TMDLS FOR DISSOLVED OXYGEN AND
NUTRIENTS FOR BOGGY BAYOU, LA

SUBSEGMENT 100602

DRAFT
OCTOBER 2, 2007



TMDLS FOR DISSOLVED OXYGEN AND
NUTRIENTS FOR BOGGY BAYOU, LA

SUBSEGMENT 100602

Prepared for

US EPA Region 6
Water Quality Protection Division
Oversight and TMDL Team
1445 Ross Avenue, Suite 1200
Dallas, TX 75202-2733

Contract No. 68-C-02-108
Task Order 95

Prepared by

FTN Associates, Ltd.
3 Innwood Circle, Suite 220
Little Rock, AR 72211

DRAFT
October 2, 2007



DO and Nutrient TMDLs DRAFT
for Subsegment 100602 October 2, 2007

EXECUTIVE SUMMARY

Section 303(d) of the Federal Clean Water Act nexgustates to identify waterbodies that
are not meeting water quality standards and toldpuwetal maximum daily pollutant loads for
those waterbodies. A total maximum daily load (TMD@4.the amount of pollutant that a
waterbody can assimilate without exceeding thebisteed water quality standard for that
pollutant. Through a TMDL, pollutant loads can b&tributed or allocated to point sources and
nonpoint sources discharging to the waterbody. fdpsrt presents TMDLSs that have been
developed for dissolved oxygen (DO) and nutrieat8loggy Bayou (subsegment 100602) in
the Red River basin in northwestern Louisiana.

Boggy Bayou flows generally eastward from its heaihns near the Texas state line to
its confluence with Cypress Bayou near the uppdragiWallace Lake south of Shreveport.
Subsegment 100602 covers 79.4 square miles amdébdeminant land uses are forest (55.7%),
urban/transportation (16.5%), and grassland/heduec€l 2.3%).

Subsegment 100602 was cited as being impairedeofindl 2004 303(d) list for
Louisiana as not fully supporting the designates afpropagation of fish and wildlife. It was
ranked as priority #2 for TMDL development. The sasifor impairment cited in the 303(d) List
included organic enrichment/low DO and nutrientse DO criterion specified in the Louisiana
water quality standards for this subsegment is B.iggar round.. There are no numeric criteria
for nutrients in Louisiana.

A water quality model (LA-QUAL) was set up to simtd DO, carbonaceous
biochemical oxygen demand (CBOD), ammonia nitrogial, organic nitrogen in Boggy Bayou.
The model was set up and calibrated using data &dield survey conducted by FTN
Associates, Ltd. (FTN) during August and Septen2@€5. The data collected during the field
survey included stream flows, depths, widths, aatewquality data (both in situ parameters and
laboratory analyses of samples).

The summer and winter projection simulations wereat critical flows and
temperatures to address seasonality as requirdtelylean Water Act. A 46% reduction of

existing nonpoint source loads was required forstlmamer projection simulation to show the
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DO criterion of 5 mg/L being maintained. No nonga@ource load reductions were necessary
for the winter projection. No point source loadseveeduced for either season because the point
source discharges were small and appeared to lieghav significant impact on DO in Boggy
Bayou. In general, the modeling in this study wasststent with guidance in the Louisiana
TMDL Technical Procedures Manual.

A TMDL for oxygen demanding substances (CBOD, amiaaitrogen, organic
nitrogen, and sediment oxygen demand) was calculggmg the results of the projection
simulations. Loads from small, remote point sousggs oxygen demanding effluent were
included in the TMDL by adding them to the loadsauglated in the model. An implicit margin of
safety (MOS) was established for the DO TMDL throtige use of conservative assumptions in
the water quality modeling. Additionally, 10% ofthllowable loading was set aside as an
explicit MOS and another 10% of the allowable |lo@divas set aside for future growth (FG).
Results of the DO TMDL calculations are summarizre@iables ES.1 and ES.2. Point source
flows, concentrations, and loads are listed in &&i.3.

A nutrient TMDL was developed for this subsegmesihg average nutrient
concentrations from ecoregion reference streanargst concentrations. The TMDL was
calculated using an average annual mass balanaesemsufficient data were available to
simulate the full nutrient-algal cycle in the LA-@U model. The TMDL was calculated as the
estimated average annual flow for Boggy Bayou rplididl times target concentrations of total
phosphorus and total nitrogen. Point source nutlgads were calculated based on assumed
effluent concentrations that should not be usegokasiit limits without additional data collection
to confirm any impact that point source dischamgey be having on the water quality and
biology of Boggy Bayou. The nutrient TMDL includad implicit MOS (from conservative
assumptions) and an explicit FG allowance (10%efftMDL). Existing loads of total
phosphorus and total nitrogen were estimated amadfto be higher than the allowable loads in
the nutrient TMDL. The nutrient TMDL is summarizedTable ES.4.



Table ES.1. Summer DO TMDL for subsegment 100602.

Oxygen Demand (kg/day) from: Oxygen Demand (Ibs/day) from: Per cent
Organic | Ammonia Organic | Ammonia Reduction
SOD CBODu Nitrogen | Nitrogen Total SOD CBODu Nitrogen | Nitrogen Total Needed
Point Sour ces
WLA NA 18.45 15.93 8.75 43.14 NA 40.67 35.12 19.29 95.08 0%
MS4 19.85 2.03 0.72 0.02 22.6% 43.76 4.48 1.59 0/04 49.87 46%
MOS NA 2.31 1.99 1.09 5.39 NA 5.09 4.39 2.40 11.88 NA
FG NA 2.31 1.99 1.09 5.39 NA 5.09 4.39 2.40 11.88 AN
Nonpoint Sour ces
LA 104.24 10.66 3.81 0.11 118.8% 229.81 23.50 840 0.24 261.95 46%
MOS 15.51 1.59 0.57 0.02 17.68 34.19 3.51 1.26 0/04 39.00 NA
FG 15.51 1.59 0.57 0.02 17.68 34.19 3.51 1.26 0/04 39.00 NA
TMDL 155.11 38.94 25.58 11.1( 230.72 34195 5.8B 56.41 24.45 508.66 NA
Table ES.2. Winter DO TMDL for subsegment 100602.
Oxygen Demand (kg/day) from: Oxygen Demand (Ibs/day) from: Per cent
Organic | Ammonia Organic | Ammonia Reduction
SOD CBODu | Nitrogen | Nitrogen Total SOD CBODu | Nitrogen | Nitrogen Total Needed
Point Sour ces
WLA NA 18.45 15.93 8.75 43.14 NA 40.67 35.12 19.29 95.08 0%
MS4 20.77 14.42 9.53 0.27 44.99 45.79 31.79 21,01 .60 0 99.19 0%
MOS NA 2.31 1.99 1.09 5.39 NA 5.09 4.39 2.40 11.88 NA
FG NA 2.31 1.99 1.09 5.39 NA 5.09 4.39 2.40 11.88 AN
Nonpoint Sour ces
LA 109.03 75.73 50.02 1.39 236.1] 240.37 166.95 2710 3.06 520.65 0%
MOS 16.23 11.77 7.44 0.21 35.1% 35.78 24.85 16440 46 0 77.49 NA
FG 16.23 11.77 7.44 0.21 35.1% 35.78 24.85 16440 46 O 77.49 NA
TMDL 162.26 136.76 94.34 13.01 405.38 357.72 9.28 207.98 28.67 893.66 NA

L002¢ ‘C 1990100

14vdd



A

Table ES.3. Flows, concentrations, and loads fortgmurces included in DO TMDL.

Concentrations L oads*
Flowrate | BOD5or | Ammonia | Organic | BOD5or | Ammonia | Organic
Subseg. NPDES _ (gallons | CBODS5 | nitrogen | nitrogen | CBOD5 | nitrogen | nitrogen
Number Number Name of discharger per day) | (mg/L) (mg/L) (mg/L) | (Ibsday) | (Ibs/day) | (Ibs/day)
. , 1,800
100602 | LAG4goo11 A Liftand Equip.Inc. | o oy 45 10 5 0.68 0.15 0.08
FKA LA Clarklift Inc
001 only)
100602 | LAG480284 ‘(]:"’(‘)C:‘ngoc’per fransport| 5 500 45 10 5 0.98 0.22 0.11
100602 | LAG530693 KEH Property Ltd,, 675 45 10 5 0.25 0.06 0.03
Fud's Ill Bar and Lounge
100602 | LAG541012 Grawood Baptist Church 6,000 30 10 5 1.50 0.50 0.25
100602 | LAG560089 Wildwood Estates 33,000 20 6.7 3.3 551 1.85 0.91
Eagle Water Inc -
100602 | LAG57022Q LalLaurie Lane 60,000 10 3.3 1.7 5.01 1.65 0.85
Oxidation Pond
100602 | LAG750459 Norwell Equip. Co. 5,000 45 10 5 1.88 0.42 0.21
Shreveport Facility
100602 | LAG750449 | Deep South Equip. Co. | 5 44, 45 10 5 1.88 0.42 0.21
Shreveport
100602 Total Loads: 17.69 5.27 2.65
*Loads of organic nitrogen and ammonia nitrogethia table represent loads of nitrogen, not oxydemand.
Table ES.4. Nutrient TMDL for subsegment 100602.
L oads, Ibs/da
Parameter WLA LA MOS FG TMDL
Total Phosphorus 5.70 14.42 Implicit 2.24 22.36
Total Nitrogen 15.24 224.83 Implicit 26.67 266.74

14vdd
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1.0 INTRODUCTION

This report presents total maximum daily loads (TiMPfor dissolved oxygen (DO) and
nutrients for subsegment 100602 (Boggy Bayou froenhteadwaters to Wallace Lake). This
subsegment was cited as being impaired on the2d@4 303(d) list for Louisiana (Louisiana
Department of Environmental Quality (LDEQ) 2005heTpriority ranking and the suspected
sources and suspected causes for impairment frerBaB(d) list are presented in Table 1.1. The
TMDL in this report was developed in accordancenv@dection 303(d) of the Federal Clean
Water Act and Environmental Protection Agency (ER&gulations at 40 CFR 130.7. The
impairments for sedimentation/siltation and turtyidin this subsegment have been addressed in
a previous TMDL report (FTN 2007).

The purpose of a TMDL is to determine the pollutaatling that a waterbody can
assimilate without exceeding the water quality géad for that pollutant and to establish the
load reduction that is necessary to meet the stenda waterbody. The TMDL is the sum of
the wasteload allocation (WLA), the load allocat{tA), future growth (FG), and a margin of
safety (MOS). The WLA is the load allocated to paources of the pollutant of concern. The
LA is the load allocated to nonpoint sources, idolg natural background. The FG is reserved
for future increases in loads to the waterbody. MI@S is a percentage of the TMDL that
accounts for any lack of knowledge concerning thationships between pollutant loading and

water quality, including uncertainty associatedwitodel assumptions and data inadequacies.

Table 1.1. Summary of 303(d) listing for subsegni€@602.

Subsegment Waterbody Suspected Priority Ranking
Number Description Suspected Causes Sour ces (1 = highest)
Organic enrichment/low DO Unknown sourge 2

Boggy Bayou —

100602 | From headw('alttar“’\lmr,Ients . — Unknown sourc? 2
to Wallace Lake Sedlmgntatlonlsntatlon Unknown source 1
Turbidity Unknown source 1

1-1
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2.0 STUDY AREA DESCRIPTION

2.1 General Information

Boggy Bayou (subsegment 100602) is located in mastern Louisiana in the Red River
Basin (see Figure A.1 in Appendix A). Boggy Baytaws generally eastward from its
headwaters near the Texas state line to its carduavith Cypress Bayou within the upper end
of Wallace Lake south of Shreveport. Subsegmen8@®@overs 79.4 square miles and includes
Gilmer Bayou and other small tributaries of BogggyBu. This subsegment lies entirely within

the South Central Plains ecoregion.

2.2 Land Use

Land use characteristics for subsegment 100602 ecenpiled from the United States
Geological Survey (USGS) 2001 National Land Covatdbase (USGS 2006). These data are
the most recent land use data that are currendlijadole for this area. The spatial distribution of
these land uses is shown on Figure A.2 (locatéppendix A) and land use percentages are

shown in Table 2.1. These data indicate that og#rdf this subsegment is forest.

Table 2.1. Land use percentages for subsegmen02006

Land Use Type Percent of Total Area
Water 0.6%
Urban/Transportation 16.5%
Barren 0.2%
Forest 55.7%
Grasslands/Herbaceous 12.3%
Pasture/Hay 6.8%
Cultivated Crops 0.1%
Wetlands 7.8%
TOTAL 100.0%

2.3  Water Quality Standards
Water quality standards for Louisiana are listethm Title 33 Environmental Regulatory
Code (LDEQ 2007). The designated uses for subsegh@602 are primary contact recreation,

2-1
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secondary contact recreation, propagation of fighwildlife, and agriculture. The primary
numeric criteria for the DO TMDL presented in théport are the DO criterion of 5 mg/L (year
round) and the temperature criterion of 32°C.

The Title 33 Environmental Regulatory Code doesimdtide numeric criteria for
nutrients, but it does include the following naivatcriteria for nutrients (LAC 33: 1X.1113.B.8):

“The naturally occurring range of nitrogen-phosphus ratios 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 estalbliimits 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.”

The Louisiana water quality standards also incld@ntidegradation policy
(LAC 33: 1X.1109.A). This policy states that waterghibiting high water quality should be
maintained at that high level of water qualitythis is not possible, water quality of a level that
supports designated uses of the waterbody shoutdbir@ained. Changing the designated uses
of a waterbody to allow a lower level of water dtyatan only be achieved through a use
attainability study.

2.4  Point Sources

A list of point sources in selected portions of Bed River basin was developed using
data from LDEQ's internal point source databaséls additional information obtained from
LDEQ'’s Electronic Document Management System (EDMS)ng this information, 14 point
sources were identified within subsegment 1006@bId 2.2; located at the end of Section 2).
Approximate locations of these point sources acevshon Figure A.3 (in Appendix A). All of
the discharges that were considered to have oxggerand above background levels were
included in the TMDL. Most of the oxygen demanddigcharges are far away from Boggy
Bayou such that they are not expected to affeccbD@entrations in Boggy Bayou. The only
two discharges that were close enough to Boggy Baywe included in the LA-QUAL model
were Eagle Water (LaLaurie Lane) and Grawood Ba@tmrch.

