supply (DWS), and
agriculture (AGR). The subsegments are either suigporting (F) or not supporting (N).

Table ES-1. Section 303(d) listing for subsegments  included in this report

Designated use

sesumbe_nt Subsegment name Subsegment description
9 PCR | SCR | FWP | DWS |AGR
120202 Bayou Black ICWW to Houma F F N F

120204 Lake Verret and Lake Verret and Grassy Lake F F N
Grassy Lake

120304 Intracoastal Waterway | Houma to Larose F F F F F

Bayou Boeuf Locks to Bayou Black in
120403 Intracoastal Waterway | Houma; includes portions of Bayous F F F F F
Boeuf, Black, Chene, and Cocodrie

120604 Bayou Blue ICWW to Grand Bayou Canal N F N
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A water quality model (LA-QUAL) was set up to simté dissolved oxygen, carbonaceous
biochemical oxygen demand (CBOD), ammonia nitrogeia, nitrate+nitrite. The model was
calibrated using data from fieldwork conducteduly2006. The projection simulation was run
at critical flows and temperatures to address sedip, as the Clean Water Act requires.
Reductions of existing nonpoint source loads weqglired for the projection simulation to show
maintenance of the dissolved oxygen standard, lignains per liter (mg/L). In general, the
modeling in this study was consistent with guidaimcihe Louisiana TMDL technical
procedures manual (LDEQ 2005). TMDLs for oxygen-dading substances (CB@D

ammonia, and sediment oxygen demand [SOD]) werileded using the projection simulation.

In TMDL development, allowable loads from all padat sources that cumulatively amount to
no more than the TMDL must be established, thepebyiding the basis for establishing water
guality-based controls. WLAs were assigned to ptechipoint source discharges. The LAs
include background loadings and human-induced noahpources. An explicit MOS of 10
percent and an FG component of 10 percent werdratkaled.

The dissolved oxygen TMDL establishes load limatas for oxygen-demanding substances and
goals for reducing those pollutants. When oxygemateding substances are controlled and
limited to ensure that the dissolved oxygen ciatels supported, nutrients are also controlled
and limited. Implementing the dissolved oxygen TMibtough future wastewater discharge
permits, if required, and implementing best manag#rpractices to control and reduce runoff
of soil and oxygen-demanding pollutants from nonpspurces in the watershed will also
control and reduce the nutrient loading from theserces.

Table ES-2 presents a summary of the dissolvedesxyd/MDLs for the subsegments addressed
in this report. The numeric water quality criteritnat applies to the impaired subsegments and
used to calculate the total allowable dissolvedgexypollutant loads is 5 mg/L.

Table ES-3 presents a summary of the reductioreptages for LAs for oxygen demand. There
were no reductions to nutrients. Reduction peeggg from baseline conditions for total oxygen
demand ranged from 0 to 32 percent. There werechactions for WLASs.

Table ES-2. Summary of dissolved oxygen TMDLs, WLAs , LAs, MOSs, and FGs for the middle
Terrebonne Basin

Subsegment oXyge(rlwb;i(;mand
120202 SOD CBODy Ammonia Organic N Total
WLA 624 2,109 1,009 1,049 4,791
MOS for WLA 78 264 126 131 599
FG for WLA 78 264 126 131 599
LA 6,495 10,293 992 6,165 23,944
MOS for LA 812 1,287 124 771 2,993
FG for LA 812 1,287 124 771 2,993
TMDL 8,899 15,502 2,501 9,017 35,919
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Table ES-2. (continued)

Subsegment oXyge(rlwb?de)mand
120204 SOD CBOD, Ammonia Organic N Total
WLA 4,208 14,151 164 1,389 19,911
MOS for WLA 526 1,769 20 174 2,489
FG for WLA 526 1,769 20 174 2,489
LA 313,737 1,044,751 3,468 99,166 1,461,122
MOS for LA 39,217 130,594 434 12,396 182,640
FG for LA 39,217 130,594 434 12,396 182,640
TMDL 397,431 1,323,627 4,540 125,693 1,851,291
Subsegment OXyge(?b?de)man
120304 SOD CBOD, Ammonia Organic N Total
WLA 496 6,890 73 1,303 8,762
MOS for WLA 62 861 9 163 1,095
FG for WLA 62 861 9 163 1,095
LA 8,397 116,442 1,082 21,985 147,906
MOS for LA 1,050 14,555 135 2,748 18,488
FG for LA 1,050 14,555 135 2,748 18,488
TMDL 11,116 154,166 1,444 29,109 195,836
Subsegment OXyge(?b?de)man
120403 SOD CBOD, Ammonia Organic N Total
WLA 850 2,366 88 1,165 4,470
MOS for WLA 106 296 11 146 559
FG for WLA 106 296 11 146 559
LA 73,374 199,703 4,822 99,162 377,060
MOS for LA 9,172 24,963 603 12,395 47,133
FG for LA 9,172 24,963 603 12,395 47,133
TMDL 92,780 252,586 6,138 125,409 476,913
Subsegment OXyge(?b?de)man
120604 SOD CBOD, Ammonia Organic N Total
WLA 0 35 22 11 68
MOS for WLA 0 4 3 1 9
FG for WLA 0 4 3 1 9
LA 910 3,984 166 1,818 6,879
MOS for LA 114 498 21 227 860
FG for LA 114 498 21 227 860
TMDL 1,138 5,024 235 2,286 8,684
Table ES-3. Summary of reduction percentages for LA s in the middle Terrebonne Basin
Sl Percent reduction
SOD CBOD, Ammonia Organic N Total
120202 23.7 12.7 8.8 9.4 15.1
120204 13.2 22.6 1.3 21.9 20.6
120304 70.9 22.1 40.9 39.5 31.7
120403 11.7 7.8 1.1 3.7 7.5
120604 0.0 0.0 0.0 0.0 0.0
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Table ES-4 presents a summary of the nutrient TMiDL$he subsegments addressed in this
report. The state’s nutrient criteria are narraéine include the following language (LDEQ
2007):

The naturally occurring range of nitrogen-phosphsrmtios shall be maintained. This
range shall not apply to designated intermittergiashs. To establish the appropriate
range of ratios and compensate for natural seafloctlations, the administrative
authority will use site-specific studies to establiimits for nutrients. Nutrient
concentrations that produce aquatic growth to gterg that it creates a public nuisance
or interferes with designated water uses shalbeadded to any surface waters.

Table ES-4. Summary of TMDLs for nutrients in the m  iddle Terrebonne Basin

Total allowable
Subsegment Mo(ﬁ)/(j)o%) loading r':;&gﬁg;
(Ib/d)
Total phosphorus
120202 0.06 0.64 0.00
120204 0.08 0.76 0.00
120304 0.00 0.03 0.00
Total nitrogen
120202 0.39 3.90 0.00
120204 0.47 4.68 0.00
120304 0.02 0.16 0.00

Hurricane Katrina made landfall on Monday, August 2005, as a Category 4 hurricane. The
storm brought heavy winds and rain to southeastdiama, breaching several levees and
flooding up to 80 percent of New Orleans and laageas of coastal Louisiana. Both Hurricanes
Katrina and Rita have caused a significant amotiobhange in sedimentation and water quality
in southern Louisiana. Many wastewater treatmetiliti@s were temporarily or permanently
damaged. Some wastewater treatment facilitiesbeillebuilt; others will be relocated.

The proposed TMDLs in this report were developedhenbasis of pre- and post-hurricane water
guality conditions. Some point sources in this TMBdve been updated with post-hurricane
information, where available. Post-hurricane wagality conditions and other factors could
delay the implementation of these proposed TMDésder some proposed TMDLs obsolete, or
require modifications of the TMDLs. Although huite effects might be valid for some

TMDLs, any deviation from the TMDLs should be j@istil using site-specific data or
information.
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1 INTRODUCTION

Section 303(d) of the Clean Water Act and the Bi&ironmental Protection Agency’s (EPA’S)
Water Quality Planning and Management RegulatiahJifle 40 of theCode of Federal
RegulationdCFR] Part 130) require states to develop Totakiktam Daily Loads (TMDLS)

for waterbodies that are not supporting their desigd uses, even if pollutant sources have
implemented technology-based controls. A TMDL elsshbs the maximum allowable load (in
mass per unit time) of a pollutant that a waterbisdgble to assimilate while still supporting its
designated uses. The maximum allowable load igmé@ied on the basis of the relationship
between pollutant sources and in-stream watertyu&liTMDL provides the scientific basis for
a state to establish water quality-based contooteduce pollution from both point and nonpoint
sources to restore and maintain the quality okthte’s water resources (USEPA 1991).

Monitoring data collected by the Louisiana Deparitr@f Environmental Quality (LDEQ)
indicate that observed dissolved oxygen levels siomes do not meet the state’s water quality
criteria in five subsegments in the middle TerremBasin. The impaired designated uses for
the subsegments are primary and secondary coetaetation, fish and wildlife propagation,
drinking water supply, and agriculture. The subsegti® are either fully supporting (F) or not
supporting (N) the designated uses. Table 1-1 pteseformation from Louisiana’s 2004
section 303(d) list of impaired waters for the faudbsegments. All the subsegments have the
suspected cause ofhknown sourcesvhich indicates that various sources might begmebut
not enough data are available to identify them.

Table 1-1. Subsegments and impairments addressed in this report

Designated use
Ss- t Subsegment name Subsegment description

segmen PCR |SCR| FWP | DWS | AGR

120202 Bayou Black ICWW to Houma F F N F

120204 Lake Verret and Lake Verret and Grassy Lake F F N

Grassy Lake

120304 Intracoastal Waterway | Houma to Larose F F F F F
Bayou Boeuf Locks to Bayou Black in

120403 Intracoastal Waterway | Houma,; includes portions of Bayous F F F F F
Boeuf, Black, Chene, and Cocodrie

120604 Bayou Blue ICWW to Grand Bayou Canal N F N

Oxygen concentrations in the water column fluctwetder natural conditions, but severe
depletion usually results from human activities th&roduce large quantities of biodegradable
organic materials into surface waters. In polluteders, bacterial degradation of organic
materials can result in a net decline in oxygerceotrations in the water. Oxygen depletion can
also result from chemical reactions that placeerobal oxygen demand on receiving waters.
Other factors, such as temperature and salinilyence the amount of oxygen dissolved in
water. For example, prolonged hot weather decreasggen concentrations and can cause fish
kills even in clean waters because warm water damold as much oxygen as cold water
(Scorecard 2005).
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Other factors that affect dissolved oxygen conegiains include the following (Murphy 2005):

* Volume and velocity of water flowing in the watedyo
* Climate and season

* The type and number of organisms in the waterbody
o Altitude

» Dissolved or suspended solids

* Amount of nutrients in the water

» Organic waste

* Riparian vegetation

* Ground water inflow

Low dissolved oxygen concentrations in streamsbaalinked to both natural conditions and
human activities. In Louisiana natural stream cbods like low flow, high temperature, and

high organic content often result in dissolved axydevels already below current water quality
criteria, making it difficult to develop standards best management practices, or BMPs (Mason
et al. 2007). Additional data for these 303(d)elisareas are needed to determine whether the
low dissolved oxygen occurs naturally or is relatetiuman activity (i.e., is anthropogenic).
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2 BACKGROUND INFORMATION
2.1 General Description

The study region consisted of five subsegmentsemtiddle portion of the Terrebonne Basin:
Bayou Black (subsegment 120202); Lake Verret aras&r Lake (subsegment 120204);
Intracoastal Waterway east of Houma (subsegmer8a0Intracoastal Waterway—Bayou
Boeuf Locks to Bayou Black in Houma, which inclugestions of Bayous Boeuf, Black,
Chene, and Cocodrie (subsegment 120403); and BBlyeu(subsegment 120604). The middle
Terrebonne Basin is mainly in Terrebonne Parisérettare smaller portions in Assumption, St.
Mary’s, and Lafourche Parishes. Table 2-1 listsgaeshes and approximate drainage area of
each subsegment, and Figure 2-1 shows the locaifdhe subsegments. The watershed’s U.S.
Geological Survey (USGS) hydrologic unit code i998302.

Table 2-1. Drainage area and parish of each subsegm ent

. Area Area

Subsegment name Subsegment Parish (miz) (km 2)
Bayou Black 120202 [Assumption, Lafourche, Terrebonne 133 345
Lake Verret and Grassy Lake 120204 [Assumption 149 386
Intracoastal Waterway east of 120304 Lafourche, Terrebonne 5 14
Houma
Intracoastal Waterway — Bayou 120403 [Assumption, St. Mary, Terrebonne 137 355
Boeuf Locks
Bayou Blue 120604 Lafourche, Terrebonne 26 69

2.2 Land Use

Land use data were obtained from the 2001 USG®nh&tLand Cover Dataset (NLCD; Figure
2-2 and Table 2-2). The predominant land use inrtipaired subsegments is wetland. The
percentage of wetlands in the watersheds ranges3fopercent to 81 percent followed by
cultivated crops, water, and developed. Thereiig Mtle barren, forest, or grassland/shrub land
in any of the five subsegments. Subsegments 12820220204 have cultivated crops as
roughly a quarter of the land use. Subsegments@®add 120604 are over 90 percent wetlands
and open water.
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Figure 2-2. Land use in the middle Terrebonne Basin subsegments.
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Table 2-2. Land use percentages for each listed sub

segment in the middle Terrebonne Basin

Percent of total area

Landuse type Bayou Black | Lake Verret lr\],t\'/’:fgrasgl lr\],t\'/’:fgrasgl Bayou Blue

(120202) (120204) (120304) (120403) (120604)
\Water 0.53 17.78 41.71 9.70 13.96
Developed 9.06 2.22 12.04 3.48 2.37
Barren 0.16 0.00 0.03 0.08 0.11
Forest 0.01 0.00 0.00 0.01 0.00
Grassland/shrub 0.31 0.08 0.24 0.15 0.25
Pasture/hay 1.86 0.38 3.91 1.58 3.26
Cultivated crops 25.52 22.79 6.53 3.50 3.85
Wetlands 62.55 56.75 35.53 81.49 76.20
TOTAL 100.00 100.00 100.00 100.00 100.00

2.3 Hydrologic Setting

Because reversing flows occur at times throughwaiflierrebonne Basin, there are very few
USGS flow gauges in the Terrebonne Basin. The US@i8e hydrology database, NWISWeb,
contains two stations with flow data for the lisesegments that are impaired for dissolved
oxygen and nutrients. One station, on the Intraeb&gaterway near Houma (USGS station
07381331; subsegment 120304), has only peak dpehiata and was not used. The other
station is on the Intracoastal Waterway near Bajlabla (USGS 073816505; subsegment
120403). Not using negative flows, the average fhis station is 5,737 cubic feet per second
(cfs); the minimum flow is 292 cfs, and the maximigni1,500 cfs.

2.4 Designated Uses and Water Quality Criteria

Louisiana’s 2004 section 303(d) list indicates thatfour listed subsegments—all assigned a
use of primary or secondary contact recreatioh, disd wildlife propagation, outstanding natural
resource, or shellfish propagation—do not meelicgipge water quality standards because of
unknown sources. Primary contact recreation indwdey recreational or other water contact
involving full-body exposure to water and a consatide probability of ingesting water.
Examples of the use are swimming and water skiegondary contact recreation involves
activities like fishing, wading, or boating, whewater contact is accidental or incidental and
there is a minimal chance of ingesting appreciabteunts of water. Fish and wildlife
propagation includes the use of water for aquatlatht, food, resting, reproduction, cover, or
travel corridors for any indigenous wildlife anduadjc life species associated with the aquatic
environment. Outstanding Natural Resource Watersvaterbodies designated for preservation,
protection, reclamation, or enhancement of wildssnaesthetic qualities, and ecological
regimes, such as those designated under the Loailatural and Scenic Rivers System or
those designated by the department as waters lfgecal significance. Characteristics of
outstanding natural resource wat@rdude highly diverse or unique in-stream or ripar

habitat, high species diversity, balanced troptriecsure, unique species, or similar qualities.
Shellfish propagation involves the use of watemtintain biological systems that support
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economically important species of shellfish so thatr productivity is preserved and the health
of human consumers of these species is protected.

The assessment methodology presented in LDEQ’$3@&¢ort (LDEQ 2004) specifies that
primary contact recreation, secondary contact etitne, and fish and wildlife propagation uses
are to be fully supported. The state minimum digsloxygen criterion for the subsegments in
this TMDL is 5 milligrams per liter (mg/L) year-rad.

Louisiana does not have numeric water quality stealfor nutrients, but its narrative standard
for nutrients states the following:

) The naturally occurring range of nitrogen-phospisaatios shall be maintained (except
for intermittent streams), and

) Nutrient concentrations that produce aquatic ghawtthe extent that it creates a public
nuisance or interferes with designated water usal 1sot be added to any surface
waters.

The Louisiana water quality standards also inclal@ntidegradation policy.¢uisiana
Administrative Cod¢LAC] Title 33, Part IX, Section 1109.A), whichades that state waters
exhibiting high water quality should be maintairsgdhat high level of water quality. If that is
not possible, water quality of a level that suppdine designated uses of the waterbody should
be maintained. The designated uses of a waterbagybm changed to allow a lower level of
water quality only through a use attainability stud

2.5 ldentification of Sources

2.5.1 Point Sources

LDEQ stores permit information using internal datsds. LDEQ generated a list of point source
discharges in the study area by using the TEMPCOPar&ldatabases. Information on point
source discharges to the listed subsegments wamettfrom the Electronic Document
Management System (EDMS) database at LDEQ. Data pudled from EDMS and analyzed

for the TMDLs. Each facility was evaluated on tlasils of its discharges and permit limits to
determine whether the facility would be used ineleping the TMDLSs. The evaluation yielded
48 permitted point source discharges in subseg@0#02, 15 in subsegment 120204, 12 in
subsegment 120304, 5 in subsegment 120403, andubgsegment 120604. Because of the large
number of permits, they are listed in Appendix A.

Phase | and Il stormwater systems are additionsdipte point source contributors in the
Terrebonne Basin. Stormwater discharges are geadebogtrunoff from urban land and
impervious areas such as paved streets, parkisgdotl rooftops during precipitation events.
These discharges often contain high concentratbpsliutants that can eventually enter nearby
waterbodies. Most stormwater discharges are coregd®oint sources and require coverage by a
National Pollutant Discharge Elimination System NES) permit.

Under the NPDES stormwater program, operatorsrgélanedium, and regulated small
municipal separate storm sewer systems (MS4s) aligin authorization to discharge
pollutants. The Stormwater Phase | Rule F8fleral Registed7990, November 16, 1990)
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requires all operators of medium and large MS4sbtain an NPDES permit and develop a
stormwater management program. Medium and larges\ag2l defined by the size of the
population within the MS4 area, not including tlepplation served by combined sewer
systems. A medium MS4 has a population betweer0D00(and 249,999; a large MS4 has a
population of 250,000 or more.

Phase Il requires a select subset of small MSédbt@in an NPDES stormwater permit. A small
MS4 is any MS4 not already covered by the Phasedram as a medium or large MS4. The
Phase Il rule automatically covers all small MS4siibanized areas (UAS), as defined by the
Bureau of the Census, and also includes small M8#sde a UA that are so designated by
NPDES permitting authorities, case by case (USEG@02

In Louisiana, there are two ways that an MS4 caidésetified as a regulated small MS4. This
category includes all cities within UAs and any #ivt54 area outside UAs with a population of
at least 10,000 and a population density of at [E&90 people per square mile (LDEQ 2002). In
the middle Terrebonne Basin, Terrebonne ParishCityeof Morgan City, and the Assumption
Parish Police Jury are regulated small MS4s. Ta#eresents MS4 information by subsegment
for MS4 discharges to impaired subsegments in #reebonne Basin. Terrebonne Parish
discharges to additional waterbodies that aremptired for dissolved oxygen; these
waterbodies are not part of this TMDL. Similarlyg Eourche Parish has an MS4 permit, but it
does not discharge to any of the impaired subsetgnmethis TMDL.

Table 2-3. MS4 information for the Terrebonne Basin

NPDES L . Urban
; . Municipalities Discharge
permit Authority included subsegment Subsegment name area
number (acres)
Houma,
LAR041023 Terrebonne Parish Schriever, 120202 Bayou Black 7,462
Thibodaux
LAR041023 | Terrebonne Parish | Houma 120304 Intracoastal Waterway 188
east of Houma
LAR041023 Terrebonne Parish Houma 120403 Intracoastal Waterway-— 657
Bayou Boeuf Locks
. . Intracoastal Waterway—
LAR041028 Morgan City Morgan City 120403 Bayou Boeuf Locks 346
LAR041039 Ass_umptlon Parish Labadieville, 120204 Lake Verret and Grassy 1,261
Police Jury Supreme Lake

2.5.2 Nonpoint Sources

Louisiana’s section 303(d) list does not identifg suspected cause of the dissolved oxygen
impairment in the subsegments of the middle Temabdasin. The source is listeduasknown
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3 CHARACTERIZATION OF EXISTING WATER QUALITY
3.1 Water Quality Data

Water quality data were obtained from LDEQ’s roatambient water quality monitoring
program (Figure 3-1). Appendix B includes summaoiethe data for the 303(d)-listed
constituents, along with additional constituentsdus the TMDL development process.
Dissolved oxygen data were available for each efsétven listed subsegments (see Table 3-1).

ASSUMP TIOR

/&204
S

120202
Ve

LAFOURCHE

> 120304 ‘

TERREBONMNE

g

IRBN
o
%% o \5\“%\?\' (,00:“8

W) Stations for

Legend
Selected Subsegments
—— Streams NHD Waterbody,
| ] Parish [ ] waterhody
] i B 12 ;. (5 FTNwWQ Stations Swamp/marsh
[+] LDEQWQ Stations

Figure 3-1. Locations of monitoring stations in the middle Terrebonne Basin.
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A field survey of the four model subsegments wasdcgted in the Terrebonne Basin during
July 2006. The hydrologic conditions during thédisurvey were typical for the Terrebonne
Basin during summer (high temperatures and gendmll flows). A list of the field survey sites
and the types of data collected at each site septed in Table 3-2. The water quality samples
were analyzed for 20-day carbonaceous biochemigalen demand (CBOD) time series, total
Kjeldahl nitrogen (TKN), ammonia nitrogen (M), nitrate+nitrite nitrogen, total phosphorus,
chlorophylla, total organic carbon (TOC), and total suspenadids(TSS). The in situ
measurements and water quality sampling resultsuaregnarized in Appendix B. Appendix B
also contains summaries of the depth, widths, Envasfmeasured with the acoustic Doppler
current profiler (ADCP) instrument. Plots of thentauous monitoring data are presented in
Appendix B. Appendix C contains the field surveyaw

Table 3-1. LDEQ water quality monitoring stations a  nd dissolved oxygen data summaries

Sub . : Period of b D.O Lo Lo
segment Station Station name o of min max ave.
obs. | (mg/L) (mg/L) (mg/L)
120202 114 Bayou Black at Gibson, LA 6/1/58-5/12/98 389 0.1 11.0 3.6
120202 339 Bayou Black west of Houma, LA | 2/4/91-4/19/04 60 1.0 8.7 4.4
Lake Verret at Attakapas 1/13/87—-
120204 144 Landing near Georgia 11/29/00 100 2.7 12.8 8.1
1/13/87—-
120204 145 Lake Verret near Pierre Part, LA 12/11/90 47 5.2 14.5 8.5
Intracoastal waterway east of
120304 340 Houma, LA 2/5/91-12/6/00 56 2.9 10.5 6.5
Intracoastal Waterway at
120403 934 Venvirotek Dock, LA 1/5/00-4/19/04 16 4.0 10.0 6.5
120604 945 Bayou Blue SSW of Larose, LA | 1/4/00-4/13/04 16 3.0 9.7 6.4
Note: DO = dissolved oxygen
Table 3-2. Data types from July 2006 monitoring
Subsegment Site ID Site name Data types collected
120202 114  |Bayou Black at Gibson, LA L”oﬁ'tfﬁ sample, cross section, flow,
120202 120202-A Terrebonne-Lafourche Drainage Canal near In situ, sample, flow
Greenwood, LA
120202 120202-B |Bayou Black near Oak Forest, LA In situ, cross section
120202 120202-C |Bayou Black near Humphreys, LA In situ, cross section
120202 339 Bayou Black west of Houma, LA In situ, sample, flow, cross section
120204 120204-A |Bayou Pierre Part near Pierre Part, LA In situ, sample, flow
120204 145 Lake Verret near Pierre Part, LA In situ, sample, depth
120204 120204-B |Lake Verret west of Station 145 In situ, depth
120204 120204-C |Lake Verret east of Station 145 In situ, depth
120204 120204-D |Godchaux Canal near Lake Verret In situ, sample, flow, cross section
120204 120204-E |Godchaux Canal near Napoleonville In situ, sample, flow, cross section
120204 144 Lake \(erret at Attakapas Landing near In situ, depth
Georgia, LA
120204 120204-F [Lake Verret south of Attakapas Landing In situ, sample, depth
120204 120204-G [Bayou Magazille In situ, sample, flow
120204 120204-H |Fourmile Bayou near Lake Verret In situ, flow, cross section
120204 120204-1 [Fourmile Bayou near Grassy Lake In situ, cross section
120204 120204-J |Grassy Lake northeast of middle In situ, depth
120204 120204-K |Grassy Lake near middle In situ, sample, depth
120304 340 Intracoastal Waterway east of Houma, LA In situ, sample
120304 120304-A |Intracoastal Waterway at Larose, LA In situ, sample, flow

10
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Table 3-2. (continued)

Subsegment Site ID Site name Data types collected
120403 120403-A Intracoastal Waterway between Bayou Chene In situ, flow, cross section
and Bayou Black
120403 120403-B Bayou Blapk near confluence with GIWW south In situ, flow, cross section
of Lake Bridge, LA
Intracoastal Waterway east of confluence with . .
120403 120403-C Bayou Black S of Lakﬁ Bridge, LA In situ, cross section
120403 120403-D |Intracoastal Waterway west of Minors Canal In situ, sample, flow, cross section
120403 120403-E [Minors Canal north of GIWW In situ, flow, cross section
120403 120403-F |[Minors Canal south of GIWW In situ, flow, cross section
120403 120403-G |Bayou Boeuf at Amelia, LA In situ, sample
120403 120403-H |Intracoastal Waterway near lock at Morgan City |In situ, sample, cross section
120403 120403-1 [Bayou Chene near Intracoastal Waterway In situ, sample
120403 120403-J |Houma Navigation Canal near Houma In situ, sample, flow
120604 945 Bayou Blue SSW of Larose, LA In situ, sample, flow

3.2 Comparison of Observed Data to Criteria

Water quality monitoring data were obtained fromH@ and during the July 2006 sampling
event. Table 3-3 provides a summary of the LDEQ@aliged oxygen data available for stations
in the model subsegments. Each station has betiand 389 data points. All seven stations
had dissolved oxygen observations below the watalitg criterion of 5 mg/L.