2-2
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Storm runoff from areas within the Shreveport dinyits is classified as a point source
for this TMDL because the City of Shreveport hadumicipal Separate Storm Sewer System
(MS4) permit (permit number LAS000401). The UrbawiArea for Shreveport (EPA 2002)
extends into subsegment 100602 and covers apprtetind®.7 square miles of the subsegment
(16% of the subsegment). This MS4 permit does @msmeric limits for the quality of storm
runoff from urban areas, but it does require thig 6 Shreveport to identify and implement best

management practices (BMPs) to minimize pollutamttorm runoff.

2.5 Nonpoint Sources

The 303(d) list did not cite any specific nonpanturces as suspected sources of the DO
and nutrient impairments for subsegment 1006021€TA4).

Individual nonpoint sources are not identified géntified here because this TMDL
focuses on total nonpoint source loading. Individwairces should be identified and quantified

by state or local agencies if they develop an imygletation plan.

2.6  Historical Water Quality Data Summary

There is one LDEQ routine water quality monitorstgtion in this subsegment; it is
Station 1207 (Boggy Bayou southwest of Shrevepantjsiana). Its location is shown on
Figure A.1 in Appendix A. The DO and nutrient daiathis station were obtained from LDEQ.
The data are summarized in Table 2.3 (locatedea¢tial of Section 2) and the individual data
are listed in Table B.1 in Appendix B. During 2002ough 2005, approximately 36% of the
DO measurements were below the water quality aritesf 5.0 mg/L. Eight of the 12 values
below 5.0 mg/L occurred during May — September 20@%ch was a drier than normal period
for northwestern Louisiana (Southern Regional Clen@enter (SRCC) 2007).

2-3
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Table 2.2. List of point source discharges in sghsant 100602.

Permit Flow
Number and| Company and (gallons Relevant Included
Al Number*| Facility Name | Typeof Facility Receiving Stream Outfall | per day) Permit Limits in TMDLs
SWEPCO Dean . :
LA9103632 Road Tree Trim Tree .debrls Gilmer Bayou to Boggy unable to obtain permit in EDMS No
(Al=43329) . . landfill Bayou
Debris Landfill
LAG110024 (Builders Supply |Ready mix Ditch to drainage ditch
(Al=7844) |Brooks Road Planticoncrete to Boggy Bayou none related to DO No
. . 1,800 avg
LAG480011 LA Lift and Equip. Forklift dealer / |Gilmer Bayou to Boggy| 001 2,520 max 45mg/L BODS wk. avg ~ Yes
(Al=24991) Inc. FKA LA service facility |Bayou 200 mg/L COD mo. avg
Clarklift Inc 002 12,067 300 mg/L COD dly ma No
LAG480284 |Jack Cooper Auto transport  [Ditch to Gilmer Bayou
(Al=41933) |Transport Co Inc |maintenance to Boggy Bayou 001 2,600 45 mg/L BOD5S wk.ayg  Yes
KEH Property Ltd., , ,
LA(_3530693 Fud's Il Bar and Restaurant / bar {Ditch to Gilmer Bayou 001 675 45 mg/L BOD5 wk. ag  Yes
(Al=42032) Lounge lounge to Boggy Bayou
LAG531200 " Socagee Creek in Tex3gs, No (flows
(AI=93686) Whitt's Barbeque | Restaurant then to Sabine River 001 3,000 45 mg/L BOD5 wk. a\ %o Texas)
LAG541012 |Grawood Baptist . 30 mg/L BOD5 mo. avg
(AI=87657) |Church Church Ditch to Boggy Bayou 001 6,000 45 mg/L BOD5 wk. avg Yes
LAG560089 |,,,. Manufactured [Stream to Lakeland Fa 20 mg/L BOD5 mo. avg
(Al=18900) Wildwood Estates home community|Lake to Boggy Bayou 001 33,000 30 mg/L BOD5 wk. avg Yes
Eagle Water Inc - . .
LAG570220 . Residential 10 mg/L BOD5 mo. avg
(Al=41326) La.La“F'e Lane sewage treatmeng3 oggy Bayou 001 60,000 15 mg/L BOD5 wk. avg Yes
Oxidation Pond
LAG750459 [Norwell Equip. Co.|Heavy equipment... |
(AlI=42680) |[Shreveport Facility|sales & service Ditch to Boggy Bayou 002 <5000  45mg/L BODS wiga  Yes
LAG750449 |Deep South Equip |Forklift trucks / . ]
(AI=14030) |Co. Shreveport |sales & service Ditch to Boggy Bayou 002 <5,000 45mg/L BOD5wkga Yes
General Motors : ,
LARO5M320 Motor vehicle Bayou Gilmer to Boggy,|
(Al=3349) Shreveport assembly plant |Bayou none related to DO No

Assembly Plant

L002¢ ‘C 1990100
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Table 2.2. (Continued).

Permit Flow
Number and| Company and (gallons Relevant Included
Al Number*| Facility Name | Typeof Facility Receiving Stream Outfall | per day) Permit Limits in TMDLs
LARO5N167 (Industrial Qils Industrial Gilmer Bayou to Boggy| none related to DO NoO
(AlI=27348) |Unlimited, AR Inc. [lubricant supplier|Bayou
LARO5N401 |General Electric none related to DO No
(Al=11454) |[Shreveport
*Al Number = Agency Interest number (assigned byH@and used in LDEQ point source files and data)ase
Table 2.3. Summary of LDEQ routine water qualitymtoring data for Boggy Bayou.
Station 1D Number of Per cent of
and Period of Number | Minimum | Average | Maximum | ValuesBelow | Values Below
Description Record Parameter of Values | (mg/L) (mg/L) (mg/L) Criterion Criterion
DO 33 1.8 6.2 12.6 12 36%
Nitrate + Nitrite 36 <0.05 0.11 0.42 NA NA
1207 =Boggy 1/g7/9p | Ammonia 36 <010 | 0.09 0.56 NA NA
Bayou thru Nitrogen
southwest of Total Kjeldahl
9/27/05 )
Shreveport Nitrogen (TKN) 36 0.19 0.94 5.89 NA NA
Total 36 <0.05 0.14 0.91 NA NA
Phosphorus

L002¢ ‘C 1990100
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3.0 FTN FIELD DATA

FTN conducted a field survey for 14 subsegmenteerRed River and Sabine River
basins during August 31 through September 9, 208.flow conditions existed throughout the
survey area during this time. The survey was cotedlafter Hurricane Katrina and before
Hurricane Rita. Hurricane Katrina did not cause aotjceable impacts on water quality in the
survey area. Field data were collected in the Bdgyou subsegment on August 31.

The field survey included water quality samplingl @orresponding in situ
measurements at various locations; measuremefitsngfdepth, and width at several locations;
and continuous in situ monitoring at several lawadi The water quality samples were analyzed
for 20-day time series for carbonaceous biochenuxgien demand (CBOD), total Kjeldahl
nitrogen (TKN), ammonia nitrogen, nitrate+nitritéragen, total phosphorus, chlorophg/ltotal
organic carbon (TOC), and total suspended soli&SJTA list of the survey sites and the type of
data collected at each site is presented in Taldl€i€ Appendix C). The in situ measurements
and water quality sampling results are summarin€ethbles C.2 and C.3, respectively. The
calculations of CBOD decay rates and ultimate CEGBODu) concentrations from the time
series data are shown in Table C.4.

For the Boggy Bayou subsegment, field data werecteld at LDEQ station 1207 and at
station 100602-A (location shown on Figure A.1 ipp&ndix A). The field data collected at
these two sites are listed in Table 3.1. The DQrentrations measured in Boggy Bayou were
5.2 mg/L and 4.4 mg/L.
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Table 3.1. FTN field data collected for subsegmi€t602.

Station 1207 Station 100602-A
Date and time of sample / measurements 8/31/05@m0 8/31/05 1:45 pm
Depth (m) of sample / measurements mid-depth mpdkde
Width of stream (ft) 30.0 13.6
Mean depth of stream (ft) 0.51 0.92
Stream flow rate (cfs) 3.3 too low to measure
Water temperature (°C) 31.5 27.2
DO (mg/L) 5.2 4.4
Conductivity (umhos/cm) 156 208
pH (su) 7.1 7.1
TSS (mg/L) 19 78
TKN (mg/L) 1.5 1.8
Total phosphorus (mg/L) 0.14 0.15
TOC (mg/L) 6.1 8.1
Chlorophylla (mg/L) <0.02 <0.02
Ammonia nitrogen (mg/L) <0.10 <0.10
Nitrate+nitrite nitrogen (mg/L) <0.05 <0.05
CBOD on day 3 of analysis (mg/L) <2 2.7
CBOD on day 5 of analysis (mg/L) <2 3.9
CBOD on day 9 of analysis (mg/L) 2.1 5.0
CBOD on day 14 of analysis (mg/L) 3.4 7.8
CBOD on day 20 of analysis (mg/L) 6.0 9.4
Ultimate CBOD (mg/L; calculated) 13.1 12.0
CBOD decay rate (1/day; calculated) 0.04 0.07
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4.0 CALIBRATION OF WATER QUALITY MODEL

4.1 Model Setup

In order to evaluate the linkage between pollusantrces and water quality, a computer
simulation model was used. The model used for th&&eLs was version 8.11 of LA-QUAL
(Wiland and LeBlanc 2007), which was selected bgeatincludes the relevant physical,
chemical, and biological processes and it has bseed successfully in the past for other TMDLs
in Louisiana. The LA-QUAL model was set up to siatelorganic nitrogen, ammonia nitrogen,
ultimate CBOD (CBODu), and DO.

Figure D.1 in Appendix D shows the model reach/eleindesign and the location of the
modeled inflows. Boggy Bayou was divided into tveaches to represent varying depths and
widths upstream and downstream of the mouth of &ilBayou. Aerial photos showed that
Boggy Bayou is channelized downstream of Gilmerd@gyut appears to be a natural channel

upstream of Gilmer Bayou.

4.2  Calibration Period and Calibration Targets

The two conditions that usually characterize aitigeriods for DO are high temperatures
and low flows. High temperatures decrease DO sargalues and increase rates for oxygen
demanding processes (CBOD decay, nitrification, sediment oxygen demand (SOD)). In most
systems, low flow causes low reaeration rates.ptinpose of selecting a critical period for
calibration is so that the model will be calibratedaccurately as possible for making projection
simulations for critical conditions.

The two data sets that were considered for modiration were the FTN field survey
(August 31, 2005) and the LDEQ routine monitorirgadat station 1207 (January 2002 —
September 2005). The FTN field survey was chosetheomodel calibration period because the
survey was conducted during hot, dry conditioreddfdata were collected at multiple locations
within the subsegment, and the field data inclufttasl and cross section data that were not

available for the LDEQ routine ambient monitoriregal
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The calibration targets (i.e., the concentratiowkich the model was calibrated) for each
parameter were set equal to the concentrationsurezhduring the survey. Organic nitrogen was

estimated as TKN minus ammonia nitrogen.

4.3 Temperature Correction of Kinetics (Data Type 4)
The temperature correction factors used in the medee consistent with the Louisiana

Technical Procedures Manual (the “LTP,” LDEQ 200B)ese correction factors were:

» Correction for BOD decay: 1.047 (value in LTP isngaas model default)

* Correction for SOD: 1.065 (value in LTP is sameraslel default)

* Correction for ammonia N decay: 1.070 (specifie@ata Group 4

» Correction for organic N decay:  1.020 (not spedifie LTP; model default used)
» Correction for reaeration: Automatically calculatadthe model

4.4  Hydraulics (Data Type 9)

The hydraulics were specified in the input for tle QUAL model using the power
functions (width = a * Q”b + ¢ and depth = d * Q*€). The widths and depths were specified
using the constants in these power functions (cfabécause the changes in widths and depths
between the calibration and projection were assumée negligible. This assumption was made
because the FTN field survey was conducted undgrlee flow conditions. The width and
depth of reach 1 (4.1 m and 0.28 m, respectivebrevget equal to the values measured at station
100602-A during the field survey. The width and tthepf reach 2 (9.1 m and 0.16 m,
respectively) were set equal to the values measatrsgtion 1207 during the field survey. The
values measured during the field survey are shovirable 3.1.

4.5 Initial Conditions (Data Type 11)

Because temperature is not being simulated in thdemthe temperature for each reach
was specified in the initial conditions for LA-QUAIhe temperature for reach 1 was set to
27.2°C, which was the measured temperature abstd@0602-A during the FTN field survey.
The temperature for reach 2 was set to 31.5°C,wilves the measured temperature at station

1207 during the field survey.
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Initial concentrations of DO and ammonia nitrogegrevalso specified in the LA-QUAL
input using measured values from the field surdédne initial concentrations of these two
parameters do not affect the model output; the inagkes them only as starting points for its
iterative solution technique.

For constituents not being simulated, the init@h@entrations were set to zero.
Otherwise the model would have assumed a fixedesdration of those constituents and the
model would have included effects of the unmodelmustituents on the modeled constituents.
Chlorophyll was not specified in the model becathgechlorophyll concentrations at both
stations (100602-A and 1207) were below the lalooyadetection limit.

4.6  Water Quality Kinetics (Data Types 12 and 13)

Kinetic rates used in LA-QUAL include reaeratioteig CBOD decay rates, nitrification
rates, and mineralization rates (organic nitrogecag).

For reaeration, the Louisiana Equation (option\wa3$ specified in the model because it
was developed specifically for streams in Louisiand it has been used successfully in the past
for other TMDLSs in Louisiana.

The CBOD decay rate for both reaches was set &by, which was the average of
the two laboratory decay rates for stations 1008G#d 1207 shown in Table 3.1. The
nitrification rate for both reaches was initiallgt$o 0.08/day, which was the average of 36
nitrogenous BOD (NBOD) decay rates measured by LDEQrested subsegments in the
Ouachita River and Calcasieu River basins (showiralrle B.2 in Appendix B). During the
calibration process, the nitrification rate forekd was increased to 0.18/day, which was the
maximum of the 36 NBOD decay rates. This changemeade because lower nitrification rates
resulted in predicted ammonia concentrations tleewignificantly higher than the observed
concentrations.