Table 3-3. Summary of LDEQ dissolved oxygen data fo

r the middle Terrebonne Basin

DO

DO

DO

s';;i% Subsegment Period of record saNr%p?(:s min. max. ave. Perr?](;r;i <>
(mg/L) (mg/L) (mg/L)
114 120202 6/1/58-5/12/98 389 0.1 11.0 3.6 70
339 120202 2/4/91-4/19/04 60 1.0 8.7 4.4 58
144 120204 1/13/87-11/29/00 100 2.7 12.8 8.1 7
145 120204 1/13/87-12/11/90 47 5.2 14.5 8.5 0
340 120304 2/5/91-12/6/00 56 2.9 10.5 6.5 29
934 120403 1/5/00-4/19/04 16 4.0 10.0 6.5 19
945 120604 1/4/00-4/13/04 16 3.0 9.7 6.4 25

Table 3-4 provides a summary of the July 2006 diresboxygen data for stations in the model

subsegments. Each station has between 2 and 1faats. All four stations except subsegment

120406 had dissolved oxygen observations belowtter quality criterion of 5 mg/L.

Table 3-4. Summary of dissolved oxygen data from Ju

ly 2006 monitoring event

No. of Range of sample No. of D.O DI Do PEEE

Subsegment locations depths samples min. max. ave. samples

(mg/L) (mg/L) (mg/L) <5 mg/L
120202 5 2-9 10 1.8 10.5 4.9 50
120204 13 0.4-18 24 1.6 12.4 7.0 29
120304 3 3-15 6 3.8 4.6 4.2 100
120403 10 3-18 26 3.2 6.8 4.7 69
120604 1 3-6 2 4.8 4.9 4.8 100

11
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4 WATER QUALITY MODEL SETUP AND CALIBRATION
4.1 Model Setup

LA-QUAL (Version 8.11) was chosen to simulate diged oxygen in the TMDL subsegments.
LA-QUAL is a steady-state model that LDEQ developaded on the QUAL-TX (Version 3.4)

model. Several modifications were made to the QUALmModel, including the addition of new
aeration equations that better represent conditiohsuisiana.

LA-QUAL evaluates the relationships between polttisources and water quality. Model
configuration involved setting up the model segreeamtd setting initial conditions, boundary
conditions, and hydraulic and kinetic parametelss Bection describes the configuration and
key components of the model.

Three models were used for the middle TerrebonrsnBhake Verret (120204), Bayou Blue
(120604), and Bayou Black (120202)/Intracoastal&edys (120304 and 120403). Only the
main stems of the systems were explicitly simulated thus segmented for modeling purposes.
Segmentation refers to separating a waterbodysimi@ler computational units. Segmentation
occurred around major hydrological features, suctributaries. Tributaries were represented
through boundary condition designation. Appendigddtains diagrams of the model
segmentations and stream kilometers.

4.2 Calibration Period

The calibration period was selected to coincidéhe intensive field monitoring that had
occurred in July 2006. The data used for calibrasice the averages of the samples taken during
the measurement period from July 10 through Jul\2086. These dates were selected for
calibration because they were the only dates fachvtlata were available. This period is
considered the critical period because high tentpexa decrease dissolved oxygen saturation
values and increase rates for oxygen-demandingpses, such as biochemical oxygen demand
(BOD) decay, nitrification, and sediment oxygen dech (SOD). In addition, lower flow rates

do not cause strong reaeration, so the exchangeygen between air and water is low.

4.3 Model Options (Data Type 2)

Data type 2 is used to identify the constituentiadpenodeled to achieve calibration—for this
TMDL, dissolved oxygen, BOD, and a nitrogen sef@amonia nitrogen, and nitrateitrite).

4.4 Program Constants (Data Type 3)

LA-QUAL is programmed with certain default progrgarameters. Data type 3 is used to
override the default parameters and is optionak; i) values need to be entered only if values
other than the default values are desired. Defalltes were used for all program parameters
except for the hydraulic calculation method. Thasgmeter was changed from method 1 to
method 2. For descriptions of the parameters agid default values, see the LA-QUAL user
manual (Wiland Consulting, Inc. 2005). For the Bayack/Intracoastal Waterway and Bayou
Blue models, the maximum iteration limit was chathem the default 100 to 500; the wind
speed was changed from the default of O to 1.3tlamalgae oxygen production was changed
from the default of 0.05 to 0.026.

12
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4.5 Temperature Correction of Kinetics (Data Type 4 )

Data type 4 contains factors used for temperatomnection in rate equations. The temperature
correction factors used in the model were consistéh the Standard Operating

Procedure for Louisiana TMDL Technical Procedu(e$P) when these factors were available
(LDEQ 2005). The correction factors were as follows

» Correction for BOD decay: 1.047 (LTP and modebdé)

» Correction for SOD: 1.065 (LTP and model default
» Correction for ammonia N decay: 1.083 (model défau

» Correction for organic N decay: 1.020 (model dijau

» Correction for reaeration: 1.024 (LTP and modhdlt)

For the Bayou Black/Intracoastal Waterway and Bagtue models, the ammonia N decay rate
was changed from the default to 1.07.

4.6 Hydraulics (Data Type 9)

These data types describe the hydraulic charatitsrif the model reaches. The stream
hydraulics were specified in the input file for tm@del using the following power functions:
width=a x Q@ +c
depth =d x @ +f

where:
a= width coefficient = 0.0
= width exponent = 0.0
c= width constant = average width of segment
= depth coefficient = 0.0
e= depth exponent = 0.0

f= depth constant average depth of segment

The average width and depth for each segment vasedbon observed measurements in July
2006; they are shown in Table 4-1. Slight adjustim@rere made in some reaches to better
simulate observed hydrology and water quality.

Table 4-1. Average channel widths and depths forea  ch model segment

120202/1200304/120403 120204 120604

Mode! Width Depth Width Depth Width Depth

(m) (m) (m) (m) (m) (m)

1 182.49 9.30 1,343 1.01 100 0.5

2 209.06 13.35 107 5.24 44.0 14

3 395.30 12.77 87 2.50 655 0.9

4 100.0 12.19 87 4.39 . -

5 106.71 457 1,892 1.34

6 3117 1.16 4.092 213

7 3117 1.16 767 1.95

8 155.80 12.8 - -

4.7 Dispersion (Data Types 10 and 27)

Dispersion was specified in the model because gutsets in these models are tidally
influenced. The tidal influence creates diurnailieeversals that provide mixing and dispersive

13
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transport. Lower boundary conditions were addethiéamodel using results from monitoring
locations near the end of the reaches from th@snte study in July 2006.

4.8 Initial Conditions (Data Type 11)

Initial conditions were set for temperature, digsdl oxygen, nitrate+nitrite, and chlorophgll
using observed water quality data, while ammonta deere set to a constant. Because LA-
QUAL is a steady-state model, the initial condis@aifect only the number of iterations needed
to reach steady-state conditions. Setting initedditions on the basis of observed data reduces
the amount of iterations the model must performetch steady-state.

Salinity, phosphorus, phytoplankton, and macrophytere the parameters not simulated in the
model. Their initial conditions were set to zerdlsat the model would not assume a fixed
concentration and include their effects.

4.9 Water Quality Kinetics (Data Types 12 and 13)

Several kinetic rates, including reaeration, SOBQOD decay, nitrification, and mineralization
(organic nitrogen decay) rates, were used in theelh®ata types 12 and 13 focus on different
rates used by the model. Data type 12 is needgdfd®DD or dissolved oxygen is being
simulated, and data type 13 is needed only if géroor phosphorus is being simulated. For this
TMDL, both data types were included.

The model calculates the reaeration rate by usmegod a standard set of equations. For this
TMDL, the O’Conner-Dobbins equation was used far stream portions of the model. This
equation is applicable to moderately deep to déeprels (1 ft to 30 ft with flow between 0.5
ft/s and 12.2 ft/d). The equation is

B 3.932XV 0.969

K2 D1.5
where:
V = stream velocity (meters per second)

D = stream depth (meters)

For the portion of the model that simulates Laker®te a different method was used. This
equation is
a
K, 5
where:
a = oxygen transfer coefficient (meters per day)
D = stream depth (meters)

For the Bayou Black/Intracoastal Waterway modelifierent method was used. This equation
is
K, = 0.319xW
D

where:

14
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W = wind velocity (meters/second)
D = stream depth (meters)

The input files that list these values are provigedppendix E. Table 4-2 summarizes these
rates. The CBOD decay rate varied by subsegmentvaadased on the measured CBOD
CBODs, CBODy,, CBOD,g, and CBODs data. Slight adjustments were made in some redohes
better simulate observed water quality. The SOD eadibrated in the model and varied by
subsegment reach. The SOD was calibrated afteZB@D levels were finalized. The SOD rates
changed iteratively until modeled dissolved oxygencentrations agreed well with measured
water column dissolved oxygen concentrations.

Table 4-2. Water quality kinetics rates

Program constant 1202(1)%1420030304/ 120204 120604
Background SOD (g/mzld) 0.7-2.2 0.7-3 0.5-0.7
BOD #1 decay rate (aerobic) (1/d) 0.15-0.17 0.16-0.23 0.15
Ammonia decay rate (1/d) 0.02 0.02 0.02
Ammonia nitrogen oxidation rate (1/d) 0.13-0.2 0.2 0.13
Oxygen transfer coefficient “a” (m/d) -- 0.75

4.10 Incremental Data (Data Types 16, 17, and 18)

These data types include information on inflows antflows from the model reaches. For this
TMDL, incremental information for flow, temperatydissolved oxygen, CBQJPorganic
nitrogen, ammonia, and nitrate+nitrite was includ&dpendix E contains the input files with
these values. Incremental flow was determined filom measurements obtained during the July
2006 monitoring. Incremental data were not usetien_ake Verret model.

4.11 Nonpoint Source Loads (Data Type 19)

This data type accounts for nonpoint source loadsssociated with incremental and tributary
flows. The nonpoint source loads that are specifiedtie model can be most easily understood
as resuspended load from the bottom sedimentsrand@deled as SOD, CBQIads, and
organic nitrogen loads. The SOD (from data typedl®) the mass loads of organic nitrogen and
CBOD, (data type 19) were all treated as calibratiompeaters; their values were adjusted until
the model output was similar to the calibratiomérvalues.

Typically, these three calibration parameters vegljested in a specific order based on the
interactions between state variables in the mddedt, the organic nitrogen loads were adjusted
until the predicted organic nitrogen concentratiese similar to the observed concentrations.
Organic nitrogen was calibrated first because rafribe other state variables will affect the
organic nitrogen concentrations. Next, the CB@iads were adjusted until the predicted
CBOD, concentrations were similar to the observed camnagons. Finally, the SOD rates were
adjusted until the predicted dissolved oxygen cotraéions were similar to the observed
concentrations. The SOD rate was not adjusted b@lbwyrams per square meter per day
(g/m’/day). The dissolved oxygen was calibrated lasabse all the other state variables affect
dissolved oxygen.

15
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4.12 Headwater Flow, Water Quality, and Junction Da ta (Data Types 20, 21, 22, and 23)

These data types account for flow and water qualiiyn upstream of the modeled subsegment.
Headwater flow and water quality data were derifvech monitoring data. In general, the flow
measured at the most upstream station was takitve deadwater flow. Water quality data
(mainly CBOD and dissolved oxygen) were estimatethfthe monitoring data at the most
upstream stations.

4.13 Wasteload Flow and Water Quality Data (Data Ty pes 24, 25, and 26)

These data types account for flow and water qufliiyn point sources discharging into the
listed waterbodies. The model included 13 direchygted dischargers, plus 28 permitted
dischargers that were combined because of lacisohdrge pathway information and their
proximity to assumed pathways. Eleven tributarieseancluded as input in these data types and
8 outflows to other waterbodies. The inputs and thesociated flows and concentrations are
provided in Table 4-3. Data from tributaries weexyeloped from observed data. Dissolved
oxygen was set to 5.0 for point sources. PermB@®s discharge limits were converted to
ultimate CBOD using a conversion factor of ZX8ganic nitrogen and nitrate+nitrite were
assumed from surrounding waters. Ammonia was asstonege 1.5 mg/L for smaller point
sources; for larger point sources, ammonia wastédoen permit limits or from discharge
monitoring reports. When point sources were conthifiew-weighted averages were used.

Table 4-3. Summary of point sources and tributaries used in LA-QUAL

Sub- Point source/ Flow DO CBOD, | Org N | Ammonia | NO3+NO; Comment
segment | tributary name (mgd) (mg/L) | (mg/L) | (mg/L) (mg/L) (mg/L)
Combined point
120202 [LA0074331 0.0002 5 103.5 1.4 1.5 2|sources
120202 [LA0111236 0.5 5 57.5 1.4 20 2|Point source
120202 |LAG531469 0.0032 5 103.5 1.4 1.5 2|Point source
120202 |[LAG540726 0.0008 5 69 1.4 1.5 2|Point source
120202 |LAG541223 0.0162 5 69 1.4 1.5 2|Point source
120202 |LAG541317 0.0097 5 69 1.4 1.5 2|Point source
120202 [Little Bayou Black 29.7 2.3 9.42 1.63 0.14 O|Tributary
120202  |Minors Canal 12 10.4 7.16 1.4 0.1 O[Tributary
PS Bayou Combined point
120202 |Black#1 0.0341 5| 56.879 1.4 1.5 2|sources
PS Bayou Combined point
120202 |Black#?2 0.0439 5 52.67 1.4 1.5 2|sources
PS Bayou Combined point
120202 |Black#3 0.0042 5 103.5 1.4 1.5 2|sources
Combined point
120202 PS Hanson Canal 0.0365 5| 25.346 1.4 1.5 2|sources
PS Lil Bayou Combined point
120202 |[Black 0.009 5 103.5 1.63 1.5 2|sources
120204 |Bayou Magazille 687.016 7.6 16.8 24 0.1 0.2|Tributary
120204 |LAG540112 0.01 5 69 2 1.5 2|Point source
120204 |LAG560026 0.028 5 46 2 1.5 2|Point source
Combined point
120204 |NPDES Groupl 0.036 5 69 2 1.5 2|sources
Combined point
120204 INPDES Group?2 0.211 5 27.14 2 5.7 2|sources
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Table 4-3. (continued)

Sub- Point source/ Flow DO CBOD, | OrgN |[Ammonia | NO3+NO2
segment | tributary name (mgd) (mg/L) | (mg/L) | (mg/L) (mg/L) (mg/L)

Comment

Combined point

120204 |INPDES Group3 0.002 5 103.5 2 1.5 2|sources
Outflow to FB Flow to another
120204  |Oxbow -200.855 6.8 255 1.7 0.1 O|waterbody
120304 |Bayou Bleu North 27.8 3.34 8.74 0.9 0.1 O|Tributary
Flow to another
120304 |Bayou Bleu South -9 waterbody
Bayou Flow to another
120304 |Terrebonne E. -22 waterbody
Bayou
120304 |Terrebonne W. 32.3 2.3 9.42 1.63 0.14 0[Tributary
Company Canal
120304  |North 95 3.89 9.83 1.34 0.1 O[Tributary
Company Canal Flow to another
120304  |South -12.3 waterbody
120304 [LAO089648 0.0785 5 103.5 1.4 15 2|Point source
120304 |LA0104868 0.0011 5 103.5 14 15 2|Point source
120304 [LAO0111376 0.0003 5 103.5 1.4 15 2|Point source
Combined point
120304 |PS ICWW#2 0.0009 5 103.5 14 15 2|sources
120304  |St Louis Canal 10.3 3.34 8.74 0.9 0.1 O[Tributary
120403 |Bayou Boeuff 1,093.40 4.4 5 1.6 0.1 0|Tributary
Flow to another
120403 |Bayou Chene -832.5 waterbody
120403 |Copasaw Canal 349 6.6 6.17 1.4 0.1 0|Tributary
Flow to another
120403 |Houma Nav. Can. -543.5 waterbody
Minors Canal Flow to another
120403  |North -12 waterbody
Minors Canal
120403  |South 102.1 104 7.16 14 0.1 0[Tributary
Combined point
120403 |PS ICWW#1 0.0006 5 103.5 1.4 15 2|sources
120403 |Unnamed Canal 35.5 6.6 6.17 1.4 0.1 O[Tributary
Flow to another
120604 |ICWW -9.04711 waterbody
120604 |LA0084077 0.003877 5 103.5 14 15 0[Point source

4.14 Calibration and Model Results

Model calibration was a multistep process using ama) CBODLQ, and SOD concentrations for
each reach, starting with the most upstream readtwarking down to the outflow reach.
Organic nitrogen was first adjusted so that predictoncentrations matched observed data. The
ammonia and nitrate loads were then adjusted $dahtbagredicted nitrogen concentrations
would match the observed concentrations. After amenwas calibrated, the CBQIbads were
adjusted until the predicted CBQ@Doncentrations were similar to the observed camagons.
Finally, SOD was adjusted until the predicted digst oxygen concentrations were similar to
the observed concentrations.
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Table 4-4 lists the oxygen demand loadings forbcation conditions, which were based on

existing conditions. Overall, the model did wellgredicting the observed values for
temperature, ammonia, CBQ[and dissolved oxygen, and the model was considetequately
calibrated on the basis of the data available sRibbbserved and calibration water quality are

presented in Appendix F. Figure 4-1 is an examald@tion plot.

Table 4-4. Existing oxygen demand
Oxygen demand
Subsegment (Ib/d)
SOD CBODy Ammonia Organic N Total
120202 10,636 8,656 890 3,411 22,113
120204 457,729 1,986,216 8,309 224,615 2,676,656
120304 36,128 191,807 2,290 45,525 275,739
120403 103,827 284,252 6,069 128,309 522,421
120604 1,138 2,798 82 816 4,816

LA-QUAL Version 8.11
FTN Field Survey calibration
GIWW (subs 120403 and 120304)

58.4
50

River Miles
40

0.00
10

1 T

Dissolved Oxygen (mg/L)

60
River Kilometers

0.00

Dissolved Oxygen (mg/L)

Figure 4-1. Calibration plot for dissolved oxygen i

n subsegments 120304 and 120403.
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5 WATER QUALITY MODEL PROJECTION

EPA'’s regulations at 40 CFR 130.7 require thatipadetermining TMDLs take into account
critical conditions for stream flow, loading, an@ter quality parameters. The calibrated model
was used to project water quality for critical ctimshs. Two scenarios were run for the critical
conditions: baseline and TMDL. The model was runbfaseline conditions, which used the
same water quality and model parameters as theratin model; however, the flow and
temperature were changed to critical conditionsedfident water quality from permitted
dischargers were changed to permit limits. The TMbadel run was the same as the baseline
run; however, pollutant loadings were reduced st dissolved oxygen met criteria at all
locations. Identifying critical conditions and thdel input data used for critical conditions are
discussed in this sectioAppendix G contains the baseline output files apgéndix H contains
the TMDL output files. The output files include timput parameters.

5.1 Identification of Critical Conditions

The LDEQ LTP defines critical conditions in ternfdlow and temperature. Critical flow
conditions for tidally influenced regions are siatield using one-third the average or typical flow
averaged over one tidal cycle, irrespective of flawaddition, all point sources are assumed to
be discharging at design capacity and at their pidimrits. The LTP specifies that the critical
temperature should be determined by calculatin@@epercentile seasonal temperature for the
waterbody being modeled, if data are availablee@tise, 30 degrees Celsius (°C) was used.

5.2 Temperature Inputs

The critical temperatures for the headwaters waseth on the 9Dpercentile temperature of
LDEQ ambient monitoring in the representative sghsent. A critical temperature of 30 °C was
used for incremental and wasteload inputs. Bectnese subsegments have a year-round
standard for dissolved oxygen, a winter projecionulation was not performed. The most
critical time of year for meeting a constant digsal oxygen standard is the period of high
temperatures and low flows.

5.3 Headwater and Tributary (Wasteload) Inputs

The inputs for the headwater and tributaries ferglojection simulation were based on guidance
in the LTP. According to the LTP, the critical flowates for tidal systems for summer should be
set to one-third the average or typical flow avedhgver one tidal cycle, irrespective of flow.
These flows were calculated for headwater andtaityumodel flows and used in the baseline
and TMDL model predictions.

Dissolved oxygen from headwaters and tributariee\get to the water quality criterion of 5
mg/L or the observed concentration, whichever waatgr. CBOR levels from headwaters and
tributaries were reduced until modeled dissolveghgex met the criteria. The ammonia levels
were low from both the headwaters and tributatiesrefore, the ammonia inputs were not
changed from the calibration values.
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5.4 Point Source Inputs

Ammonia and organic nitrogen levels were changewhfobserved or assumed concentrations to
proposed concentrations. The nitrogen concentraiti@re assumed to be half the amount of the
oxygen demand, with two-thirds assumed to be amanloaiding and one-third as organic
nitrogen loading. These assumptions are consistéminformation presented in the LTP. If
necessary, input concentrations were reduced to tkeedissolved oxygen concentration above
5 mg/L.

5.5 Downstream Values

Modeling parameters for downstream boundary comubtwere the same as the calibration
parameters except for temperature and dissolvegemxyl he temperature was set to the critical
condition. The dissolved oxygen value, if belowtenia, was set to the water quality standard of
5.0 mg/L.

5.6 Baseline Model Results

Baseline line conditions were run under criticahditions for calibrated parameters and water
quality values. Plots of baseline water quality presented in Appendix |. Baseline oxygen
demand is presented in Table 5-1.

Table 5-1. Baseline oxygen demand

Oxygen demand
(Ib/d)

Subsegment SOD CBOD, Ammonia Organic N Total
120202 10,636 16,139 2,501 9,075 38,350
120204 451,609 1,686,949 4,540 158,722 2,301,820
120304 36,128 186,972 2,299 45,414 270,813
120403 103,827 270,953 6,138 128,750 509,668
120604 1,138 5,024 235 2,286 8,684

5.7 Model Results for Projection

Several steps were used to develop the reducti@emi@ges for oxygen demand. The TMDL
was calculated by first iteratively reducing SODteh meeting the dissolved oxygen criterion by
reducing SOD, the CBOD reduction rate was calcdlagethe SOD/CBOD relationshigQOD =

a x VCBOD). Slight adjustments were made to the SOD redungtite, and an updated CBOD
reduction rate was calculated. This process wasated until the optimal reduction rates were
determined.

To meet the dissolved oxygen standard, 5.0 mgth|] txygen demand must be reduced
between 0 and 32 percent. This percentage reductioronpoint source loads represents a
percentage of the entire nonpoint source loadingarpercentage of the man-made nonpoint
source loading. The nonpoint source loads in gpert were not divided between natural and
man-made because it would be difficult to estinmatiral nonpoint source loads. Plots of
predicted water quality are presented in Appendix J
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6 TMDL DEVELOPMENT

A TMDL is the total amount of a pollutant that @eevzing waterbody can assimilate while still
achieving water quality standards. In TMDL devel@nt) allowable loadings from all pollutant
sources that cumulatively amount to no more thantiDL must be established, thereby
providing the basis for establishing water qualigsed controls.

A TMDL for a given pollutant and waterbody is conspd of the sum of individual wasteload
allocations (WLASs) for point sources and load adiians (LAs) for nonpoint sources and natural
background levels. In addition, the TMDL must irdduan implicit or explicit margin of safety
(MOS) to account for the uncertainty in the relasibip between pollutant loads and the quality
of the receiving waterbody, and it may include @ffe growth (FG) component. The TMDL
components are illustrated using the following egqua

TMDL = 2 WLAs +2 LAs + MOS + FG

The LA is the portion of the TMDL assigned to nompsources such as natural background
loadings. For this TMDL, the LA was calculated psacting the WLA, MOS, and FG from
the total TMDL allocation. LAs were not allocatexdeparate nonpoint sources because of the
lack of available source characterization data.