The mineralization (organic nitrogen decay) rats st to 0.02/day for both reaches.
This value was similar to the values shown in tRatés, Constants, and Kinetics” publication

(EPA 1985) for dissolved organic nitrogen beingnéfarmed to ammonia nitrogen.
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4.7 Nonpoint Source Loads (Data Types 12, 13, and 19)

The nonpoint source loads that are specified inribdel can be most easily understood
as resuspended load from the bottom sedimentsrand@leled as SOD, benthic ammonia
source rates, CBOD loads, and organic nitrogerslofilde SOD (specified in data type 12), the
benthic ammonia source rates (specified in data 1y8), and the mass loads of organic nitrogen
and CBODu (specified in data type 19) were alltedaas calibration parameters; their values
were adjusted until the model output was similatheocalibration target values. The values used

as model input are shown in Table 4.1.

Table 4.1. Nonpoint source loads for model calibrat

SOD Benthic Ammonia| CBODu Load |Organic Nitrogen
Reach (g/m?/day) | Source (g/m?/day) (kg/day) L oad (kg/day)
1 1.50 0 20.0 0.80
2 1.90 0 0.0 0.00

4.8 Headwater, Tributary, and Point Source Flows (Data Types 20 and 24)

A flow balance was developed for the Boggy BayouQAAL model based on the
stream flow rates measured at stations 1207 an@0P9A during the FTN field survey and flow
rates from discharge monitoring reports (DMRs)tf@ two point source discharges that were
included in the model (Eagle Water LaLaurie Lan&lation pond and Grawood Baptist
Church). The calculations and the resulting flotesaused in the model are summarized in
Table 4.2.
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Table 4.2. Inflow rates for model calibration.

Name of Flow Rate | Flow Rate
| nflow (cfs) (m°/sec) Explanation
Headwater 001 0.00028 Flow at 100602-A was too low to measure during

FTN field survey. Flow of 0.01 cfs was assumed.

Eagle Water 0 0 “No measurable flow” reported on August 200%
LaLaurie Lane DMR.
Equivalent to 6,000 gallons per day. Quarterly
DMR for July — September 2005 reported daily
Grawood maximum flow of 11,000 gallons per day;

Baptist Church 0.0093 0.00026 monthly average flow was not reported but wa

assumed to be similar to flow of 6,000 gallons |per
day in permit application.

Combined flow for Gilmer Bayou and two
Gilmer Bayou 1.94 0.0550 | unnamed tributaries was calculated as measufed
flow at station 1207 (3.3 cfs) minus the assumed
headwater flow (0.01 cfs) minus the point sourge

U7

:ﬂgﬂf;‘s‘i 0.97 0.0275 | flows (0.0093 cfs) = 3.28 cfs. This was divided
between the three inflows in proportion to their

Unnamed drainage areas (Gilmer Bayou = 26 mi

tributary 2 0.37 0.0106 | Unnamed tributary 1 = 13 fiand Unnamed
tributary 2 = 5 ).

4.9 Headwater, Tributary, and Point Source Water Quality (Data Types 21 and
25)

Concentrations of DO, CBODu, ammonia nitrogen, arg&nic nitrogen were specified
in the model for the headwater, tributary, and psource flows. Table 4.3 lists the values used

in the model and provides explanations of how tipaii values were developed.
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Table 4.3. Inflow quality for model calibration.

Name of Value used
| nflow Parameter in model Data source/ comment
Boggy DO 4.4 mg/L | Observed values at station 100602-A, which was
Bayou CBODu 12.0 mg/L | considered representative of unnamed tributarjes
headwater : Observed value at 100602-A (estimated as half of
Ammonia N | 0.05 mg/L C o
and detection limit)
unnamed : Observed TKN value at 100602-A (1.8 mg/L)
tributaries Organic N 1.75 mg/L minus estimated ammonia (0.05 mg/L)
Eagle DO 0 mg/L
Water CBODu 0 mg/L L
Lalaurie | Ammonia N 0 mg/L No flow during field survey
Lane Organic N 0 mg/L
Assumed to be discharging at instream criterigh
DO 5.0 mg/L (DO not reported on DMRS)
BODS5 on DMR for Jul. — Sep. 2005 (3.72 mg/L)
CB;;?)\?{;Od CBODu 8.56 mg/L times assumed CBODu:BODS5 ratio of 2.3
: TKN was assumed to be similar magnitude as
hurch
Chure Ammonia N 6 mg/L CBODu (round up to 9 mg/L). Based on LTP, the
Oraanic N 3 ma/l TKN for a non-lagoon system was assumed to|be
9 9 2/3 ammonia and 1/3 organic nitrogen.
DO 5.2 mg/L | Observed values at station 1207, which was
considered representative of Gilmer Bayou inflpw
. CBODu 13.5mg/L | due to proximity and degree of channelization
Gilmer . .
, Observed value at station 1207 (estimated as
Bayou Ammonia N 0.05 mg/L R
of detection limit)
Organic N 1.45 mglL Observed TKN value at station 1207 (1.5 mg/L)

minus estimated ammonia (0.05 mg/L)

4.10 Model Results for Calibration

Plots of predicted and observed water quality lier¢alibration are presented in
Appendix E and a printout of the LA-QUAL outputdiis included as Appendix F. The

calibration was considered to be acceptable basd¢desamount of data that were available.
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5.0 WATER QUALITY MODEL PROJECTION

EPA'’s regulations at 40 CFR 130.7 require the deftextion of TMDLSs to take into
account critical conditions for stream flow, loaglimnd water quality parameters. Therefore, the
calibrated model was used to project water québitiritical conditions. The identification of
critical conditions and the model input data usadcfitical conditions are discussed below.

5.1  Critical Conditions and Seasonality

Section 303(d) of the Federal Clean Water Act aRA'E regulations at 40 CFR 130.7
both require the consideration of seasonal vanatiocconditions affecting the constituent of
concern and the inclusion of a MOS in the develaprmoéa TMDL. For the DO TMDL in this
report, analyses of LDEQ long-term ambient dateewesed to determine critical seasonal
conditions. Both an explicit MOS and an implicit Qvere used in developing the projection
simulations.

Critical conditions for DO have been determinedlfouisiana waterbodies in previous
TMDL studies. The analyses concluded that thecalitonditions for stream DO concentrations
occur during periods with negligible nonpoint ruinddw stream flow, and high water
temperature.

When the rainfall runoff (and nonpoint loading) astceam flow are high, turbulence is
higher due to the higher flow and the stream teatpee is lowered by the cooler precipitation
and runoff. In addition, runoff coefficients areyher in cooler weather due to reduced
evaporation and evapotranspiration, so that thie fhagv periods of the year tend to be the cooler
periods. DO saturation values are, of course, nhiginer when water temperatures are cooler,
but BOD decay rates are much lower. For these nsageriods of high loading are periods of
higher reaeration and DO but not necessarily psraddigh BOD decay.

LDEQ interprets this phenomenon in its TMDL modglly assuming that the annual
nonpoint loading, rather than loading for any mautar day, is responsible for the accumulated

benthic blanket of the stream, which is, in tunxpressed as SOD and/or resuspended BOD in
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the model. This accumulated loading has its greatgsct on the stream during periods of
higher temperature and lower flow.

According to the LTP (LDEQ 2006), critical summenditions in DO TMDL projection
modeling are simulated by using the annual 7Q1W 800.1 cfs, whichever is higher, for all
headwaters, and 90th percentile temperature fasuhemer season. Critical winter conditions
are simulated. Model loading is from perennialutéries, point sources, SOD, and resuspension
of sediments.

In reality, the highest temperatures occur in gt August and the lowest stream flows
occur slightly later in the year. The combinatidrifeese conditions plus the impact of other
conservative assumptions regarding rates and Igadields an implicit MOS that is not
guantified. Over and above this implicit MOS, aplit MOS of 10% was incorporated into
the DO TMDL in this report to account for model ertainty.

5.2 Temperature Inputs

The LTP specifies that the critical temperatureusthde determined by calculating the
90th percentile seasonal temperature for the watigrbeing modeled. Water temperature data
were collected in Boggy Bayou (Station 1207) folyane year, which is not enough data to
calculate 90th percentile temperatures. Therefong term data from an LDEQ monitoring
station on a similar stream (Black Bayou near ReaeStation 11) were used to estimate 90th
percentile temperatures for Boggy Bayou. FirsthQf#rcentile temperatures for Black Bayou
were calculated to be 30.1°C for summer and 21f6f@inter (see Table G.1 in Appendix G).
These 90th percentile temperatures were then adjbstsed on differences between seasonal
average temperatures in Boggy Bayou (Station 180d@)Black Bayou (Station 11) during their
overlapping period of record (see Table G.2). Toadeulations yielded a value of 32.9°C for
the adjusted 90th percentile temperature duringsaimbut the temperature used in LA-QUAL
for the summer projection was 32.0°C because LDB€¥ ahot consider the temperature
correction algorithms in LA-QUAL to be valid forrtgoeratures above 32.0°C. The 90th
percentile winter temperature was calculated t@28°C, which was used in the LA-QUAL

winter projection.
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5.3 Headwater, Tributary, and Point Source Inputs

The inputs for the headwaters, tributaries, andtmurces for the projection simulations
were based on guidance in the LTP (LDEQ 2006),iphetl 7Q10 flows, observed data from the
FTN field survey, and information from the poinusce permits and applications. The inputs for
the headwaters, tributaries, and point sourcebsteel in Tables 5.1 and 5.2.

The flow rate for the headwater and each tributeag set to 0.1 cfs (0.00283sec) for
summer and 1.0 cfs (0.0283/sec) for winter because the LTP recommends usiesgtdefault
flows when they are higher than the 7Q10 flows. @&heual 7Q10 flow for Boggy Bayou near
Keithville (07351000; same location as LDEQ statl@®7) is 0 cfs and the seasonal 7Q10 flows
are 0 cfs for September — November, 0.11 cfs faredder — February, and 1.0 cfs for March —
May (USGS 2003).

Flow rates for the two point source dischargesdpamdeled were set to 125% of design
flow so that 20% of the simulated point source Ingaould be set aside for MOS and FG
during the TMDL calculations (see Section 6.0). @RCconcentrations for the point sources
were set to monthly average permit limits for BOm&ltiplied times an assumed
CBODu:BODS ratio of 2.3. Organic nitrogen and ammantrogen concentrations were based
on guidance in the LTP concerning: a) typical mwodBODS5 to the sum of organic nitrogen
plus ammonia nitrogen, and b) assumed ratios @rocgnitrogen to ammonia nitrogen for
lagoon treatment systems (2:1) and mechanicahter@tsystems (1:2).

It was assumed that the quality of the headwatér@outaries would improve with
reductions of nonpoint sources in the watershedtheprojection simulations, the headwater
and tributary concentrations of CBODu, organicagén, and ammonia nitrogen were reduced
from the calibration simulation by the same peragas as the reductions of nonpoint source
loads (see Section 5.4 for reductions applied tgoomt source loads). The headwater and
tributary DO concentrations for the projection slations were estimated assuming that 0%
reduction of nonpoint sources in the watershed doalrespond to the same DO percent
saturation as in the calibration, and 100% reduationonpoint sources in the watershed would
correspond to 100% DO saturation in the headwaigtr@butaries. The calculations for

headwater and tributary DO for the projection simtioihs are shown in Appendix H.

5-3



DO and Nutrient TMDLs
for Subsegment 100602

DRAFT

October 2, 2007

Table 5.1. Headwater, tributary, and point soungeiis for summer projection.

of

1 of

Name of Valueused in
| nflow Parameter model Data sour ce / comment
Bogay Flow 0.00283 nsec quivalent to 0.1 cfs (see Section 5.3)
Bayou Equivalent to 7&_3.9% saturation at 32.0°C. _
headwater DO 5.54 mg/L Percent saturatloq is based on 46% redgctlor
and nonp_omt_sources in watershed (Appendix H)
unnamed CBODu 6.48 mg/L Calibration value (12.0 mg/L) redddy 46%
tributaries Ammonia N 0.027 mg/L Calibration value (0.05 mgrefluced by 46%
Organic N 0.95 mg/L Calibration value (1.75 mg/eyluced by 46%
Equivalent to 75,000 gallons per day (design
Flow 0.00329 nYsec | flow of 60,000 gallons per day x 1.25 to
incorporate a 20% MOS + FG)
Assumed to be discharging at instream criterjon
Svaa%fr DO 5.0 mg/L (DO r;cl)t included in perrr|1it Iin(1its) D
. Monthly average BODS5 limit (10 mg/L) times
raraurie ) CBODu 23 mglL assumed CBODUEODS 5ratiollc_)f 23
. er , typica of 5 mg/L corresponds
Ammonia N 1.7 mg/L 10 mg/L BODS5. For lagoon system, TKN is
. assumed to be 1/3 ammonia nitrogen and 2/3
Organic N 3.3 mg/L organic nitrogen (per LTP).
Equivalent to 7,500 gallons per day (design
Flow 0.00033 n¥sec | flow of 6,000 gallons per day x 1.25 to
incorporate a 20% MOS + FG)
Assumed to be discharging at instream criterjon
Grawood DO 5.0 mg/L (DO not included in permit limits)
Baptist Monthly average BODS5 limit (30 mg/L) times
Church CBODu 69 mgIL | N DU BODS rafic of 5.9
. Per LTP, typical TKN of 15 mg/L corresponds
Ammonia N 10 mg/L to 30 mg/L BODS5. For mechanical system,
Organic N 5 mglL TKN is assumed t_o be 2/3 ammonia nitrogen
and 1/3 organic nitrogen (per LTP).
Flow 0.00283 n¥sec| Equivalent to 0.1 cfs (see Section 5.3)
Equivalent to 84.1% saturation at 32.0°C.
Gi DO 6.14 mg/L | Percent saturation is based on 46% reductior
iimer . : :
Bayou nonp'omt.sources in watershed (Appendix H)
CBODu 7.29 mg/L Calibration value (13.5 mg/L) redddy 46%
Ammonia N 0.027 mg/L Calibration value (0.05 mgrefluced by 46%
Organic N 0.78 mg/L Calibration value (1.45 mg/eyluced by 46%
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Table 5.2. Headwater, tributary, and point soungelis for winter projection.

of

of

Name of Valueused in
| nflow Parameter model Data source/ comment
Bogay Flow 0.0283 n¥sec quivalent to 1.0 cfs (see Section 5.3)
Bayou Equivalent to 5&_3.4% saturation at 22.9°C._
headwater DO 4.76 mg/L Percent saturatloq is based on 0% reduc_:tlon
and nonp_omt_sources in watershed (Appendix H)
unnamed CBODu 12.0 mg/L Calibration value (12.0 mg/L) redddy 0%
tributaries Ammonia N 0.05 mg/L Calibration value (0.05 mg/eguced by 0%
Organic N 1.75 mg/L Calibration value (1.75 mg/eyluced by 0%
Equivalent to 75,000 gallons per day (design
Flow 0.00329 nYsec | flow of 60,000 gallons per day x 1.25 to
incorporate a 20% MOS + FG)
Assumed to be discharging at instream criterjon
\'fvaa%'(fr DO 5.0 mg/L '(\;)o no included glopggr?it !ir?iltg) -
- onthly average imit mg/L) times
raraurie ) CBODu 23 mglL assumed CBODUEODS 5ratiollc_)f 23
. er , typica of 5 mg/L corresponds
Ammonia N 1.7 mg/L 10 mg/L BODS5. For lagoon system, TKN is
. assumed to be 1/3 ammonia nitrogen and 2/3
Organic N 3.3 mg/L organic nitrogen (per LTP).
Equivalent to 7,500 gallons per day (design
Flow 0.00033 nYsec | flow of 6,000 gallons per day x 1.25 to
incorporate a 20% MOS + FG)
Assumed to be discharging at instream criterjon
Grawood DO 5.0 mg/L (DO not included in permit limits)
Baptist Monthly average BODS5 limit (30 mg/L) times
Church CBODu 69 mgIL | N DU BODS rafic of 5.9
. Per LTP, typical TKN of 15 mg/L corresponds
Ammonia N 10 mg/L to 30 mg/L BODS5. For mechanical system,
Organic N 5 mglL TKN is assumed t_o be 2/3 ammonia nitrogen
and 1/3 organic nitrogen (per LTP).
Flow 0.0283 n¥sec | Equivalent to 1.0 cfs (see Section 5.3)
Equivalent to 70.6% saturation at 22.9°C.
Gi DO 6.07 mg/L | Percent saturation is based on 0% reduction
iimer . : )
Bayou nonp'omt.sources in watershed (Appendix H)
CBODu 13.5 mg/L Calibration value (13.5 mg/L) redddy 0%
Ammonia N 0.05 mg/L Calibration value (0.05 mg/eguced by 0%
Organic N 1.45 mg/L Calibration value (1.45 mg/eyluced by 0%
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5.4 Nonpoint Source Loads

Initial projection simulations were run with no tedions of nonpoint source loads and
no improvements in headwater and tributary qualitit,the summer simulation predicted DO
values below the 5.0 mg/L criterion in the watealgy standards. For the summer simulation,
the nonpoint source loads (SOD and mass loads QfiBand organic nitrogen) were reduced
and the headwater and tributary quality was impdawetil all of the predicted DO values were
equal to or greater than 5.0 mg/L. The point soloads in the model were not reduced because
neither discharge appears to have a significanaanpn DO in Boggy Bayou. Nonpoint source
load reductions of 46% for summer and 0% for wimtere needed for all the predicted DO
values to be at least 5.0 mg/L. The values usedaae! inputs for nonpoint source loads are
shown in Table 5.3. The benthic ammonia sourcesl@a€el not shown in Table 5.3 because they

were set to zero in the calibration and the prajast

Table 5.3. Nonpoint source loads for projectionigations.

Summer Projection | Winter Projection
Parameter Reach Calibration (46% reduction) (0% reduction)
SOD 1 1.50 g/m/day 0.81 g/rfiday 1.50 g/fiday
2 1.90 g/mM/day 1.03 g/fiday 1.90 g/rfiday
CBODu mass 1 20.0 kg/day 10.8 kg/day 20.0 kg/day
loads 2 0.0 kg/day 0.0 kg/day 0.0 kg/day
Organic nitrogen 1 0.80 kg/day 0.43 kg/day 0.80 kg/day
mass loads 2 0.0 kg/day 0.0 kg/day 0.0 kg/day

5.5 Other Inputs

The only model inputs that were changed from thiredion to the projection
simulations were the inputs discussed above in@exb.2 through 5.4. Other model inputs
(e.g., hydraulic coefficients, decay rates, rea@magquations, etc.) were unchanged from the
calibration simulation. The depths and widths wasechanged from the calibration to the
projections because the calibration values weredas field measurements under low flow

conditions.
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5.6 Model Results for Projections

Plots of predicted DO and printouts of the LA-QU#slbular output are presented in
Appendix | for the summer projection and Appendieidthe winter projection.

The minimum predicted DO in the summer projecti@s\s.02 mg/L, which occurred at
the downstream end of the model. The minimum ptedi®O in the winter projection was
5.06 mg/L, which occurred at the upstream end e@fnlodel (in the first element) because the
headwater DO concentration was lower than anyeptiedicted DO values in the stream.

Nonpoint source load reductions of 46% for sumnmer @6 for winter were needed for
all the predicted DO values in the projectionseableast 5.0 mg/L. These percent reductions
for nonpoint source loads represent percentagdseantire nonpoint source loading, not
percentages of the manmade nonpoint source loatiimggnonpoint source loads in this report
were not divided between natural and manmade bedawsuld be difficult to accurately
estimate natural nonpoint source loads for theystuida.
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6.0 DO TMDL DEVELOPMENT

6.1 TMDL Calculations

A TMDL for DO was calculated for the Boggy Bayowsagment using the results of the
summer and winter projection simulations. The DOOIMs presented as oxygen demand from
CBODu, organic nitrogen, ammonia nitrogen, and S&mmaries of the TMDL for Boggy
Bayou are presented in Tables 6.1 and 6.2.

A one-page summary of the methodology for the TMialculations is shown in
Appendix K. The TMDL calculations were performedngsa FORTRAN program that was
written by FTN personnel. This program reads tvasfione is the LA-QUAL output file from
the projection simulation and the other is a simglut file with miscellaneous information
needed for the TMDL calculations (shown in Appenid)x The output files from the program
are also shown in Appendix K for the summer andeviprojections. The source code for the
program is shown in Appendix L.

6.2 Point Source Loads

The WLA for point sources for each season was tatied by: 1) summing the loads
from point sources in the projection simulation &mwin oxygen-demanding point sources that
were too small and remote to be simulated, anti&?) subtracting 20% of the total load to
account for the MOS and FG. The design flows fromal§ remote point sources were
multiplied by 1.25 before the loads were calculatedhat 20% of the resulting loads could be
reserved for the MOS and FG. Loads from small, terpoint sources were calculated using the
FORTRAN program described above. Table 6.3 lisdflthws, concentrations, and loads for
point sources that were included in the DO TMDLeHoint sources that were not included in
the DO TMDL were shown in the complete listing dfpgint sources (Table 2.2).

The nonconservative behavior of DO allows many §m&inote point source discharges
to be assimilated by the receiving waterbodies fieetitey reach the modeled waterbody. These
discharges are said to have little to no impadhemmodeled waterbody and therefore, they are

not included in the model and are not subject toraductions based on this TMDL. These
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Table 6.1. Summer DO TMDL for subsegment 100602.

Oxygen Demand (kg/day) from: Oxygen Demand (Ibs/day) from: Per cent
Organic | Ammonia Organic | Ammonia Reduction
SOD CBODu Nitrogen | Nitrogen Total SOD CBODu Nitrogen | Nitrogen Total Needed
Point Sour ces
WLA NA 18.45 15.93 8.75 43.14 NA 40.67 35.12 19.29 95.08 0%
MS4 19.85 2.03 0.72 0.02 22.6% 43.76 4.48 1.59 0/04 49.87 46%
MOS NA 2.31 1.99 1.09 5.39 NA 5.09 4.39 2.40 11.88 NA
FG NA 2.31 1.99 1.09 5.39 NA 5.09 4.39 2.40 11.88 AN
Nonpoint Sour ces
LA 104.24 10.66 3.81 0.11 118.8% 229.81 23.50 840 0.24 261.95 46%
MOS 15.51 1.59 0.57 0.02 17.68 34.19 3.51 1.26 0/04 39.00 NA
FG 15.51 1.59 0.57 0.02 17.68 34.19 3.51 1.26 0/04 39.00 NA
TMDL 155.11 38.94 25.58 11.1( 230.72 34195 5.8B 56.41 24.45 508.66 NA
Table 6.2. Winter DO TMDL for subsegment 100602.
Oxygen Demand (kg/day) from: Oxygen Demand (Ibs/day) from: Per cent
Organic | Ammonia Organic | Ammonia Reduction
SOD CBODu | Nitrogen | Nitrogen Total SOD CBODu | Nitrogen | Nitrogen Total Needed
Point Sour ces
WLA NA 18.45 15.93 8.75 43.14 NA 40.67 35.12 19.29 95.08 0%
MS4 20.77 14.42 9.53 0.27 44.99 45.79 31.79 21,01 .60 0 99.19 0%
MOS NA 2.31 1.99 1.09 5.39 NA 5.09 4.39 2.40 11.88 NA
FG NA 2.31 1.99 1.09 5.39 NA 5.09 4.39 2.40 11.88 AN
Nonpoint Sour ces
LA 109.03 75.73 50.02 1.39 236.1] 240.37 166.95 2710 3.06 520.65 0%
MOS 16.23 11.77 7.44 0.21 35.1% 35.78 24.85 16440 46 0 77.49 NA
FG 16.23 11.77 7.44 0.21 35.1% 35.78 24.85 16440 46 O 77.49 NA
TMDL 162.26 136.76 94.34 13.01 405.38 357.72 9.28 207.98 28.67 893.66 NA

L002¢ ‘C 1990100
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Table 6.3. Flows, concentrations, and loads fonfpadurces included in DO TMDL.

Concentrations L oads*
Flowrate | BOD5or | Ammonia | Organic | BOD5or | Ammonia | Organic
Subseg. NPDES _ (gallons | CBODS5 | nitrogen | nitrogen | CBOD5 | nitrogen | nitrogen
Number Number Name of discharger per day) | (mg/L) (mg/L) (mg/L) | (Ibsday) | (Ibs/day) | (Ibs/day)
. . 1,800
100602 | LAG4goo11 A Liftand Equip.Inc. | o oy 45 10 5 0.68 0.15 0.08
FKA LA Clarklift Inc
001 only)
100602 | LAG480284 ‘(]:"’(‘)C:‘ngoc’per Transport |5 609 45 10 5 0.98 0.22 0.11
100602 | LAG530693 KEH Property Ltd, 675 45 10 5 0.25 0.06 0.03
Fud's Ill Bar and Lounge
100602 | LAG541012 Grawood Baptist Church 6,00 30 10 5 1.50 0.50 0.25
100602 | LAG560089 Wildwood Estates 33,00 20 6.7 33 551 1.85 0.91
Eagle Water Inc -
100602 | LAG570220 LaLaurie Lane 60,000 10 3.3 1.7 5.01 1.65 0.85
Oxidation Pond
100602 | LAG750459 Norwell Equip. Co. 5,000 45 10 5 1.88 0.42 0.21
Shreveport Facility
100602 | LAG750449| DeeP South Equip. Co. | g 44, 45 10 5 1.88 0.42 0.21
Shreveport
100602 Total Loads: 17.69 5.27 2.65

*Loads of organic nitrogen and ammonia nitrogethia table represent loads of nitrogen, not oxydemand.

14vdd
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facilities are permitted in accordance with staigutation and policies that provide adequate
protective controls. New similarly insignificantipbsources will continue to be issued permits
in this manner. Significant existing point sourégctiarges are either included in the model or
are determined to be insignificant by other modglidew significant point source discharges
would have to be evaluated individually to deteremivhat impact they have on the impaired
waterbody and the appropriate controls.

The point source loading in the TMDL also included estimated loads originating from
urban stormwater regulated by the City of Shrevelpl84 permit. These MS4 loads are
simulated in the model as nonpoint source loadgdtieeir nature, but they are included in the
TMDL as point source loads. These MS4 loads wermated as 16% of the LA for Boggy
Bayou that was calculated by the FORTRAN prograstdeed in Section 6.1. The value of
16% was used because the area within the Shrevapolitmits covers 16% of the subsegment
(see Section 2.4). The MS4 loads are shown in Tdhleand 6.2.

6.3 Seasonal Variation

As discussed in Section 5.1, critical conditionsD® in Louisiana waterbodies have
been determined to be when there is negligible ampunoff and low stream flow combined
with high water temperatures. In addition, the m@deounts for loadings that occur at higher
flows by modeling SOD. Oxygen-demanding pollutahts enter the waterbodies during higher
flows settle to the bottom and then exert the gaixygen demand during the high temperature

seasons.

6.4 MOS and FG

The MOS accounts for any lack of knowledge or utaiety concerning the relationship
between pollutant loading and water quality. Th@ DMDL includes an implicit MOS through
the use of conservative assumptions. The projesiionlations assume that the highest
temperatures and lowest flows occur at the same flfhis is conservative because the highest
temperatures typically occur in July through Augarsdl the lowest stream flows typically occur

slightly later in the year (as discussed in Sechdr). The combination of these conditions, in
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addition to other conservative assumptions reggroates and loadings, yields an implicit MOS,
which is not quantified.

In addition to the implicit MOS, the DO TMDL in threport includes an explicit MOS
equal to 10% of the TMDL and an explicit allowarice FG that is also equal to 10% of the
TMDL. This combined allowance for the explicit M@8d FG is consistent with LDEQ’s
typical procedure of setting aside 20% of the TMiDlaccount for “modeling uncertainty, data

inadequacies, and future growth and safety” (LDEQ& p. 7).

6.5 Ammonia Toxicity Calculations

Although subsegment 100602 is not on a 303(djdisahmmonia, the ammonia
concentrations predicted in the projection simaolatiwere checked to make sure that they did
not exceed EPA criteria for ammonia toxicity (EP299). The EPA criteria are dependent on
temperature and pH. The water temperatures usegldolate the ammonia toxicity criteria for
summer and winter for Boggy Bayou were the santaeasritical temperatures used in the
projection simulations (32.0°C for summer and 22.85r winter). The pH values used to
calculate the ammonia criteria were 7.01 su forreemand 6.83 su for winter; these were
seasonal averages of LDEQ ambient monitoring dattation 1207 (Boggy Bayou southwest of
Shreveport). The resulting criteria for ammoniaagen were 1.91 mg/L for summer and
3.64 mg/L for winter. The highest ammonia nitrogencentrations predicted by the model
(0.49 mg/L for summer and 0.19 mg/L for winter) eevell below these criteria. This indicates
that the ammonia nitrogen loadings that will mamthe DO standard in Boggy Bayou are low
enough that the EPA ammonia toxicity criteria widit be exceeded under critical conditions.