The WLA portion of the TMDL equation is the totablding of a pollutant that is assigned to
point sources. The permitted or average (expeatethserved) flows were used to calculate the
WLAs. If the permitted or average flow was unavaliga the permit maximum flow was used.
The permit maximum flow was usually the maximunwiloovered by the specific type of
general permit. For example, the LPDES Class litdgnGeneral Permit covers facilities with
flow of up to 25,000 gallons per day. Sometimesgienit maximum flow was significantly
greater than the expected flow, and therefore émmp maximum was used only when other
flows were not available.

EPA'’s stormwater permitting regulations require mipalities to obtain permit coverage for all
stormwater discharges from MS4s. For each MS4arbtisin, a gross MS4 load was computed
by multiplying the LA by the ratio of the MS4 argaeach subsegment to the subsegment area.
Note that these values are estimates that carfiheden the future as more information about
the MS4s and land-use-specific loadings becometaaila Note also that the MS4 loads
presented reflect only that portion of the MS4ha subsegment. The computed MS4 load was
subtracted from the LA and included as a WLA congmdrof the TMDL because MS4s are
permitted dischargers but function similarly to pomt sources (through storm-driven
processes). EPA expects that the MS4 WLAs will tdleeved through BMPs and adaptive
management.

Section 303(d) of the Clean Water Act and the ratips at 40 CFR 130.7 require that TMDLS
include an MOS to account for uncertainty in avagadata or in the actual effect that controls
will have on the loading reductions and receiviragev quality. The MOS may be expressed
explicitly as unallocated assimilative capacityraplicitly using conservativassumptions in
establishing the TMDL. In addition to the MOS, & Eomponent may be added to account
specifically for FG in the TMDL area.
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There are two ways to incorporate the MOS (USEP&11.90ne way is to implicitly incorporate
it by using conservative model assumptions to agwvallocations, including the following:

» Using slightly higher water temperatures than thggested water temperaturé.
dissolved oxygen meets the criterion with highetavgemperature, it will meet the
criterion with lower water temperature when othaatérs remain unchanged.

* Using the dissolved oxygen water quality critefonmodel inflowsDissolved oxygen
from headwaters and tributaries was set to thervgatality criterion, which is lower than
the 90 percent saturation level of dissolved oxyates0 °C.

The other way is to explicitly specify a portiontoe TMDL as the MOS and use the remainder
for allocations. For this analysis, the MOS is @ipl10 percent of each targeted TMDL was
reserved as the MOS to account for any uncertaintye TMDL. Using 10 percent of the

TMDL load provides an additional level of protectito the designated uses of the subsegments
of concern.

The MOS is an allocation for scientific uncertainiyhile the FG is an allocation for growth. Ten
percent of the load was allocated for FG in the@ amvered by the TMDL. This growth includes
future urban development, including point souré¢S4 areas, agriculture, and other nonpoint
sources. The FG could also be used for sourceaasounted for or unknown and therefore not
otherwise included in the TMDL.

6.1 Dissolved Oxygen TMDLs

The dissolved oxygen TMDLs are presented as oxggemand from CBO[) ammonia

nitrogen, and SOD, and they were derived using-fk€UAL model. A summary of the
TMDLs is presented in Table 6-1. The TMDLs werecaddted from SOD, CBOD, ammonia,
and organic nitrogen from nonpoint source modeliiaptributary flows, incremental flows, and
background. Table 6-2 presents a summary of thectiesh percentages for LAs; there were no
reductions for WLAs. The reduction percentageddital oxygen demand ranged from O to 32
percent.

WLASs were calculated using monthly average perimit$, when applicable. If a permit did not
have a monthly average permit limit, the weeklyrage permit limit was used. If the facility
had neither a monthly nor a weekly limit, the darlgximum limit was used to calculate loads.
All facilities had oxygen demand and limits; howewenly a few had ammonia limits. The
nitrogen loading was assumed to be half the amofutiee oxygen demand, with two-thirds was
assumed to be ammonia loading and one-third asigrgéarogen loading. These assumptions
are consistent with information presented in th@®LThe WLAs are presented in Tables 6-4
through 6-17. Table 6-18 lists the individual WLfas the MS4s identified in Section 2.5.
Reductions from point source discharges are natired) as a result of this TMDL.
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Table 6-1. Summary of dissolved oxygen TMDLs, WLAs, LAs, MOSs, and FGs for the middle

Terrebonne Basin

Subsegment oXyge(rlwb?de)mand
120202 SOD CBOD, Ammonia Organic N Total
WLA 624 2,109 1,009 1,049 4,791
MOS for WLA 78 264 126 131 599
FG for WLA 78 264 126 131 599
LA 6,495 10,293 992 6,165 23,944
MOS for LA 812 1,287 124 771 2,993
FG for LA 812 1,287 124 771 2,993
TMDL 8,899 15,502 2,501 9,017 35,919
Subsegment oXyge(rlwb?de)mand
120204 SOD CBOD, Ammonia Organic N Total
WLA 4,208 14,151 164 1,389 19,911
MOS for WLA 526 1,769 20 174 2,489
FG for WLA 526 1,769 20 174 2,489
LA 313,737 1,044,751 3,468 99,166 1,461,122
MOS for LA 39,217 130,594 434 12,396 182,640
FG for LA 39,217 130,594 434 12,396 182,640
TMDL 397,431 1,323,627 4,540 125,693 1,851,291
Subsegment oXyge(rlwb?de)mand
120304 SOD CBOD, Ammonia Organic N Total
WLA 496 6,890 73 1,303 8,762
MOS for WLA 62 861 9 163 1,095
FG for WLA 62 861 9 163 1,095
LA 8,397 116,442 1,082 21,985 147,906
MOS for LA 1,050 14,555 135 2,748 18,488
FG for LA 1,050 14,555 135 2,748 18,488
TMDL 11,116 154,166 1,444 29,109 195,836
Subsegment oXyge(rlwb?de)mand
120403 SOD CBOD, Ammonia Organic N Total
WLA 850 2,366 88 1,165 4,470
MOS for WLA 106 296 11 146 559
FG for WLA 106 296 11 146 559
LA 73,374 199,703 4,822 99,162 377,060
MOS for LA 9,172 24,963 603 12,395 47,133
FG for LA 9,172 24,963 603 12,395 47,133
TMDL 92,780 252,586 6,138 125,409 476,913
Subsegment oXyge(rlwb?de)mand
120604 SOD CBOD, Ammonia Organic N Total
WLA 0 35 22 11 68
MOS for WLA 0 4 3 1 9
FG for WLA 0 4 3 1 9
LA 910 3,984 166 1,818 6,879
MOS for LA 114 498 21 227 860
FG for LA 114 498 21 227 860
TMDL 1,138 5,024 235 2,286 8,684
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Table 6-2. Summary of percent reductions for LAs in

the middle Terrebonne Basin

Subseament Percent reduction
tbseg SOD CBODy Ammonia Organic N Total

120202 23.7 12.7 8.8 9.4 15.1

120204 13.2 22.6 1.3 21.9 20.6

120304 70.9 22.1 40.9 39.5 31.7

120403 11.7 7.8 1.1 3.7 7.5

120604 0.0 0.0 0.0 0.0 0.0
Table 6-3. WLAs for BOD 5 for subsegment 120202 in the middle Terrebonne Bas in

NPDE.S Facility Flow BODs BODs

L QuiE name (mgd) mg/l) | (Ib/d)

number
LA0042510 002 Lafourche Sugars, LLC FKA A Corp 1.5 10 125.18
LA0066486 001 Tesi-Magnolia Park Service 0.22 10 18.36
LA0074331 101 Universal Compression, Inc. 0.000282 45 0.11
LA0074331 002 Universal Compression, Inc. 0.00016 45 0.06
LA0081809 001 Tesi-Plantation/Leighton 0.12 10 10.01
LAG480528 002 Hydraulic Well Control, Inc. 0.001 45 0.38
LAG480528 | 003 Hydraulic Well Control, Inc. 0.001 45 0.38
LA0095257 001 Service Sanitary Corporation 0.1307 10 10.91
LA0111236 001 Daneco, Inc. 0.5 25 104.32
LAG750496 002 Redfish Rental of Houma, Inc. 0.005 45 1.88
LAG480103 | 003 Crosstex Lig Liquids, LLC 0.00144 45 0.54
LAG480103 | 004 Crosstex Lig Liquids, LLC 0.00144 45 0.54
LAG480134 | 001 Tetra Technologies, Inc. 0.005 45 1.88
LAG480272 | 002 Smith Int'l Inc. 0.00015 45 0.06
LAG480317 | 002 WFS-Liquids Co 0.0015 45 0.56
LAG480563 001 Marine Systems, Inc. 0.0017 45 0.64
LAG530072 | 001 Bellsouth Telecommunications 0.005 45 1.88
LAG530268 | 001 J B Levert Land Company 0.00036 45 0.14
LAG530887 | 001 Sita, Inc. 0.005 45 1.88
LAG531154 | 001 Terrebonne Parish Recreation 0.005 45 1.88
LAG531233 | 001 Williams Field Services Co 0.0025 45 0.94
LAG531388 | 001 Williams Field Svcs Co 0.005 45 1.88
LAG531451 | 001 Earl Cato Apartments 0.0008 45 0.30
LAG531469 | 001 Kiva Construction 0.005 45 1.88
LAG531620 | 001 Circle K #664 0.0009 45 0.34
LAG531981 | 001 Enviro-Lab, Inc. 0.0002 45 0.08
LAG532058 | 001 Terrebonne Parish Communications District 0.0015 45 0.56
LAG540525 | 001 Crestview Mobile Home Park 0.005 45 1.88
LAG540726 | 001 Terrebonne Ph School-Gibson Elem. 0.0013 30 0.33
LAG540737 | 001 Tesi-Midway Sub 0.059923 30 15.00
LAG540846 | 001 C&J Mobile Home Estates 0.025 30 6.26
LAG540934 | 001 McDonald Sanitation Svc, Inc. 0.00144 30 0.36
LAG541104 | 001 McDonald & Robichaux, Inc. 0.00831 30 2.08
LAG541158 | 001 L&B Enterprises of Assumption 0.00126 30 0.32
LAG541223 | 001 Circle G Mobile Home Park 0.025 30 6.26
LAG541317 | 001 Mandalay Manor Trailer Park 0.015 30 3.76
LAG560080 | 001 Harvest Cathedral Ministries 0.02782 20 4.64
LAG560135 | 001 Terrebonne Par Consolidated Govt 0.024960 20 4,17
LAG560174 | 001 Schexnayder Properties, LLC 0.03 20 5.01
LAG560175 | 001 Tesi-Acadian Villa 0.04625 20 7.72
LAG560197 | 001 Terrebonne Par Cons-Gibson Jar 0.03 20 5.01
LAG560224 | 001 Tesi-Country Hollow 0.584 20 97.47
LAG570035 | 001 Lafourche Ph Sewer Dist #4 0.078 10 6.51
LAG570091 | 001 Thoroughbred Park Subdivision 0.0504 10 4.21
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Table 6-3. (continued

ﬁZEnEitS outtal Facility Flow BODs | BODs

number name (mgd) (mg/L) (Ib/d)
LAG570155 | 001 Lakes of Terrebonne, LLC, The 0.0548 10 4,57
LAG570198 | 001 Tesi- Twelve Cedars Subdivision 0.0384 20 6.41
LAG750372 | 002 Hill City Qil Co, Inc. 0.005 45 1.88
LAG750372 | 003 Hill City Qil Co, Inc. 0.025 30 6.26
LAG750372 | 004 Hill City Qil Co, Inc. 0.025 45 9.39
Table 6-4. WLAs for ammonia for subsegment 1202021 n the middle Terrebonne Basi