The ammonia toxicity calculations are shown in Apgig M.
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7.0 NUTRIENT TMDL DEVELOPMENT

7.1 Seasonality and Critical Conditions

EPA'’s regulations at 40 CFR 130.7 require the deftextion of TMDLSs to take into
account critical conditions for stream flow, loaglimnd water quality parameters. Also, both
Section 303(d) of the Clean Water Act and regutetiat 40 CFR 130.7 require TMDLs to
consider seasonal variations for meeting waterityugtandards. Aquatic life impairments
typically occur as a result of long term exposurelevated nutrient concentrations rather than
short-term fluctuations in nutrient concentratiofisis nutrient TMDL was developed for
average annual conditions. The most obvious resultitrients is algal blooms. When the algae
die, the resultant biological oxygen demand consuoxggen, which adversely affects aquatic
life. The effect occurs in a short time but theldhwip of nutrients and the conditions to start the

algal bloom may occur over an extended time.

7.2  Water Quality Targets

Target concentrations for the Boggy Bayou nutrieviDL were based on LDEQ
reference stream data because there are no numérient criteria in the Louisiana water
guality standards. During the mid 1990s, LDEQ ai#e data under low flow conditions from
four reference stream sites that are located ifRée River basin and in the South Central Plain
ecoregion (the ecoregion in which Boggy Bayou tated)(Smythe 1999). These data are shown
in Table 7.1. Target concentrations of total nien@dTKN plus nitrate plus nitrite) and total
phosphorus were set to the averages of the valoesthese four samples (0.058 mg/L total
phosphorus and 0.692 mg/L total nitrogen).

Using target concentrations based on ecoregionerefe stream data is considered
conservative because some streams within the @oaretry be able to maintain designated uses
with nutrient concentrations that are slightly heglhan reference stream values. Additional data
collection would be necessary to develop site-$gautrient criteria that would incorporate
effects of stream shading, depth, non-algal tutyidind other site-specific factors that affect a

stream’s water quality and biological responsesutnient loads.
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Table 7.1. Reference stream data in the Red Ragnland South Central Plain ecoregion.

Total Nitrate + Total
Phosphor us Nitrite TKN Nitrogen
Water body (mg/L) (mg/L) (mg/L) (mg/L)
Saline Bayou near Saline in Beinville Parish 0.040 0.08 0.53 0.61
Kisatchie Bayou in the Red Dirt Management
Campground in Natchitoches Parish 0.030 0.68 0.04 0.72
Kisatchie Bayou in the Red Dirt Management
Campground in Natchitoches Parish 0.085 <0.02 0.705 0.725
Kisatchie Bayou in the Red Dirt Management
Campground in Natchitoches Parish 0.075 <0.02 0.695 0.715
Minimum 0.030 -- -- 0.61
Mean 0.058 - -- 0.692
Maximum 0.085 -- -- 0.725

7.3  Calculations for TMDL Components

The nutrient TMDL for subsegment 100602 was catedlaising a conservative mass
balance. The available data are not sufficientetdgom accurate simulations of the full nutrient-
algal cycle in a model such as LA-QUAL.

The TMDLs for total phosphorus and total nitrogegrevestimated as the target
concentrations multiplied by the estimated avemgeual flow for Boggy Bayou at the
downstream end of subsegment 100602. The averageldtow for Boggy Bayou was
estimated as the drainage area at the downstredunf ¢ime subsegment (79.4 square miles)
multiplied by 0.9 cfs per square mile, which is #werage annual runoff for streams in this area
(USGS 1986). This yielded a value of 71.46 cf}@&@19 MGD, for the average annual flow.
The resulting TMDLs were 22.36 Ibs/day of total pploorus and 266.74 Ibs/day of total
nitrogen. The nutrient TMDL calculations are shawippendix N.

An implicit MOS was established for this nutrieIDL through the use of conservative
assumptions, including the use of ecoregion referatream data for target concentrations, and
the use of a conservative mass balance (i.e., cteggenutrient losses due to settling, uptake by
algae and macrophytes, etc.). No explicit MOS wseidor this nutrient TMDL. Ten percent of

the TMDL was set aside for a FG component.
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The WLA for point sources was calculated as eseshaffluent concentrations of total
phosphorus and total nitrogen multiplied by theigleflow of each point source discharge that
was included in the DO TMDL. None of the point szrs that were excluded from the DO
TMDL were considered to have sources of nutriebtsra background levels. All of the point
source discharges that were included in the DO TMbrsisted of sanitary wastewater. The
assumed effluent concentrations for sanitary waatiewwere 6 mg/L of total phosphorus and
16 mg/L of total nitrogen. These concentrationseNmsed on median values for various types
of wastewater treatment systems reported in an t€Bt#nical guidance manual (EPA 1997,
Table A-17). These values were used as rough dstsnoé effluent concentrations; they should
not be used as permit limits without additionalkdellection to determine actual effluent
concentrations and their impact on the water qualid biology of the receiving streams.

The LA for nonpoint sources was calculated as tM®T minus the FG and WLA. The
nutrient TMDL is summarized in Table 7.2 and thiegkations for the nutrient TMDL are

shown in Appendix N.

Table 7.2. Nutrient TMDL for subsegment 100602.

L oads, Ibg/da
Parameter WLA LA MOS FG TMDL
Total Phosphorus 5.70 14.42 Implicit 2.24 22.3p
Total Nitrogen 15.24 224.83 Implicit 26.67 266.74

7.4  Comparison of TMDL and Existing Nutrient Loads

Existing nutrient loads were estimated for compariwith allowable loads from the
TMDL. This comparison was performed for informa@bpurposes only; the results do not
affect the allowable loads in the nutrient TMDL.i&#g loads were estimated as median
concentrations in Boggy Bayou at station 1207 mliétd by the average annual flow used in the
TMDL calculations (46.19 MGD). Median concentrasan Boggy Bayou were 0.11 mg/L total
phosphorus and 0.87 mg/L total nitrogen (see TBHlan Appendix B). The existing loads that
were calculated using these concentrations wereld&/day of total phosphorus and 335 |bs/day

of total nitrogen. The existing loads are abouflafd 1.26 times the allowable loads of total
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phosphorus and total nitrogen, respectively, inftROL. This indicates that reductions of
nutrient loads to Boggy Bayou are necessary. Aalulti field data collection is recommended

before pursuing reductions of nutrients from eigh@int sources or nonpoint sources.
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8.0 SENSITIVITY ANALYSES

All modeling studies necessarily involve uncertgiahd some degree of approximation.
Therefore it is of value to consider the sensijiwt the model output to changes in model
coefficients, and in the hypothesized relationship®ng the parameters of the model. The
sensitivity analyses were performed by allowingltheQUAL model to vary one input
parameter at a time while holding all other paraarseto their original value. The calibration
simulation was used as the baseline for the seitgitinalysis. The percent change of the
model’s minimum DO projections to each paramet@résented in Table 8.1. Each parameter
was varied by +30%, except for temperature, whieals waried £2°C.

Values reported in Table 8.1 are sorted by pergentariation of minimum DO from
largest percentage variation to smallest. The modiglut was most sensitive to reaeration, SOD,
wasteload DO (decrease only), and temperaturemiduel output was least sensitive to
headwater parameters, wasteload parameters (exgladiecrease in DO), and the decay rates.
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Table 8.1. Summary of results of sensitivity aniaslys

Changein | Predicted Minimum | Percent Changein

I nput Parameter Parameter DO (mg/L) Predicted DO (%)
Baseline -- 4.37 N/A
Reaeration -30% 2.90 -33.6%
SOD +30% 3.44 -21.3%
Wasteload DO -30% 3.48 -20.4%
Temperature +2°C 3.82 -12.6%
Reaeration +30% 4.73 +8.2%
SOD -30% 4.68 +7.1%
Temperature -2°C 4.65 +6.4%
Stream Velocity +30% 4.26 -2.5%
Stream Velocity -30% 4.47 +2.3%
Wasteload DO +30% 4.37 0%
Stream Depth -30% 4.37 0%
Stream Depth +30% 4.37 0%
BOD Decay Rate -30% 4.37 0%
BOD Decay Rate +30% 4.37 0%
Ammonia Nitrogen Decay Rate -30% 4.37 0%
Ammonia Nitrogen Decay Rate +30% 4.37 0%
Organic Nitrogen Decay Rate -30% 4.37 0%
Organic Nitrogen Decay Rate +30% 4.37 0%
Headwater Flow -30% 4.37 0%
Headwater Flow +30% 4.37 0%
Headwater DO -30% 4.37 0%
Headwater DO +30% 4.37 0%
Headwater BOD -30% 4.37 0%
Headwater BOD +30% 4.37 0%
Headwater Ammonia Nitrogen -30% 4.37 0%
Headwater Ammonia Nitrogen +30% 4.37 0%
Headwater Organic Nitrogen -30% 4.37 0%
Headwater Organic Nitrogen +30% 4.37 0%
Wasteload Flow -30% 4.37 0%
Wasteload Flow +30% 4.37 0%
Wasteload BOD -30% 4.37 0%
Wasteload BOD +30% 4.37 0%
Wasteload Ammonia Nitrogen -30% 4.37 0%
Wasteload Ammonia Nitrogen +30% 4.37 0%
Wasteload Organic Nitrogen -30% 4.37 0%
Wasteload Organic Nitrogen +30% 4.37 0%
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9.0 OTHER RELEVANT INFORMATION

This TMDL has been developed to be consistent thighState antidegradation policy
(LAC 33:1X.1109.A).

This TMDL report does not include an implementafuten. Implementation plans are
not required for TMDLs under current federal regolas. Implementation plans can be
developed most effectively and efficiently on th&tes and local level.

LDEQ will work with other agencies such as locall &onservation Districts to
implement nonpoint source best management pracdtidbe watershed through the 319
programs. LDEQ will also continue to monitor thetera to determine whether standards are
being attained.

In accordance with Section 106 of the federal CM¥éater Act, and under the authority
of the Louisiana Environmental Quality Act, the LQHas established a comprehensive
program for monitoring the quality of the Statelsface waters. The LDEQ Surveillance Section
collects surface water samples at various locatigiiiizing appropriate sampling methods and
procedures for ensuring the quality of the datéectéd. The objectives of the surface water
monitoring program are to determine the qualityhef State’s surface waters, to develop a long-
term data base for water quality trend analysid,tarmonitor the effectiveness of pollution
controls. The data obtained through the surfacemmbnitoring program is used to develop the
State’s biennial 305(b) report (Water Quality Intgey) and the 303(d) list of impaired waters.
This information is also utilized in establishinggpities for the LDEQ nonpoint source
program.

The LDEQ has implemented a watershed approachrfacsuwater quality monitoring.
Through this approach, the entire state is sampled a 4-year cycle. Long-term trend
monitoring sites at various locations on the laryesrs and Lake Pontchartrain are sampled
throughout the 4-year cycle. Sampling is conducted monthly basis to yield approximately
12 samples per site each year the site is monit@&ahpling sites are located where they are
considered to be representative of the waterbodgetthe current monitoring schedule,

approximately one half of the State’s waters amelypassessed for each 305(b) and 303(d)
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listing biennial cycle, with sampling occurring te&ide each year. The 4-year cycle follows an
initial 5-year rotation that covered all basinghe state according to the TMDL priorities. This
will allow the LDEQ to determine whether there lh@gn any improvement in water quality
following implementation of the TMDLs. As the momiing results are evaluated at the end of

each year, waterbodies may be added to or remogadthe 303(d) list.
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10.0 PUBLIC PARTICIPATION

When EPA establishes a TMDL, federal regulatiomgire EPA to publicly notice and
seek comment concerning the TMDL. The TMDL in tt@port was prepared under contract to
EPA. EPA is seeking comments, information, and &ata the general and affected public
concerning this draft TMDL. If comments, data, miormation are submitted during the public
comment period, EPA will address the comments anide this TMDL accordingly. EPA will
then transmit the final TMDL to LDEQ for implemetitan and for incorporation into LDEQ's

current water quality management plan.
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Figure A.1. Watershed map for subsegment 100602,
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LDEQ Water Quality Data



Table B.1. LDEQ historical water quality data for Boggy Bayou southwest ot Shreveport, LA (1207)

Collection | Collection SERLE DO NO, + NO; NH; TKN Total P CelemEe
Date Time DG (mgi/L) A A | (mglL) L* Total N
(i) g (mg/L) (mg/L) g (mg/L) (mg/L)

01/07/02 2:15:00 PM 1.02 8.99 0.17 <0.10 0.93 0.20 1.10
02/05/02 1:00:00 PM 1 10.80 0.09 <0.10 0.70 0.10 0.79
03/05/02 11:40:00 AM 1 12.56 0.37 0.12 0.62 0.11 0.99
04/02/02 12:35:00 PM 1 7.02 < 0.05 <0.10 0.91 0.10 0.94
05/07/02 12:10:00 PM 1 5.90 0.11 <0.10 0.54 0.13 0.65
06/04/02 12:20:00 PM 1 5.43 <0.05 <0.10 0.68 0.07 0.71
07/09/02 9:30:00 AM 1 4,51 <0.05 <0.10 0.51 0.09 0.54
08/06/02 1:10:00 PM 1 4.26 < 0.05 <0.10 0.63 0.10 0.66
09/10/02 12:15 PM 1 4.41 <0.05 <0.10 0.48 0.07 0.51
10/08/02 12:40 PM 0.07 <0.10 0.73 0.06 0.80
11/06/02 12:20 PM 1 8.43 0.13 <0.10 1.09 0.18 1.22
12/03/02 12:20 PM 1 9.10 0.22 0.13 0.88 0.24 1.10
01/13/04 11:20 AM 1 10.36 0.29 0.56 0.76 0.20 1.05
02/03/04 12:40 PM 0.25 10.02 0.15 <0.10 0.94 0.22 1.09
03/09/04 2:10 PM 1 7.60 0.06 <0.10 0.92 0.12 0.98
04/07/04 12:50 PM 1 6.10 < 0.05 <0.10 1.58 0.10 1.61
05/05/04 10:30 AM 1 6.96 0.06 0.14 1.35 < 0.05 <0.05
06/29/04 9:50 AM 1 4,98 < 0.05 <0.10 151 0.10 1.54
07/27/04 10:20 AM 1 5.20 < 0.05 <0.10 0.37 0.12 0.40
08/24/04 12:55 PM 1 5.63 0.07 0.10 0.68 0.12 0.75
09/14/04 1:25 PM 1 5.95 < 0.05 0.24 0.47 0.10 0.50
10/13/04 11:05 AM 0.11 <0.10 0.92 0.09 1.03
10/20/04 12:30 PM 0.11 <0.10 0.87 0.15 0.98
11/16/04 10:15 AM 1 8.11 0.27 <0.10 0.19 0.17 0.46
03/22/05 10:05 AM 1 8.01 0.12 <0.10 0.53 0.09 0.65
04/12/05 11:10 AM 5.92 0.11 <0.10 1.35 0.13 1.46
04/26/05 11:28 AM 1 7.52 0.23 <0.10 0.92 0.16 1.15
05/10/05 9:34 AM 1 5.42 0.07 <0.10 0.62 0.10 0.69
05/24/05 11:35 AM 1 4.86 < 0.05 <0.10 0.55 0.08 0.58
06/07/05 9:35 AM 1 3.89 < 0.05 <0.10 0.72 0.08 0.75
06/21/05 9:56 AM 1 3.52 < 0.05 <0.10 0.70 0.13 0.73
07/05/05 10:25 AM 1 2.00 0.29 0.22 1.39 0.21 1.68
07/19/05 9:25 AM 1 3.99 0.42 0.11 0.81 0.14 1.23
08/09/05 10:44 AM 1 1.84 0.05 <0.10 0.55 0.08 0.60
08/23/05 9:40 AM 1 1.95 < 0.05 0.13 0.68 0.10 0.71
09/27/05 10:38 AM 1 2.14 0.05 <0.10 5.89 0.91 5.94