HPDES Facility Flow NHs NHs

ElE | OaE name (mgd) (mg/l) (Ib/d)

number
LA0042510 002 Lafourche Sugars, LLC FKA A Corp 1.5 3.3 41.73
LA0066486 001 Tesi-Magnolia Park Service 0.22 3.3 6.12
LA0074331 101 Universal Compression, Inc. 0.000282 15.0 0.04
LA0074331 002 Universal Compression, Inc. 0.00016 15.0 0.02
LA0081809 001 Tesi-Plantation/Leighton 0.12 3.3 3.34
LAG480528 | 002 Hydraulic Well Control, Inc. 0.001 15.0 0.13
LAG480528 | 003 Hydraulic Well Control, Inc. 0.001 15.0 0.13
LA0095257 001 Service Sanitary Corporation 0.1307 3.3 3.64
LA0111236 001 Daneco, Inc. 0.5 20 83.45
LAG750496 002 Redfish Rental of Houma, Inc. 0.005 15.0 0.63
LAG480103 | 003 Crosstex Lig Liquids, LLC 0.00144 15.0 0.18
LAG480103 | 004 Crosstex Lig Liquids, LLC 0.00144 15.0 0.18
LAG480134 001 Tetra Technologies, Inc. 0.005 15.0 0.63
LAG480272 | 002 Smith Int'l Inc. 0.00015 15.0 0.02
LAG480317 | 002 WFS-Liquids Co 0.0015 15.0 0.19
LAG480563 | 001 Marine Systems, Inc. 0.0017 15.0 0.21
LAG530072 | 001 Bellsouth Telecommunications 0.005 15.0 0.63
LAG530268 | 001 J B Levert Land Company 0.00036 15.0 0.05
LAG530887 | 001 Sita, Inc. 0.005 15.0 0.63
LAG531154 | 001 Terrebonne Parish Recreation 0.005 15.0 0.63
LAG531233 | 001 Williams Field Services Co 0.0025 15.0 0.31
LAG531388 | 001 Williams Field Svcs Co 0.005 15.0 0.63
LAG531451 | 001 Earl Cato Apartments 0.0008 15.0 0.10
LAG531469 | 001 Kiva Construction 0.005 15.0 0.63
LAG531620 | 001 Circle K #664 0.0009 15.0 0.11
LAG531981 | 001 Enviro-Lab, Inc. 0.0002 15.0 0.03
LAG532058 | 001 Terrebonne Parish Communications District 0.0015 15.0 0.19
LAG540525 | 001 Crestview Mobile Home Park 0.005 15.0 0.63
LAG540726 | 001 Terrebonne Ph School-Gibson Elem. 0.0013 10.0 0.11
LAG540737 | 001 Tesi-Midway Sub 0.059923 10.0 5.00
LAG540846 | 001 C&J Mobile Home Estates 0.025 10.0 2.09
LAG540934 | 001 McDonald Sanitation Svc, Inc. 0.00144 10.0 0.12
LAG541104 | 001 McDonald & Robichaux, Inc. 0.00831 10.0 0.69
LAG541158 | 001 L&B Enterprises of Assumption 0.00126 10.0 0.11
LAG541223 | 001 Circle G Mobile Home Park 0.025 10.0 2.09
LAG541317 | 001 Mandalay Manor Trailer Park 0.015 10.0 1.25
LAG560080 | 001 Harvest Cathedral Ministries 0.02782 6.7 1.55
LAG560135 | 001 Terrebonne Par Consolidated Govt 0.024960 6.7 1.39
LAG560174 | 001 Schexnayder Properties, LLC 0.03 6.7 1.67
LAG560175 | 001 Tesi-Acadian Villa 0.04625 6.7 2.57
LAG560197 | 001 Terrebonne Par Cons-Gibson Jar 0.03 6.7 1.67
LAG560224 | 001 Tesi-Country Hollow 0.584 6.7 32.49
LAG570035 | 001 Lafourche Ph Sewer Dist #4 0.078 3.3 2.17
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Table 6-4. (continued

':ZgnEitS outtal Facility Flow NHs NHs
number name (mgd) (mg/l) (Ib/d)
LAG570091 | 001 Thoroughbred Park Subdivision 0.0504 3.3 1.40
LAG570155 001 Lakes of Terrebonne, LLC, The 0.0548 3.3 1.52
LAG570198 | 001 Tesi- Twelve Cedars Subdivision 0.0384 6.7 2.14
LAG750372 | 002 Hill City Qil Co, Inc. 0.005 15.0 0.63
LAG750372 | 003 Hill City Qil Co, Inc. 0.025 10.0 2.09
LAG750372 | 004 Hill City Qil Co, Inc. 0.025 15.0 3.13
Table 6-5. WLAs for organic nitrogen for subsegment 120202 in the middle Terrebonne Basin
EZSnEltS outfall Facility Flow Org N Org N
number name (mgd) (mg/l) (Ib/d)
LA0042510 002 Lafourche Sugars, LLC FKA A Corp 1.5 1.7 20.86
LA0066486 001 Tesi-Magnolia Park Service 0.22 1.7 3.06
LA0074331 101 Universal Compression, Inc. 0.000282 7.5 0.02
LA0074331 002 Universal Compression, Inc. 0.00016 7.5 0.01
LA0081809 001 Tesi-Plantation/Leighton 0.12 1.7 1.67
LAG480528 002 Hydraulic Well Control, Inc. 0.001 7.5 0.06
LAG480528 003 Hydraulic Well Control, Inc. 0.001 7.5 0.06
LA0095257 001 Service Sanitary Corporation 0.1307 1.7 1.82
LA0111236 001 Daneco, Inc. 0.5 10.0 41.73
LAG750496 | 002 Redfish Rental of Houma, Inc. 0.005 7.5 0.31
LAG480103 | 003 Crosstex Lig Liguids, LLC 0.00144 7.5 0.09
LAG480103 | 004 Crosstex Lig Liquids, LLC 0.00144 7.5 0.09
LAG480134 | 001 Tetra Technologies, Inc. 0.005 7.5 0.31
LAG480272 | 002 Smith Int'l Inc. 0.00015 7.5 0.01
LAG480317 | 002 WFS-Liquids Co 0.0015 7.5 0.09
LAG480563 001 Marine Systems, Inc. 0.0017 7.5 0.11
LAG530072 001 Bellsouth Telecommunications 0.005 7.5 0.31
LAG530268 | 001 J B Levert Land Company 0.00036 7.5 0.02
LAG530887 | 001 Sita, Inc. 0.005 7.5 0.31
LAG531154 001 Terrebonne Parish Recreation 0.005 7.5 0.31
LAG531233 001 Williams Field Services Co 0.0025 7.5 0.16
LAG531388 | 001 Williams Field Svcs Co 0.005 7.5 0.31
LAG531451 | 001 Earl Cato Apartments 0.0008 7.5 0.05
LAG531469 | 001 Kiva Construction 0.005 7.5 0.31
LAG531620 | 001 Circle K #664 0.0009 7.5 0.06
LAG531981 | 001 Enviro-Lab, Inc. 0.0002 7.5 0.01
LAG532058 001 Terrebonne Parish Communications District 0.0015 7.5 0.09
LAG540525 | 001 Crestview Mobile Home Park 0.005 7.5 0.31
LAG540726 | 001 Terrebonne Ph School-Gibson Elem. 0.0013 5.0 0.05
LAG540737 | 001 Tesi-Midway Sub 0.059923 5.0 2.50
LAG540846 | 001 C&J Mobile Home Estates 0.025 5.0 1.04
LAG540934 001 McDonald Sanitation Svc, Inc. 0.00144 5.0 0.06
LAG541104 | 001 McDonald & Robichaux, Inc. 0.00831 5.0 0.35
LAG541158 | 001 L&B Enterprises of Assumption 0.00126 5.0 0.05
LAG541223 | 001 Circle G Mobile Home Park 0.025 5.0 1.04
LAG541317 | 001 Mandalay Manor Trailer Park 0.015 5.0 0.63
LAG560080 | 001 Harvest Cathedral Ministries 0.02782 3.3 0.77
LAG560135 | 001 Terrebonne Par Consolidated Govt 0.024960 3.3 0.69
LAG560174 | 001 Schexnayder Properties, LLC 0.03 3.3 0.83
LAG560175 | 001 Tesi-Acadian Villa 0.04625 3.3 1.29
LAG560197 001 Terrebonne Par Cons-Gibson Jar 0.03 3.3 0.83
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Table 6-5. (continued

EZSnEltS outfall Facility Flow Org N Org N

number name (mgd) (mal/l) (Ib/d)
LAG560224 | 001 Tesi-Country Hollow 0.584 3.3 16.25
LAG570035 | 001 Lafourche Ph Sewer Dist #4 0.078 1.7 1.08
LAG570091 | 001 Thoroughbred Park Subdivision 0.0504 1.7 0.70
LAG570155 | 001 Lakes of Terrebonne, LLC, The 0.0548 1.7 0.76
LAG570198 | 001 Tesi- Twelve Cedars Subdivision 0.0384 3.3 1.07
LAG750372 | 002 Hill City Qil Co, Inc. 0.005 7.5 0.31
LAG750372 | 003 Hill City Qil Co, Inc. 0.025 5.0 1.04
LAG750372 | 004 Hill City Qil Co, Inc. 0.025 7.5 1.56
Table 6-6. WLAs for BOD 5 for subsegment 120204 in the middle Terrebonne Bas in

Ezr'?nEitS outfal Facility Flow BODs | BODs

number name (mgd) (mg/L) (Ib/d)
LA0043966 001 Village of Napoleonville 0.3 10 25.04
LA0118818 005 Browning Oil Company, Inc. 0.00155 45 0.58
LAG530071 | 001 Bellsouth Pierre Port-Switching Station 0.0001 45 0.04
LAG531350 001 Pierre Part Store, Inc. 0.00166 45 0.62
LAG531365 | 001 Ladotd-Pierre Part Bridge 0.00002 45 0.01
LAG531584 | 001 Assumption Parish Police Jury 0.004 45 1.50
LAG540112 | 001 Tesi-Seraphim Estates 0.0156 30 3.91
LAG540140 | 001 Assumption Ph Polic-Violet Str 0.02 30 5.01
LAG540154 | 001 Worldwide Environmental Solutions-Kingston's 0.018 30 451
LAG540155 | 001 Worldwide Environmental Solutions-Labadie ES 0.0176 30 4.41
LAG541048 | 001 Heritage Manor of Napoleonvill 0.0202 30 5.06
LAG560026 | 001 Aucoin's Sewer Util-Bayou Tran 0.044 20 7.34
LAG570240 | 001 Assumption Parish Police 0.03 10 2.50
Table 6-7. WLAs for ammonia for subsegment 120204 i n the middle Terrebonne Basin

MFLL S Facility Flow NHs NHs

RN e name (mgd) mg/) | (lbrd)

number
LA0043966 001 Village of Napoleonville 0.3 6.08 15.222
LA0118818 005 Browning Oil Company, Inc. 0.00155 15.0 0.194
LAG530071 | 001 Bellsouth Pierre Port-Switching Station 0.0001 15.0 0.013
LAG531350 | 001 Pierre Part Store, Inc. 0.00166 15.0 0.208
LAG531365 | 001 Ladotd-Pierre Part Bridge 0.00002 15.0 0.003
LAG531584 | 001 Assumption Parish Police Jury 0.004 15.0 0.501
LAG540112 | 001 Tesi-Seraphim Estates 0.0156 10.0 1.302
LAG540140 | 001 Assumption Ph Polic-Violet Str 0.02 10.0 1.669
LAG540154 | 001 Worldwide Environmental Solutions-Kingston's 0.018 10.0 1.502
LAG540155 | 001 Worldwide Environmental Solutions-Labadie ES 0.0176 10.0 1.469
LAG541048 | 001 Heritage Manor of Napoleonvill 0.0202 10.0 1.686
LAG560026 | 001 Aucoin's Sewer Util-Bayou Tran 0.044 6.7 2.448
LAG570240 | 001 Assumption Parish Police 0.03 3.3 0.835
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Table 6-8. WLAs for organic nitrogen for subsegment

120204 in the middle Terrebonne Basin

NPDE.S Facility Flow Org N Org N

el ) QuiE name (mgd) mg/l) | (bid)

number
LA0043966 001 Village of Napoleonville 0.3 3.0 7.6110
LA0118818 005 Browning Oil Company, Inc. 0.00155 7.5 0.0970
LAG530071 | 001 Bellsouth Pierre Port-Switching Station 0.0001 7.5 0.0063
LAG531350 | 001 Pierre Part Store, Inc. 0.00166 7.5 0.1039
LAG531365 | 001 Ladotd-Pierre Part Bridge 0.00002 7.5 0.0013
LAG531584 | 001 Assumption Parish Police Jury 0.004 7.5 0.2504
LAG540112 | 001 Tesi-Seraphim Estates 0.0156 5.0 0.6509
LAG540140 | 001 Assumption Ph Polic-Violet Str 0.02 5.0 0.8345
LAG540154 | 001 Worldwide Environmental Solutions-Kingston's 0.018 5.0 0.7511
LAG540155 | 001 Worldwide Environmental Solutions-Labadie ES 0.0176 5.0 0.7344
LAG541048 | 001 Heritage Manor of Napoleonvill 0.0202 5.0 0.8429
LAG560026 | 001 Aucoin's Sewer Util-Bayou Tran 0.044 3.3 1.2240
LAG570240 | 001 Assumption Parish Police 0.03 1.7 0.4173
Table 6-9. WLAs for BOD 5 for subsegment 120304 in the middle Terrebonne Bas in