Number of Values = 33 36 36 36 36 36

Minimum = 1.84 < 0.05 <0.10 0.19 < 0.05 0.40

Median = 5.90 0.07 0.05 0.73 0.11 0.87

Average = 6.16 0.11 0.09 0.94 0.14 1.05

Maximum =] 12.56 0.42 0.56 5.89 0.91 5.94

Number of Values Below Criterion = 12 NA NA NA NA NA
Percent of Values Below Criterion = 36% NA NA NA NA NA

Note: A. Values below the detection limit were estimated as half the detection limit to calculate statistics.
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Table B.2. LDEQ Intensive Survey Data for Subsegments in the Ouachita and Calcasieu Basins With At Least 70% Forest.

CBOD Initial NBOD Ratio
Subseg # Sample No. decay U((r:nZ(/?)D TOC decay U(':an(/?)D CBODu /
rate (mg/l) rate TOC
030401 Mill Creek @ Highway 112 0.07 6.49 6.10 0.06 1.20 1.06
Mill Creek @ iron bridge 0.04 13.22 15.30 0.08 1.84 0.86
Mill Creek @ Oakdale Road 0.06 5.49 7.80 0.06 0.80 0.70
Mill Creek @ Tower Road 0.04 16.42 18.00 0.09 2.18 0.91
Mill Creek Just above the confluence with Calcasieu 0.04 10.37 12.10 0.05 0.64 0.86
030807 BCH1 / Bear Head Creek @ Hwy. 110 SE of Merryville 0.05 15.60 10.80 0.18 142 1.44
BCH2 / Bear Head Creek @ Hwy. 109 SW of Singer 0.04 21.35 15.90 0.06 1.05 1.34
BCH3 / Bear Head Creek @ Hwy. 389 E of Fields 0.06 18.37 17.90 0.17 1.71 1.03
BCH4 / Bear Head Creek @ Green Island Rd. N of Starks 0.04 20.43 20.10 0.06 1.61 1.02
BCH5 / Bear Head Creek @ Hwy. 12 NE of Starks 0.05 21.49 16.40 0.13 1.53 131
BCH®6 / Bear Head Creek @ Creek Rd. 0.04 14.90 2.00 0.09 1.29 7.45
081501 CC1 / Castor Creek @ Hwy. 124 above spillway 0.03 9.58 12.10 0.09 0.62 0.79
CC2 / Castor Creek @ Hwy. 127 0.03 10.13 11.80 0.03 1.17 0.86
CC3/ Castor Creek @ Hwy. 506 0.03 9.19 14.00 0.15 0.84 0.66
CC4 / Castor Creek @ Hwy. 126 0.04 14.15 15.30 0.09 1.76 0.92
CC5 / Castor Creek @ Hwy. 846 0.03 16.37 16.10 0.11 0.92 1.02
CC6 / Castor Creek @ Hwy. 4 0.07 11.74 14.40 0.17 2.04 0.82
CC7 / Castor Creek @ Hwy. 34 0.03 14.85 14.70 0.18 0.67 1.01
CC8 / Castor Creek @ Chatham Cemetery Road 0.04 14.74 14.50 0.04 0.58 1.02
081401 DR10 / Dugdemona River Smurfit-Stone outfall canal sampling sit 0.05 37.90 29.00 0.10 5.87 1.31
DR12 / Dugdemona River @ LA 4 located W. of Jonesboro 0.03 20.91 26.90 0.06 1.39 0.78
DR13 / Dugdemona River @ Parish Rd. W of Evergreen Rd. S. of LA 0.03 13.83 22.60 0.05 0.91 0.61
DR14 / Dugdemona River @ LA 126 located just E of Brewtons Mill 0.03 11.15 21.70 0.09 0.78 0.51
DR15 / Dugdemona River @ Carter Crossing Rd. located off Hwy. 5 0.03 7.21 15.40 0.03 0.67 0.47
DR16 / Dugdemona River just past Restriction below Big Creek do 0.03 7.39 14.40 0.04 0.65 0.51
DR19 / Dugdemona River Cypress Creek in Jackson-Bienville Wildl 0.05 6.59 6.60 0.04 0.89 1.00
DR32 / Dugdemona River Little Dugdemona River @ Hwy. 167 betwee 0.05 9.07 2.00 0.07 1.33 4.53
DR41 / Dugdemona River Big Creek @ LA 505 SW of Dodson 0.05 11.13 12.00 0.05 0.96 0.93
DR5 / Dugdemona River @ Union Church Rd. (Parish Rd. 122) 0.03 6.72 2.00 0.04 0.52 3.36
DR6 / Dugdemona River located just W. of Quitman 0.04 7.12 8.00 0.04 0.69 0.89
DR7 / Dugdemona River located just W. of Hodge 0.05 9.32 8.00 0.03 0.87 1.16
DR9 / Dugdemona River "In canal, upstream of Smurfit-Stone outf" 0.04 135.26 51.30 0.13 29.26 2.64
DR25 / Dugdemona River Madden Creek/Redwine Creek @ Turner Rd. 0.03 6.72 7.50 0.03 0.85 0.90
081504 FLCR1/ Flat Creek @ Hwy. 147 0.04 15.66 20.30 0.04 3.79 0.77
FLCR2 / Flat Creek @ Hwy. 127 0.03 14.71 15.70 0.05 1.18 0.94
FLCR3/ Flat Creek @ confluence with Castor Creek-~ 3 miles 0.05 8.75 12.80 0.09 1.30 0.68
Count 36 36 36 36 36 36
Min| 0.03 5.49 2.00 0.03 0.52 0.47
Average| 0.04 16.51 14.76 0.08 211 131
Median| 0.04 12.48 14.45 0.06 1.11 0.93
Max| 0.07 135.26 51.30 0.18 29.26 7.45

FILE: R\PROJECTS\2110-616\TECH\LDEQ SURVEYS\NITRIFIC RATES\NBOD DATA 2001-RRB.XLS
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Figure B.1. Observed DO for Boggy Bayou southwest of Shreveport, LA (1207)
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NO2 + NO3 (mg/L)

Figure B.2. Observed NO2+NO3 for Boggy Bayou southwest of Shreveport, LA (1207)
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Ammonia N (mg/L)

Figure B.3. Observed Ammonia Nitrogen for Boggy Bayou southwest of Shreveport (1207)
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TKN (mg/L)

Figure B.4. Observed TKN for Boggy Bayou southwest Shreveport, LA (1207)
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Total Phosphorus (mg/L)

Figure B.5. Observed Total Phosphorus for Boggy Bayou southwest of Shreveport, LA (1207)
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APPENDIX C

FTN Field Survey Data



Table C.1. Field data collection sites for FTN &islrvey for Red and Sabine basins.

SUBSEG. TYPE OF DATA
NUMBER | SITE NO. SITE NAME DIRECTIONS COLLECTED
Red River basin
100404 | 100404-ACypress Bayou Reservoir at upper end At LA Hwy hfiflge east of Benton In situ
100404 1181 | Cypress Bayou Reservoir southeast At spillway on Parks Road, 3.1 miles southeasteitBn, 3.5 miles [In situ, sample
Benton, LA southwest of Bellevue, 9.1 miles north of Bossier
100405 | 100405-ABlack Bayou near Benton, LA At LA Hwy 162 on eadge of Benton In situ, sample
100405 1182 | Black Bayou Reservoir at Linton Roat4.4 miles southeast of Benton, 3.2 miles northebBiukedale, In situ, sample
southeast of Benton, LA 4.3 miles southwest of Linton
100406 363 Flat River Drainage Canal north of  |At Airline Drive bridge, 4.0 miles south-southea§Benton, LA In situ, sample,
Bossier City, LA flow, width
100406 389 Flat River Drainage Canal northeast oAt Swan Lake Road bridge 7.5 miles north-northe&&ity Hall in  |In situ, width, flow
Bossier City, LA Bossier City, LA
100406 390 Flat River Drainage Canal NE of At Deer Point Road bridge 5.75 miles southeastesftBn, LA In situ, width
Shreveport
100406 272 Flat River east of Taylortown, LA Attsthlighway 527 bridge, 13 miles southeast of Shpexte LA | In situ, flow, width,
contin.
100406 | 100406-AFlat River east of Poole, LA At Poole Rd, 3 milesitheast of intersection of Poole Rd and US|In situ, flow, width
Hwy 71
100501 | 100501-ABayou Dorcheat south of AR state line| At LA Hwy 1&veral miles south of AR state line, east of In situ, sample,
Springhill, LA flow, width
100501 | 100501-B Bayou Dorcheat NE of Cotton Valley |At LA Hwy 160 about 4-5 miles northeast of Cottoaliy, LA In situ, sample,
flow, width
100501 61 Bayou Dorcheat west of Minden, LA At becbn US Hwy 80, 3.0 miles west of Minden In sftoy, width
100501 274 Bayou Dorcheat west of Sibley, LA Att&tdighway 164 bridge, 2.0 miles west of Sibley,, 1620 miles |In situ, flow, width,
southwest of Minden, LA
100601 | 100601-AWallace Bayou upstream of Bayou Pierf¢ White Springs Rd, about 4 miles southwest of l@ayL A, about |In situ, sample,
2 miles downstream of Wallace Lake flow, width
100601 278 Bayou Pierre near Shreveport, LA AteStighway 526 bridge, 0.75 mile northeast of FagbirA, 8.0 |(In situ, sample,
miles south of Shreveport, LA flow, width
100601 1183 | Bayou Pierre at Ellerbee Road, S of [3.2 miles south of Gayles, 2.4 miles southwestexfilg, 5 miles In situ, sample,
Gayles northeast of Frierson flow, width
100601 | 100601-B Bayou Pierre southwest of Williab#s, [At highway 509, about 4 miles southwest of N&ihs, LA, about 9 |In situ, flow, width
miles south of Caddo/Red River Parish line
100602 | 100602-ABoggy Bayou SE of Hicks Crossing, LA At LA Hwy 168hout 2-3 miles southeast of Hicks Crossing lon, siample,
flow, width
100602 1207 | Boggy Bayou southwest of Shrevepor6.4 miles southwest of Shreveport, 3.1 miles noftKeithville, In situ, sample,
LA 2.9 miles southeast of Reservoir flow, width
100702 | 100702-ABlack Lake Bayou west of Mt. Lebanon At LA Hwy 78Bout 5-6 miles west of Mt. Lebanon (in 100701) | sitn, flow, width
100702 | 100702-B Leatherman Creek west of Mt. Leban@t LA Hwy 793 about 4 miles west of Mt. Lebanon n ditu, sample,
flow, width




SUBSEG.

TYPE OF DATA

NUMBER | SITE NO. SITENAME DIRECTIONS COLLECTED
100702 282 Black Lake Bayou west of Castor, LA AtHighway 4, 2.5 miles west of Castor, LA, 18.5 esilnortheast{In situ, sample,
of Coushatta, LA flow, width
100702 1187 | Black Lake Bayou at Hwy 155, E of |At bridge on State Hwy 155, 3.5 miles east of Mar@.2 miles west |In situ, sample,
Martin of Skidder, 5 miles SW of Ashland flow, width
100703 | 100703-ABlack Lake northeast of Campti, LA On LA Hwy 9 bgilabout 6 miles northeast of Campti, LA In siample
100703 | 100703-B Clear Lake outlet northeast of&Blee, At LA Hwy 1226, just downstream of Chivery Dam aittlet of Clear |In situ, sample,
LA Lake, about 5 miles northeast of Clarence flow, width
100803 | 100803-ASaline Bayou northeast of Clarence, LA  Access patieind of LA Hwy 1227 at Allen Dam, about 5.5 mile |In situ, sample,
NE of Clarence flow, width
100803 1214 | Saline Bayou southeast of Clarence, |44 US Hwy 71, 7 miles east of Natchitoches, 5.1lesisoutheast of |In situ, sample,
Clarence, 3.4 miles south of Trichell flow, width, contin.
101301 556 Cress Creek west of Oak Grove, LA Aldeion LA Hwy 8, 2.8 miles W of Oak Grove, 4 miesf In situ, sample
Fairfield, 3.7 miles N of Bagdad
101301 | 101301-ARigolette Bayou WNW of Bagdad, LA | At LA Hwy 492, @it 1 mile WNW of Bagdad, about 7 miles In situ, sample,
southeast of Colfax flow, width
101301 1220 | Rigolette Bayou northwest of PinevilleBridge on Rigolette Rd., 4.8 miles NW of Pineville6 miles NE of |In situ, sample,
LA Barrett, 3.9 miles SW of Tio flow, width, contin.
101302 | 101302-Alatt Creek near upstream end of latt Lake At LA HI2 about 10 miles east of Montgomery, LA In sgample
101302 570 Beaver Creek south of Faircloth, LA 0r8fes west of Faircloth, 2 miles northwest of Field, 4.5 miles |In situ, sample
southwest of Wilhana
101302 1221 | latt Lake southwest of Fairfield, LA bRuboat launch near spillway, 4.4 miles southwestfield, In situ, sample
7.1 miles northwest of Oak Grove, 3.7 miles northea
101503 371 Saline Bayou east of Alexandria, LA rilés east of Buckeye, LA, 1.5 mile northeast dfrgalLake, 0.5 |In situ
mile south of entrance to Bushyhead Bayou
101503 | 101503-ASaline Bayou southeast of Saline Lake At local rabout 1-2 miles southeast of east end of Salitke La | In situ, sample
101604 1231 | Lake Concordia at Ferriday, LA Sportsmilarina, 1.7 miles NW of Ridgecrest, 6.8 milesfS In situ, sample
Clayton, 16 miles E of Jonesville
101604 | 101604-ABayou Cocodrie at Ferriday, LA At US Hwy 65 bridgdout 0.5 miles SW of Lake Concordia In situ, Wjdtcs
Sabine River basin
110401 | 110401-AToro Creek southeast of Florien, LA At PlainviewdRlp about 3-4 miles southeast of Florien, LA Io,ssiample,
flow, width
110401 1160 | Bayou Toro northeast of Toro, LA At Hivy 473, about 2 miles northeast of Toro, LA Iusgample,
flow, width

Note: “contin.” = continuous in situ monitoring

R:\projects\2110-616\tech\Field_ QAPP\Table 3pl Red Sabine Sites_actual.doc




Table C.2. In situ data for FTN field survey in Red River and Sabine River basins.

Subsegment Water DO Conductivity pH
Number Site No.  |Site Name Date Time Temp. (C) (mg/L) (umhos/cm) (su)
100404 1181 Cypress Bayou Reservoir southeast of Benton 09/01/05 10:44 30.8 7.3 54 7.3

100404-A |Cypress Bayou Reservoir @ Hwy 162 09/01/05 11:20 30.4 6.1 51 7.0

100405 1182 Black Bayou Reservoir @ Linton Rd 09/01/05 10:20 29.8 55 75 7.2
100405-A |Black Bayou @ Hwy 162 09/01/05 11:45 24.9 1.0 440 6.9

272 Flat River @ Hwy 527 09/02/05 08:15 255 2.9 811 7.1

363 Flat River Airline Dr. bridge 09/01/05 09:30 29.3 5.2 90 7.1

100406 389 Flat River Dr. Canal Swan L. Rd. 09/01/05 07:54 26.9 14 336 7.6
390 Flat River @ Deer Pt. Road 09/01/05 08:40 27.1 0.4 179 7.2

100406-A |Flat River @ Swan Lake Bridge 08/31/05 19:00 30.6 5.3 888 7.3

61 Bayou Dorcheat @ Hwy 80 09/01/05 18:45 32.6 7.1 127 6.7

100501 274 Bayou Dorcheat @ Hwy 164 09/02/05 09:40 29.1 6.2 193 7.6
100501-A |Bayou Dorcheat 09/01/05 14:35 27.1 3.2 418 7.1

100501-B |Bayou Dorcheat @ Hwy 160 09/01/05 15:55 31.8 5.9 76 7.2

278 Bayou Pierre nr Shreveport 08/31/05 12:20 31.0 6.8 498 7.0

100601 1183 Bayou Pierre @ Ellerbee Rd 08/31/05 10:10 25.0 3.7 476 7.2
100601-A |Wallace Bayou 08/31/05 11:10 29.5 5.9 214 7.6

100601-B |Bayou Pierre 08/31/05 08:45 26.6 4.9 338 7.4

100602 1207 Boggy Bayou Hwy 171 08/31/05 14:40 315 5.2 156 7.1
100602-A |Boggy Bayou @ Hwy 169 08/31/05 13:45 27.2 4.4 208 7.1

282 Black Lake Bayou Hwy 4 09/07/05 09:20 24.7 5.3 35 6.1

100702 1187 Black Lake Bayou Hwy 155 09/07/05 10:25 24.9 5.3 40 6.3
100702-A |Black Lake Bayou Hwy 793 09/07/05 07:20 23.4 2.9 167 6.3

100702-B |Leatherman Creek 09/07/05 08:05 23.3 3.4 54 6.3

100703 100703-A |Black Lake @ Hwy 9 09/07/05 11:20 27.6 5.3 71 6.4
100703-B |Clear Lake outlet 09/07/05 12:40 29.8 6.9 96 6.9

100803 1214 Saline Bayou @ Hwy 71 09/07/05 14:40 30.2 54 105 6.8
100803-A |Saline Bayou @ Allen Dam 09/07/05 13:40 30.6 8.3 82 7.8

556 Cress Creek @ Hwy 8 09/08/05 11:30 21.7 7.5 22 6.5

101301 1220 Rigolette Bayou @ Rig. Road 09/08/05 09:35 274 4.3 108 6.8
101301-A |Rigolette Bayou @ hwy 492 09/08/05 10:20 24.2 5.0 54 6.6

570 Beaver Creek 09/08/05 12:30 20.3 8.3 29 6.5

101302 1221 latt Lake 09/08/05 11:05 26.5 3.2 6 6.3
101302-A |latt Creek @ Hwy 122 09/08/05 12:05 24.2 1.2 129 6.4

101503 101503-A [Saline Bayou on Farm Rd. 09/09/05 07:05 24.0 3.3 179 6.9
101504 371 Saline Bayou @ WMA boatramp 09/08/05 15:30 30.6 8.3 47 8.0
101604 1231 Lake Concordia @ Sportmans Lodge 09/09/05 08:45 28.9 7.5 251 8.3
101604-A |Bayou Cocodrie @ Hwy 65 09/09/05 08:30 27.2 2.2 282 6.9

110401 1160 Bayou Toro @ Hwy 473 09/08/05 07:30 24.4 4.8 99 6.4
110401-A |Toro Creek @ Plainview Rd. 09/08/05 06:40 21.8 1.3 81 6.3

FILE: R:\PROJECTS\2110-616\TECH\FIELD_STUDIES\IN-SITU DATA RED-SABINE.XLS
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Table C.3 Analytical laboratory results from samples collected in FTN field survey for Red River and Sabine River basins.

Total NO3 +
Subsegment Sampling TKN Phos. TOC Chlorophyll [ Ammonia NO2 N
Number Site Number |Site Name Date TSS (mg/L| (mg/L) (mg/L) (mg/L) a(mg/L) |as N (mg/L)] (mg/L)
100404 1181 Cypress Bayou Reservoir nr Benton 09/01/05 7.7 1.8 0.045 9.1 0.035 0.24 <0.05
100405 1182 Black Bayou Reservoir nr Linden Rd 09/01/05 8 1.9 0.061 10 0.051 0.14 <0.05
100405-A Black Bayou nr Benton 09/01/05 8.4 2.4 0.082 12 <0.02 0.56 <0.05
100406 363-1 Flat R?ver Dr. Canal nr Boss?er C?ty 09/01/05 26 2.5 0.093 10 0.027 0.39 <0.05
363-2 Flat River Dr. Canal nr Bossier City 09/01/05 26 2.2 0.074 11 0.03 0.36 <0.05

100501 100501-A Bayou Dorcheat nr AR line 09/01/05 11 1.6 0.15 5.7 <0.02 0.2 0.26
100501-B Bayou Dorcheat NE Cotton Valley 09/01/05 4.4 1.7 0.048 8.3 0.021 0.18 <0.05
278 Bayou Pierre nr Shreveport 08/31/05 9.8 1.4 0.25 7.6 <0.02 0.13 <0.05

100601 1183 Bayou Pierre at EIIerbeg Rd. 08/31/05 16 2.3 0.22 2.6 <0.02 0.22 0.39
100601-A-1 [Wallace Bayou u/s B. Pierre 08/31/05 19 1.6 0.085 6.8 <0.02 <0.1 <0.05

100601-A-2 [Wallace Bayou u/s B. Pierre 08/31/05 18 1.8 0.085 6.7 <0.02 <0.1 0.06
100602 1207 Boggy Bayou SW of Shreveport 08/31/05 19 1.5 0.14 6.1 <0.02 <0.1 <0.05
100602-A Boggy Bayou SE of Hicks Crossing 08/31/05 78 1.8 0.15 8.1 <0.02 <0.1 <0.05
100702-B Leatherman Creek 09/07/05 18 24 0.11 7.5 0.076 0.32 <0.05
100702 282 Black Lake Bayou w of Castor 09/07/05 4.8 1.6 0.048 5.9 <0.02 0.22 0.064
1187 Black Lake Bayou @ Hwy 155 09/07/05 5.2 1.7 0.064 6 <0.02 0.17 0.096
100703-A-1 [Black Lake NE Campti 09/07/05 73 1.7 0.048 7.7 <0.02 0.17 <0.05
100703 100703-A-2 _ [Black Lake NE Campti 09/07/05 4.4 1.9 0.05 7.8 <0.02 0.17 <0.05
100703-B Clear Lake outlet 09/07/05 16 1.9 0.12 9.2 0.1 0.25 <0.05
100803 1214 Saline Bayou SE of Clarence 09/07/05 22 1.9 0.08 8.6 0.034 0.23 <0.05
100803-A Saline Bayou NE of Clarence 09/07/05 16 3 0.098 8.7 0.05 0.21 <0.05
556 Cress Creek 09/08/05 <4 <1 <0.02 3.1 <0.02 0.16 <0.05
101301 1220 Rigolette Bayou NE of Pineville 09/08/05 13 1.1 0.082 4.9 <0.02 0.12 <0.05

570 Beaver Creek 09/08/05 6.2 <1 <0.02 15 <0.02 <0.1 0.1
101301-A Rigolette Bayou WNW of Bagdad 09/08/05 41 1.3 0.08 3.2 <0.02 0.19 <0.05
1221 latt Lake 09/08/05 <4 <1 <0.02 9 <0.02 0.19 <0.05
101302 101302-A-1 |latt Creek 09/08/05 5.4 14 0.048 11 <0.02 0.22 0.059
101302-A-2 _[latt Creek 09/08/05 5.2 <1 0.048 11 <0.02 0.14 <0.05
101503 101503-A  [Saline Bayou SE of Saline L. 09/09/05 280 2.2 0.15 6.8 0.026 0.58 0.068
101604 1231 Lake Concordia 09/09/05 12 1.9 0.15 7.9 0.049 0.23 <0.05
110401 1160 Bayou Toro NE of Toro 09/08/05 16 1.7 0.1 6.4 <0.02 0.14 <0.05
110401-A  |Toro Creek 09/08/05 6.8 14 0.11 7.3 <0.02 0.16 <0.05

FILE: R:\PROJECTS\2110-616\TECH\FIELD_STUDIES\LAB DATA SUMMARY RED-SABINE.XLS
Page 1 of 1
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Table C.4. Summary of CBOD time series data from FTN field survey of Red River and Sabine River basins..

Subsegment k rate CBODu
Sample No. CBOD 1, 2-da CBOD 2, 5-da CBOD 3, 9-da CBOD 4, 14-Da CBOD 5, 20-da:
Number P y y y y Y1 (wday) (mg/l)
100404 1181 <2 3.3 5 5.3 5.2 0.22 5.49
1182 2.9 4.8 6.7 8.1 12 0.06 15.61
100405 100405-A <2 <2 3.3 5.1 6.9 0.05 12.47
363-1 <2 <2 4.3 5.7 6.6 0.12 7.50
100406 363-2 <2 <2 4.2 5.8 6.8 0.12 7.69
100501-A 2.4 3.2 3.9 4.2 4.8 0.30 4.43
100501 100501-B 5.2 6.5 7.6 7.9 12 0.21 10.13
278 <2 <2 2.3 4.6 6.8 0.04 13.85
1183 <2 <2 <2 5.1 3.9 0.60 4.50
100601 100601-A-1 <2 <2 <2 2.8 4.4 0.16 5.38
100601-A-2 <2 2.1 2.3 4.1 5.4 0.04 9.83
1207 <2 <2 2.1 3.4 6 0.04 13.05
100602 100602-A 2.7 3.9 5 7.8 9.4 0.07 11.99
282 <2 <2 <2 <2 2.2 -- --
100702 1187 <2 <2 <2 <2 <2 -- --
100702-B <2 2.1 3.7 4.6 6.2 0.05 9.62
100703-A-1 <2 <2 <2 2.5 4 0.05 8.69
100703 100703-A-2 <2 <2 <2 2.3 3.1 0.05 5.60
100703-B 2.4 5.9 8.9 9.6 14 0.08 16.99
1214 <2 2.7 7.1 7.3 8.9 0.31 8.42
100803 100803-A <2 <2 3.9 4.8 6.6 0.05 10.75
556 <2 <2 <2 <2 <2 -- --
101301 1220 <2 <2 <2 3.1 3.9 0.15 4.43
101301-A <2 <2 <2 <2 <2 -- --
570 <2 <2 <2 <2 <2 - -
1221 <2 <2 <2 <2 2.2 -- --
101302 101302-A-1 <2 <2 2.7 3.6 4.3 0.10 5.04
101302-A-2 <2 <2 <2 2.5 3.4 0.05 5.75
101503 101503-A <2 <2 3.6 6.2 6.9 0.22 7.29
101604 1231 <2 3.6 7.3 9.9 12 0.06 18.50
1160 <2 <2 <2 <2 2 - -
110401 110401-A <2 <2 <2 <2 2.3 - -

FILE: R:\\PROJECTS\2110-616\TECH\FIELD_STUDIES\RED AND SABINE SUMMARY GSBOD TABLE.XLS

Page 1 of 1
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APPENDIX D

LA-QUAL Vector Diagram
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Figure D. 1. LA-QUAT, vector diagram for Boggy Bayou




APPENDIX E

Plots of Predicted and Observed Water Quality



Organic Hitrogen (mg/L)

LA-QUATL Version 8.11

Fun at 13:14 on 09/28/2007

File D:‘comp models\LA-QUAL 8pllh\Boggy LA-QUAL Calib.txt

Calibration to FTN field survey on 8-31-05 min= 1.4% R x= 1.75
Boggy Bayou Calibration
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Ammonia Hitrogen (mg/L)

LA-QUATL Version 8.11

Fun at 13:14 on 09/28/2007

File D:‘comp models\LA-QUAL 8pllh\Boggy LA-QUAL Calib.txt

Piver Kilometers

Calibration to FTN field survey on 8-31-05 min= 0.05 R x= 0.13
Boggy Bayou Calibration
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Biochemical Oxygen Demand (mg/L)