NPDES

: o Flow BODs BODs

npzjer:']rgletr Outfall Facility name (mgd) (mg/L) (Ib/d)
LAG480081 | 001 Baker Atlas 0.0002 45 0.08
LA0089648 008 Bourg Dry Dock & Service Company 0.0005 45 0.19
LA0089648 009 Bourg Dry Dock & Service Company 0.0005 45 0.19
LA0089648 010 Bourg Dry Dock & Service Company 0.0005 45 0.19
LA0096253 001 Bourg Dry Dock & Service Company 0.0002 45 0.08
LA0097195 001 Bourg Dry Dock & Service Company 0.00025 45 0.09
LA0104868 001 Main Iron Works, LLC 0.0003 45 0.11
LA0104868 002A Main Iron Works, LLC 0.00045 45 0.17
LA0104868 002B Main Iron Works, LLC 0.00045 45 0.17
LA0104868 003 Main Iron Works, LLC 0.00045 45 0.17
LA0110299 001 PFG Caro 0.01 30 2.50
LA0112267 002 Neff Rental, Inc. 0.00035 45 0.13
LA0112267 003 Neff Rental, Inc. 0.00035 45 0.13
LA0118702 001 Allied Shipyard, Inc.-Larose Facility 0.0002 45 0.08
LA0118702 002 Allied Shipyard, Inc.-Larose Facility 0.0002 45 0.08
LAG110090 | 002 Huey Stockstill, Inc.-Houma Asphalt Plant Sn 31888 0.005 45 1.88
LAG480216 101 Southern Scrap Recycling-Morgan City, LLC 0.0005 45 0.19
LAG480216 103 Southern Scrap Recycling-Morgan City, LLC 0.0005 45 0.19
Table 6-10. WLAs for ammonia for subsegment 120304  in the middle Terrebonne Basin

NPDES

permit Outfall Facility name (':T:O‘g NH/3| :\Ib/Hd3

Lpuarad gd) (mg/h (Tb/d)
LAG480081 | 001 Baker Atlas 0.0002 15.0 0.025
LA0089648 008 Bourg Dry Dock & Service Company 0.0005 15.0 0.063
LA0089648 009 Bourg Dry Dock & Service Company 0.0005 15.0 0.063
LA0089648 010 Bourg Dry Dock & Service Company 0.0005 15.0 0.063
LA0096253 001 Bourg Dry Dock & Service Company 0.0002 15.0 0.025
LA0097195 001 Bourg Dry Dock & Service Company 0.00025 15.0 0.031
LA0104868 001 Main Iron Works, LLC 0.0003 15.0 0.038
LA0104868 002A Main Iron Works, LLC 0.00045 15.0 0.056
LA0104868 002B Main Iron Works, LLC 0.00045 15.0 0.056
LA0104868 003 Main Iron Works, LLC 0.00045 15.0 0.056
LA0110299 001 PFG Caro 0.01 10.0 0.835
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Table 6-10. (continued)
NPDES
X L. Flow NH;3 NH3
permit Outfall Facility name
number (mgd) (mall) (Ib/d)
LA0112267 002 Neff Rental, Inc. 0.00035 15.0 0.044
LA0112267 003 Neff Rental, Inc. 0.00035 15.0 0.044
LA0118702 001 Allied Shipyard, Inc.-Larose Facility 0.0002 15.0 0.025
LA0118702 002 Allied Shipyard, Inc.-Larose Facility 0.0002 15.0 0.025
LAG110090 | 002 Huey Stockstill, Inc.-Houma Asphalt Plant Sn 31888 0.005 15.0 0.626
LAG480216 101 Southern Scrap Recycling-Morgan City, LLC 0.0005 15.0 0.063
LAG480216 103 Southern Scrap Recycling-Morgan City, LLC 0.0005 15.0 0.063
Table 6-11. WLAs for organic nitrogen for subsegmen  t 120304 in the middle Terrebonne Basin
NPDES
permit Outfall Facility name (':T:O‘g) ((r)n rg/ll_\l) %{3 d’;l
number 9 g
LAG480081 | 001 Baker Atlas 0.0002 7.5 0.013
LA0089648 008 Bourg Dry Dock & Service Company 0.0005 7.5 0.031
LA0089648 009 Bourg Dry Dock & Service Company 0.0005 7.5 0.031
LA0089648 010 Bourg Dry Dock & Service Company 0.0005 7.5 0.031
LA0096253 001 Bourg Dry Dock & Service Company 0.0002 7.5 0.013
LA0097195 001 Bourg Dry Dock & Service Company 0.00025 7.5 0.016
LA0104868 001 Main Iron Works, LLC 0.0003 7.5 0.019
LA0104868 002A Main Iron Works, LLC 0.00045 7.5 0.028
LA0104868 002B Main Iron Works, LLC 0.00045 7.5 0.028
LA0104868 003 Main Iron Works, LLC 0.00045 7.5 0.028
LA0110299 001 PFG Caro 0.01 5.0 0.417
LA0112267 002 Neff Rental, Inc. 0.00035 7.5 0.022
LA0112267 003 Neff Rental, Inc. 0.00035 7.5 0.022
LA0118702 001 Allied Shipyard, Inc.-Larose Facility 0.0002 7.5 0.013
LA0118702 002 Allied Shipyard, Inc.-Larose Facility 0.0002 7.5 0.013
LAG110090 | 002 Huey Stockstill, Inc.-Houma Asphalt Plant Sn 31888 0.005 7.5 0.313
LAG480216 101 Southern Scrap Recycling-Morgan City, LLC 0.0005 7.5 0.031
LAG480216 103 Southern Scrap Recycling-Morgan City, LLC 0.0005 7.5 0.031
Table 6-12. WLAs for BOD ;5 for subsegment 120403 in the middle Terrebonne Bas in
NPDES
- o Flow BODs BODs
permit Outfall Facility name
number (mgd) (mg/L) (Ib/d)
LA0107247 001 Global X-ray & Testing Corp 0.00012 45 0.05
LA0107247 | 002 Global X-ray & Testing Corp 0.00006 45 0.02
LAG480218 | 002 Southern Scrap Recycling Morgan City LLC 0.0015 45 0.56
LAG480218 | 101 Southern Scrap Recycling Morgan City LLC 0.05 45 18.78
LAG480257 | 002 PHI Inc 0.005 45 1.88
LAG480270 | 002 Chet Morrison General Contractor Inc-Houma Facility 0.0005 45 0.19
LAG480270 | 003 Chet Morrison General Contractor Inc-Houma Facility 0.0005 45 0.19
LAG480270 | 004 Chet Morrison General Contractor Inc-Houma Facility 0.0005 45 0.19
LAG480317 | 002 WFA Liguids Company-Bayou Black Treatment Plant 0.0015 45 0.56
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Table 6-13. WLAs for ammonia for subsegment 120403  in the middle Terrebonne Basin

NPDES

. - Flow NH3 NH3
npuen:?gr Outfall Facility name (mgd) (mg/l) (Ib/d)
LA0107247 | 001 Global X-ray & Testing Corp 0.00012 15.0 0.015
LA0107247 002 Global X-ray & Testing Corp 0.00006 15.0 0.008
LAG480218 | 002 Southern Scrap Recycling Morgan City LLC 0.0015 15.0 0.188
LAG480218 | 101 Southern Scrap Recycling Morgan City LLC 0.05 15.0 6.259
LAG480257 | 002 PHI Inc 0.005 15.0 0.626
LAG480270 | 002 Chet Morrison General Contractor Inc-Houma Facility 0.0005 15.0 0.063
LAG480270 | 003 Chet Morrison General Contractor Inc-Houma Facility 0.0005 15.0 0.063
LAG480270 | 004 Chet Morrison General Contractor Inc-Houma Facility 0.0005 15.0 0.063
LAG480317 | 002 WFA Liguids Company-Bayou Black Treatment Plant 0.0015 15.0 0.188

Table 6-14. WLAs for organic nitrogen for subsegmen  t 120403 in the middle Terrebonne Basin

NPDES

- - Flow Org N Org N
npuer;rgletr Outfall Facility name (mgd) (mg/L) (Ib/d)
LA0107247 001 Global X-ray & Testing Corp 0.00012 75 0.008
LA0107247 | 002 Global X-ray & Testing Corp 0.00006 75 0.004
LAG480218 | 002 Southern Scrap Recycling Morgan City LLC 0.0015 75 0.094
LAG480218 | 101 Southern Scrap Recycling Morgan City LLC 0.05 75 3.130
LAG480257 | 002 PHI Inc 0.005 7.5 0.313
LAG480270 | 002 Chet Morrison General Contractor Inc-Houma Facility 0.0005 7.5 0.031
LAG480270 | 003 Chet Morrison General Contractor Inc-Houma Facility 0.0005 7.5 0.031
LAG480270 | 004 Chet Morrison General Contractor Inc-Houma Facility 0.0005 7.5 0.031
LAG480317 | 002 WFA Liguids Company-Bayou Black Treatment Plant 0.0015 7.5 0.094

Table 6-15. WLAs for BOD 5 for subsegment 120604 in the middle Terrebonne Bas in

NPIpIES » Flow | BODs | BODs
npuer:]ngletr Outfall Facility name (mgd) (mg/L) | (lb/d)
LA0084077 001 Bollinger Larose, LLC 0.0005 45 0.19
LA0084077 002 Bollinger Larose, LLC 0.0005 45 0.19
LA0084077 004 Bollinger Larose, LLC 0.005 45 1.88
LAG541539 | 008 Bollinger Larose, LLC 0.007 45 2.63
LAG530324 | 001 Lafourche Telephone Co 0.005 45 1.88
LAG531493 | 001 Lebouef Trailer Park 0.005 45 1.88
LAG532034 | 001 Chiasson Welding Service 0.001 45 0.38
LAG540624 | 001 Rousse Land Development-Bon Service Shopping Center 0.025 30 6.26

Table 6-16. WLAs for ammonia for subsegment 120604  in the middle Terrebonne Basin

NPDES

permit Outfall Facility name (Ir:r:(g);\g) (r:lgHﬁ) (:\Ib/Hd:")

number
LA0084077 001 Bollinger Larose, LLC 0.0005 15.0 0.06
LA0084077 002 Bollinger Larose, LLC 0.0005 15.0 0.06
LA0084077 004 Bollinger Larose, LLC 0.005 15.0 0.63
LAG541539 | 008 Bollinger Larose, LLC 0.007 15.0 0.88
LAG530324 | 001 Lafourche Telephone Co 0.005 15.0 0.63
LAG531493 001 Lebouef Trailer Park 0.005 15.0 0.63
LAG532034 | 001 Chiasson Welding Service 0.001 15.0 0.13
LAG540624 001 Rousse Land Development-Bon Service Shopping Center 0.025 10.0 2.09
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Table 6-17. WLAs for organic nitrogen for subsegmen  t 120604 in the middle Terrebonne Basin

NPDE.S " Flow OrgN | OrgN
npuen:nt:(latr Outfall Facility name (mgd) (mg/L) (Ib/d)
LA0084077 001 Bollinger Larose, LLC 0.0005 7.5 0.03
LA0084077 002 Bollinger Larose, LLC 0.0005 7.5 0.03
LA0084077 004 Bollinger Larose, LLC 0.005 7.5 0.31
LAG541539 | 008 Bollinger Larose, LLC 0.007 7.5 0.44
LAG530324 001 Lafourche Telephone Co 0.005 75 0.31
LAG531493 | 001 Lebouef Trailer Park 0.005 7.5 0.31
LAG532034 001 Chiasson Welding Service 0.001 75 0.06
LAG540624 | 001 Rousse Land Development-Bon Service Shopping Center 0.025 5.0 1.04

Table 6-18. Summary of WLAs for MS4s the middle Ter rebonne Basin

Subsegment Urban Area Ner?nElts I\/I(i(é:lrggza Pollutant (ll\g%‘;
number

120202 Terrebonne Parish LAR041023 7,461.88 | BODy 1,236.1
120202 Terrebonne Parish LAR041023 7,461.88 | Organic nitrogen 171.0
120202 Terrebonne Parish LAR041023 7,461.88 | Ammonia 27.5
120202 Terrebonne Parish LAR041023 7,461.88 | SOD 780.1
120304 Terrebonne Parish LAR041023 188.35 | BODy 8,594.1
120304 Terrebonne Parish LAR041023 188.35 | Organic nitrogen 374.7
120304 Terrebonne Parish LAR041023 188.35 | Ammonia 18.4
120304 Terrebonne Parish LAR041023 188.35 | SOD 619.8
120403 Terrebonne Parish LAR041023 657.49 | BOD, 1,895.1
120403 Terrebonne Parish LAR041023 657.49 | Organic nitrogen 217.3
120403 Terrebonne Parish LAR041023 657.49 | Ammonia 10.6
120403 Terrebonne Parish LAR041023 657.49 | SOD 696.3
120403 Morgan City LAR041028 346.22 | BOD, 997.9
120403 Morgan City LAR041028 346.22 | Organic nitrogen 114.4
120403 Morgan City LAR041028 346.22 | Ammonia 5.6
120403 Morgan City LAR041028 346.22 | SOD 366.7
120204 Assumption Parish Police Jury | LAR041039 1,261.17 | BOD, 17,514.5
120204 Assumption Parish Police Jury | LAR041039 1,261.17 | Organic nitrogen 383.9
120204 Assumption Parish Police Jury | LAR041039 1,261.17 | Ammonia 134
120204 Assumption Parish Police Jury | LAR041039 1,261.17 | SOD 5,259.6

6.1.1 Seasonal Variation

Critical conditions for dissolved oxygen in Louiseawaterbodies have been determined to be
the following: negligible nonpoint runoff and lowrsam flow combined with high water
temperatures. Oxygen-demanding substances canaewtger system during high flows and
settle to the bottom, where they exert a large erygemand during the high-temperature/low-
flow seasons. Water temperature is one of the ihggfdictors that affect dissolved oxygen in the
three segments. High water temperatures lowerifs®lded oxygen saturation concentration,
decreasing the amount of dissolved oxygen thastiteam can contain. In addition, high
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temperature increases CBOD decay and SOD. Theréfasenost important to develop a
TMDL to address the high-water-temperature conad#io

6.1.2 Sensitivity Analysis

A sensitivity analysis was performed on the modebmeters using the sensitivity function built
into LA-QUAL. LA-QUAL automatically changed the regsted parameters by a set amount
while keeping all other parameters constant. Thibregéion scenario was used as the baseline for
the sensitivity analysis. For the analysis, allpaeters were varied by +30 percent. The results
for dissolved oxygen and BOD are shown in Tabl®6Result plots are shown in Appendix K.
Changes to the stream reaeration, stream vel@eitypackground SOD had the largest influence

on dissolved oxygen levels. Stream dispersion leeffect on dissolved oxygen.

Table 6-19. Results of sensitivity analysis
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6.1.3 Ammonia Toxicity Analysis

An analysis was performed on the model input andeteal results to determine whether the
modeled ammonia concentrations exceeded EPA cheatecia for ammonia toxicity (USEPA
1999). The EPA criteria are dependent on tempexatnd pH. Temperature was taken from the
model output. Because pH is not included in the ehatlwas obtained from levels observed
during the July 2006 monitoring event. The resglttriteria and the model-predicted ammonia
concentrations are presented in Table 6-20. Thaseeatrations were below the EPA ammonia
toxicity criteria and show that the criteria wilbinbe exceeded during critical conditions. These
results do not require ammonia or organic nitrogemnit limits for the permits included in this
document. If LDEQ determines there is no reasonatiential for a discharger to exceed the
ammonia or organic nitrogen WLAs, then a permit raayt these parameters and still comply

with this TMDL. The ammonia toxicity calculationseancluded in Appendix L.
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Table 6-20. Predicted ammonia concentration and cal  culated chronic criteria

Predicted ammonia Calculated criteria
(mg/L) (mg/L)
Subsegment Minimum Maximum Minimum Maximum
120202 0.06 0.25 0.58 1.79
120204 0.06 0.12 0.12 1.59
120304 0.03 0.13 1.63 1.66
120403 0.07 0.12 0.47 1.93
120604 0.04 0.11 1.53 1.61

6.2 Nutrient TMDLSs

Nutrients can enter a water system through suriaoeff. Once they are in the environment, the
most recognizable effect is algae blooms. The bpilof nutrients that leads to the blooms can
occur over time even if the effects are not noticethe short term. When algae die, the result is
increased oxygen demand, which is detrimental tatglife.

The state’s nutrient criteria are narrative anduide the following language (LDEQ 2007):

The naturally occurring range of nitrogen-phosphlsrmtios shall be maintained. This
range shall not apply to designated intermittergtashs. To establish the appropriate
range of ratios and compensate for natural seafloctlations, the administrative
authority will use site-specific studies to establiimits for nutrients. Nutrient
concentrations that produce aquatic growth to gterg that it creates a public nuisance
or interferes with designated water uses shalbeadded to any surface waters.

To accomplish this, water quality data were codddrom non-nutrient impaired subsegments in
the Terrebonne Basin. The data included total phags, nitratenitrite, and TKN. The
nitratetnitrite and TKN were summed to obtain the totalagen concentration. Table 6-12
presents the average concentrations by monitooicafibn for the non-impaired subsegments.
The minimum, mean, and maximum are presented far phosphorus and total nitrogen.

Table 6-12. Nutrient concentrations in non-impaired subsegments

. Total N/
Site | Total P | NO2+NOs3 TKN Total N

Subsegment Subsegment name D (mg/L) (mg/L) (mg/L) (mg/L) t(:;?iIOP
120205 Lake Palourde 338 0.15 0.16 1.17 1.33 8.87
120206 Grand Bayou and Little Grand Bayou 82 0.52 0.37 1.39 1.76 3.38
120509 Houma Navigation Canal 343 0.14 0.47 0.79 1.26 9.00
942 0.15 0.43 0.84 1.27 8.47
120601 Bayou Terrebonne 943 0.16 0.27 0.88 1.15 7.19
Minimum 0.14 0.16 0.79 1.15 8.21
Mean 0.22 0.34 1.01 1.35 6.14
Maximum 0.52 0.47 1.39 1.76 3.38

The data in Table 6-12 were compared with the ofeskdata for the nutrient-impaired
subsegments in Table 6-13. The total nitrogent fdhosphorus ratio and mean concentrations
in the nutrient listed subsegments are within #t@®rand concentration ranges for the non-
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impaired subsegments. Because of this, no nutreehictions were necessary for the
subsegments listed in Table 6-13.

Table 6-13. Nutrient concentrations in the impaired subsegments in the middle Terrebonne Basin

Total N/
Total P NO>+NO3 Total N
Subsegment Subsegment name (mg/L) (mg/L) TKN (mg/L) (mg/L) tc:;e:iloP
120202 Bayou Black 0.17 0.20 0.89 1.05 6.18
120204 Lake Verret and Grassy Lake 0.22 0.09 1.36 1.32 6.00

Because of the lack of flow data for the TerreboBasin, the monthly water yield (runoff in
millimeters) was used to obtain TMDL loadings. Thenthly water yields for the Southeast and
South-central Climate Divisions were obtained fribva Louisiana Office of State Climatology.
The monthly water yield was divided by the numbledays in the month to obtain runoff
intensity (Table 6-14).

Table 6-14. Average water yields for climate divisi  ons in the Terrebonne Basin

Climate division VL average r_nonthly U FIE Subsegments represented
(millimeters)
Southeast 2.402 120202, 120304
South-central 2.378 120204

The nutrient TMDLs are presented in Table 6-15e Water yield was used with the mean
reference stream concentration to determine the IMDe TMDL represents the loadings from
local land area. Because no reductions to nusrieete required, it is assumed that the point
sources may continue to discharge at their cunententration level of nutrients and not make
any deleterious effect on water quality. Any inaean nutrient effluent concentrations could
require additional monitoring and modeling and\asien to this TMDL.

Table 6-15. Summary of TMDLSs for nutrients in the m  iddle Terrebonne Basin

MOS (10% o aII(_)wabIe Percent
Subsegment (Ib/(d) ) "’(f‘k‘)"/'(;‘)g reduction
Total phosphorus
120202 0.06 0.64 0.00
120204 0.08 0.76 0.00
120304 0.00 0.03 0.00
Total nitrogen

120202 0.39 3.90 0.00
120204 0.47 4.68 0.00
120304 0.02 0.16 0.00
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7 FUTURE ACTIVITIES

7.1 TMDL Implementation Strategies

EPA Region 6 has funded a use attainability assesis(tWAA) study for thédevelopment of
Site-Specific Dissolved Oxygen Criteria for ther€bonne Basin, Louisian®n January 31,
2008, the contractor (Tetra Tech, Inc.) submitteldadt report for EPA’s review. In addition, the
state is involved in analyzing available data for Barataria and Terrebonne basin waters to
evaluate and possibly revise the existing dissotwgdjen criterion.

Once LDEQ adopts and EPA approves the revisedldessoxygen criteria, LDEQ will

reassess the 303(d) listed subsegments for digssokygen and nutrients in the Terrebonne
Basin. If the reassessment of a subsegment indieasabsegment is not impaired on the basis of
revised criteria, if appropriate, the dissolved @ety and nutrients TMDLs may be withdrawn,

and EPA will publish a public notice. If the reassment of a subsegment indicates that the
subsegment is impaired on the basis of the revigégtia, if appropriate, the dissolved oxygen
and nutrients TMDLs may be revised, and EPA wibblsh a public notice.

Reasonable assurance is needed that the watetyqura@rion will be attained. As a first step to
implement these dissolved oxygen and nutrients TE|iis recommended that LDEQ

complete a reassessment of the 303(d)-listed soiesdg in the Terrebonne Basin using the new
adopted dissolved oxygen criteria to verify if gudbsegment is not impaired or still considered
impaired. WLAs will be implemented through LouisgaRollutant Discharge Elimination

System (LPDES) permit procedures. Part of the LAghirbe implemented through the LDEQ
305(b) program and set priorities for the Clean &Vaict section 319 program. BMPs from the
implementation plan will be implemented throughthg subsegment. This approach will reduce
the loadings and improve dissolved oxygen levethénsubsegment and subsequent downstream
subsegments.

Hurricane Katrina made landfall on Monday, August 2005, as a Category 4 hurricane. The
storm brought heavy winds and rain to southeastdiang, breaching several levees and
flooding up to 80 percent of New Orleans and lagas of coastal Louisiana. Both Hurricanes
Katrina and Rita have caused a significant amotiobhange in sedimentation and water quality
in southern Louisiana. Many wastewater treatmetiliti@s were temporarily or permanently
damaged. Some wastewater treatment facilitiesb&illebuilt; others will be relocated. Several
federal and state agencies, including EPA and LD&E®gengaged in collecting environmental
data and assessing the recovery of the Gulf of bbewiaters.

The proposed TMDLs in this report were developedhenbasis of pre- and post-hurricane water
guality conditions. Some point sources in this TMBdve been updated with post-hurricane
information, where available. Post-hurricane watgality conditions and other factors could
delay the implementation of these proposed TMDésder some proposed TMDLs obsolete, or
require modifications of the TMDLs. Although huite effects may be valid for some TMDLs,
any deviation from the TMDLs should be justifiedngssite-specific data or information.
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7.2 Environmental Monitoring Activities

LDEQ uses funds provided under section 106 of tleaiCWater Act and under the authority of
the Louisiana Environmental Quality Act to run agnam for monitoring the quality of
Louisiana’s surface waters. The LDEQ Surveillaneet®n collects surface water samples at
various locations using appropriate sampling metraot procedures to ensure the quality of the
data collected. The objectives of the surface wat@mitoring program are to determine the
guality of the state’s surface waters, to develtgng-term database for water quality trend
analysis, and to monitor the effectiveness of gimltucontrols. The data obtained through the
surface water monitoring program are used to devitle state’s biennial section 305(b) report
(Water Quality Inventoryand section 303(d) list of impaired waters.

LDEQ has implemented a watershed approach to suwater quality monitoring. Through the
approach, the entire state is sampled on a 4-ye#r.d_ong-term trend monitoring sites at
various locations on the large rivers and Lake Etwartrain are sampled throughout the 4-year
cycle. Sampling is conducted monthly to yield apior@ately 12 samples per site during each
year the site is monitored. Sampling sites aretéatawhere they are considered representative of
the waterbody. Under the current monitoring schedapproximately one-half of the state’s
waters are newly assessed for section 305(b) anibse303(d) listing purposes during each
biennial cycle; sampling occurs statewide each.ydag 4-year cycle follows an initial 5-year
rotation that covered all basins in the state atingrto the TMDL priorities.

Monitoring will allow LDEQ to determine whether tleehas been any improvement in water
guality following TMDL implementation. As the moniing results are evaluated at the end of
each year, waterbodies might be added to or remivgedthe section 303(d) list of impaired
waterbodies.
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8 PUBLIC PARTICIPATION

Federal regulations require EPA to notify the pulind seek comments concerning TMDLSs that
the Agency prepares. These TMDLs were developednuwhtract to EPA, and EPA held a
public review period seeking comments, informatiemmg data from the public and any other
interested parties. The notice for the public remeriod was published in theederal Register

on October 25, 2007, and the review period closeNavember 26, 2007.

LDEQ submitted the only comments received durirggghblic comment period. These
comments were incorporated into the final TMDLsIbRc comments and EPA responses to
these TMDLs, along with comments on similar TMDLshathe same public review period,

have been will be included in the documdtRA Responses to Comments for Dissolved Oxygen,
Nutrients, pH, and Mercury TMDLs in the Red Rigabine River, and Terrebonne Basins,
Louisiana.

These TMDLs were published in tRederal Registeon April 2, 2008 as final. The TMDLs
were modified in June 2008 and a notice for a sequblic review period was published in the
Federal Registeon August 27, 2008 and the review period close@@&ptember 26, 2008.
Comments were received from the Gulf Restoratiotwiek. These comments and EPA
responses are included in Appendix M of this doauime

EPA will transmit the final modified TMDLs to LDE@r implementation and incorporation
into LDEQ's current water quality management plan.
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