LA-QUAL Version 8.11 PRun at 13:14 on 09/28/2007 File D:\comp modelshLA-QUAL 8pllh\Boggy LA-QUAL Calib.txt
Calibration to FTN field survey on 8-31-05 min= 10.73 R x= 12.55
Boggy Bayou Calibration
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Dissolved Oxygen (mg/L)

LA-QUAL Version 8.11 PRun at 13:14 on 09/28/2007 File D:\comp modelshLA-QUAL 8pllh\Boggy LA-QUAL Calib.txt

Calibration to FTN field survey on 8-31-05 min= 4,37 R x= 5.31
Boggy Bayou Calibration
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Printout of Model Output for Calibration



LA-QUAL Verson8.11
Louisiana Department of Environmental Quality

Inputfieis DA\comp_modelsL A-QUAL _8p11\Boggy LA-
Output produced at 1052 on 09/25/2007

$ESDATATYPE 1 (TITLES AND CONTROL CARDS) $$$
CARDTYPE CONTROLTITLES

TIMLEOL  LA-QUAL Model for Boggy Bayou (1006
TITLEO?  Calibrationto FTN field survey on
CNTROLO3 YES METR

ENDATAOL

$$$DATA TYPE 2 (MODEL OPTIONS) $$%
CARDTYPE MODEL OPTION

MODOPTO1 NO TEMPERATURE

MODOPT02 NO SALINITY

MODOPT03 NO CONSERVATIVE MATERIAL #1
MODOPTO4 NO CONSERVATIVE MATERIAL #2
MODOPT05 YES DISSOLVED OXYGEN

MODOPT06 YES BOD1 BIOCHEMICAL OXYGEN DEMAND #1
MODOPT07 NO BOD2 BIOCHEMICAL OXYGEN DEMAND #2

MODOPT08 YES NITROGEN SERIES
MODOPT9 NO PHOSPHORUS

MODOPT10 NO CHLOROPHYLLA

MODOPT11 NO MACROPHYTES

MODOPT12 NO COLFORMS

MODOPT13 NO NONCONSERVATIVE MATERIAL
ENDATAO2

$$$ DATA TYPE 3 (PROGRAM CONSTANTS) $55
CARDTYPE  DESCRIPTION OF CONSTANT
PROGRAM  HYDRAULIC CALCULATION METHOD

PROGRAM  MAXIMUM ITERATION LIMIT
ENDATAO3

QUAL Calbixt

02)
83105

UNITS=

UNITS=

VALUE

2,00000 widths and depths)
20000000

$$5DATATYPE 4 (TEMPERATURE CORRECTION CONSTANTS FOR RATE COEFHCIENTS) $$$

CARDTYPE RATECODE THETAVALUE
ENDATA04
$$$ CONSTANTS TYPE 5 (TEMPERATURE DATA) $5$

CARDTYPE DESCRIPTION OF CONSTANT

VALUE
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ENDATAS
$$$ DATA TYPE 6 (ALGAE CONSTANTS) $$5

CARDTYPE  DESCRIPTION OF CONSTANT

ENDATA0G

$$$ DATA TYPE 7 (MACROPHYTE CONSTANTS) $5%
CARDTYPE  DESCRIPTION OF CONSTANT

ENDATAO?

$$$ DATA TYPE 8 (REACH IDENTIFICATION DATA) $5%
CARDTYPE REACH ID NAVE

REACHID 1 B1 BoggyBayouusof Gimer

REACHID 2 B2 Boggy Bayouds of Gimer

ENDATAC8

$$$ DATA TYPE 9 (ADVECTIVE HYDRAULIC COEFFICIENTS)

CARDTYPE REACHID WIDTH WDTH
weooge

HYDR1 1Bl 4100 0000

HYDR1 2 B2 9100 0000

ENDATAD

$$SDATATYPE 10 (DISPERSMVE HYDRAULIC COEFRFICIENTS

CARDTYPE REACH ID TIDAL DISPERSION D
RANGE "A’

ENDATA10

$SSDATATYPE 11 (INITAL CONDITIONS) $$$
CARDTYPE REACHID TEMP SALIN
INMAL 1Bl 2720 000

INMAL 2 B2 3150 000
ENDATA11

VALUE

VALUE

BEGIN END ELEM REACH ELE
REACH REACH LENGTH LENGTH PER
km km km km
2090 TO 060 01000 2030 203
060 TO 000 01000 060 6

55

WDTH DEPTH DEPTH DEPTH SLOP
cDE

0000 0280 0000 0000 0.00
0000 0160 0000 0000 0.00
)55

ISPERSION DISPERSION DISPERSION
‘B "C' "D

DO NH3 NO3+2 PHOS CHLA M

439 005 003 000 000
517 005 003 000 000

$SEDATATYPE 12 (REAERATION, SEDIMENT OXYGEN DEMAN D, BOD COEFFICIENTS) $$%

CARD RCH RCH K2 K2

B
K2 K2 BKGRND BOD BOD CO

Cdlibration 2 of 21

MS BEGIN END
RCH ELEM ELEM
NUM NUM

1208
204 209

E MANNINGS
I\

00 0000
00 0000

ACRO

000
000

OD ANAER BOD2 ANAE
NV BOD2 BOD2 BOD2 CONV BOD



TYPE NUM ID OPT A 'B' 'C' SOD DECAY SEIT TOS
g perday  mvd

COEFF1 1 BL15LOUISIANA 0000 O. 000 0000 1500 0055 0000 00

COEFF1 2 B2 15LOUISIANA 0000 O. 000 0000 1900 0055 0000 00

ENDATAL2

$$SDATATYPE 13 (NITROGEN AND PHOSPHORUS COEFFICIE NTS) $$%

CARDTYPE REACHID ORGN ORGN OR GNCONV NH3 NH3 PHOS DENIT

DECA SETTTO NH3SRCE DECA SRCE SRCE RATE
COEF~2 1Bl 0020 0000 1000 0180 0000 0000 0000
COEF~2 2 B2 0020 0000 1000 0080 0000 0000 0000
ENDATA13

$ESDATATYPE 14 (ALGAE AND MACROPHYTE COEFFICIENTS ) $$6$

CARDTYPE REACHID SECCHI ALGAE ALGAE ALGCONV ALGAE ALGAE MACRO
DEPTH CHLA SETT TOSOD GROW RESP GROW

ENDATA14
$$S DATATYPE 15 (COLIFORM AND NONCONSERVATIVE COEFHCIENTS) $$%

CARDTYPE REACHID COLFORM NCM NCM NCMCONV
DIE-OFF DECAY SETT TOSOD

ENDATA15

$SEDATATYPE 16 (NCREMENTAL DATAFOR FLOW, TEMPER  ATURE, SALINITY, AND CONSERVATIVES) $5$
CARDTYPE REACHID OUTH.OW INFLOW TEMP SALIN CMH CMHI INDIST
ENDATA16

$SSDATATYPE 17 (NCREMENTAL DATAFORDO,BOD,AND  NITROGEN) $56

CARDTYPE REACHID DO BOD ORGN NH3N NO3N BOD#2

ENDATAL7

$$EDATATYPE 18 (INCREMENTAL DATA FOR PHOSPHORUS, CHLOROPHYLL, COLIFORM, AND NONCONSERVATIVES) $5%

CARDTYPE REACHID PHOS CHLA COLl  NCM
ENDATA18
$$$ DATA TYPE 19 (NONPOINT SOURCE DATA) $6%

CARDTYPE REACHID BOD#1 ORGN COLl NCM DO BOD#2

Cdlibration 3 of 21

OD DECAY DECAY SETT TOSOD DECA
perday perday md  perda

00 0000 0000 0000 0000 000
00 0000 0000 0000 0000 000

MACRO
RESP SHADING

OUTDIST

oo < <



NONPOINT
NONPOINT
ENDATA19

1Bl 2000 080
2B2 000 000

000 000 000 000
000 000 000 000

$$EDATATYPE 20 (HEADWATER FOR FLOW, TEMPERATURE, SALINITY AND CONSERVATIVES) $5%

CARDTYPE ELEMENT NAME

HDWTR-1
ENDATA20

1 BoggyBayou 0

UNIT

FLOW FLOW TEMP SALN CM{ CM
m¥ cfs degC  ppt

000028 0010 000 000 0000 O.

$SSDATATYPE 21 (HEADWATER DATAFORDO,BOD,ANDN  ITROGEN) $6$

CARDTYPE ELEMENT NAME

HDWTR-2
ENDATA21

$$S DATATYPE 22 (HEADWATER DATA FOR PHOSPHORUS, CHLOROPHYLL, COLIFORM, AND NONCONSERVATIVES) $$%

1 BoggyBayou

CARDTYPE ELEMENT NAME

ENDATA22

$$$ DATA TYPE 23 (JUNCTION DATA) $$5

CARDTYPE JUNCTION UPSTRM RIVER NAME

ELEMENT ELEMENT KILOM

ENDATAZ3

DO BOD#L ORGN NH3N NO3N B
mgl. mgl. mgl. mglL mgl

440 1200 175 005 000

PHOS CHLA COL NCM
mgL mglL mglL mgL

$ESDATATYPE 24 (WASTELOAD DATA FOR FLOW, TEMPERAT URE, SALINITY, AND CONSERVATIVES) $5$

CARDTYPE ELEMENT RKILO NAME

WSTLD1
WSTLD-1
WSTLD1
WSTLD-1
WSTLD1
ENDATA24

$$$ DATATYPE 25 (WASTELOAD DATA FOR DO, BOD, ANDN

49 1610 NPS Unnamed Trib1

126
126
158
203

840 NPS Unnamed Trib 2
840 Lalaure LnOxPond
520 Grawood Church
0.70 NPS Gimer Bayou

CARDTYPE ELEMENT NAME

FLOW FOW FLOW TEMP SALIN
m¥s ds MGD degC ppt

002750 097105 0628 000 000
001060 037429 0242 000 000
000000 000000 0000 000 000
000026 000918 0006 000 000
005500 194209 1255 000 000

[cNoNeoNoNe]

TROGEN) $5%
%BOD
DO BOD RMVL ORGN NH3N NI

mgl. mglL mgl. mgl

Cdlibration 4 of 21

000 000

OD#2

0.00

CM

:

:EEEE
:

P

0

TRIF NO3N BODH2
mgl. mglL



WSTLD2 49 NPSUnnamedTribl
WSTLD2 126 NPSUnnamed Trib2
WSTLD-2 126 Lalaure LnOxPond
WSTLD2 158 Grawood Church
WSTLD2 203 NPSGimerBayou
ENDATA25

$$S DATATYPE 26 (WASTELOAD DATA FOR PHOSPHORUS, CHLOROPHYLL, COLIFORM, AND NONCONSERVATIVES) $$%

CARDTYPE ELEMENT NAME

ENDATA26

$SEDATATYPE 27 (LOWER BOUNDARY CONDITIONS) $$5%

CARDTYPE CONSTITUENT CONCENT
ENDATA27

$$$ DATA TYPE 28 (DAM DATA) $5%

CARDTYPE ELEMENT NAME EQN
ENDATA28

$ESDATATYPE 29 (SENSITMITY ANALYSIS DATA) $$6
CARDTYPE PARAMETER COL1 COL2 C
ENDATA29

$ESDATATYPE 30 (PLOT CONTROL CARDS) $$%
NUMBEROFPLOTS=1

NUMBER OF REACHESINPLOT 1= 2

PLOTRCH 12

ENDATA0

$ESDATATYPE 31 (OVERLAY PLOT DATA) $5$

OVERLAY 1Boggy OVL ‘Boggy Ba
ENDATA3L

..... NO ERRORS DETECTED ININPUT DATA
..... HYDRAULIC CALCULATIONS COMPLETED

440 1200 000 175 005
440 1200 000 175 005
000 000 000 000 000
500 85 000 300 600
520 1350 000 145 005

PHOS CHLA COL NCM
mgL mglL mgl mol

RATION

OL3 COL4 COL5 COL6 COL7 CO

you Calibration
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..... TRIDIAGONAL MATRIX TERMS INITIALIZED

..... OXYGEN DEPENDENT RATES CONVERGENTIN 3 ITERATIONS

..... CONSTITUENT CALCULATIONS COMPLETED

..... GRAPHICS DATAFORPLOT 1WRITTEN TOUNIT ik
FINAL REPORT Boggy Bayou LA-QUAL Mode! for Boggy Bayou (100602 )
REACHNO. 1 Boggy Bayou u/s of Gimer Calibrationto FTN field sunvey on 8- 3105

wkeeesk REACH INPUTS

ELEMTYPE FLOW TEMP SAIN CM
NO. degC  ppt

1 HDWTR 000028 000 000 000
49 WSTLD 002750 000 000 000
126 WSTLD 001060 000 000 000
158 WSTLD 000026 000 000 0.00
203 WSTLD 005500 000 000 000

CMHI - DO BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN
mgl. mgl. mgl. mgl. mglL. mgL

000 440 1200 000 1200 000 175
0.00 4401200 000 1200 000 175
000 440 1200 000 1200 000 175
0.00 500 856 000 856 000 300

000 520 1350 0.00 1350 000 145

NH3 NO3+2 PHOS CHLA COLI NCM
mglL. mgl. mgL. pgl. #100mL

005 000 000 000 000 000
005 000 000 000 000 000
005 000 000 000 000 000
6.00 000 000 000 000 000
005 000 000 000 000 000

*HYDRAULIC PARAMETER VALUES ek

ELEM BEGIN ENDING H.OW PCT ADVCTV TRAVEL DEPTH WIDTH VOLUME SURFACE X-SECT TIDAL TIDAL DISPRSN MEAN

NO. DIST DIST EFF VELO TIME AREA AREA PRISM VELO VELO
km kn m¥  ms dys m m m m n? m ms s ms
1 2090 2080 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
2 2080 2070 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
3 2070 2060 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
4 2060 2050 000028 00 0.00024 475 028 410 11480 41000 115 0.00 0000 0000 0000
5 2050 2040 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
6 2040 2030 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
7 2030 2020 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
8 2020 2010 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
9 2010 2000 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
10 2000 1990 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
11 1990 1980 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
12 1980 1970 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
13 19.70 1960 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
14 1960 1950 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
15 1950 1940 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
16 1940 1930 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
17 1930 1920 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
18 1920 1910 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
19 1910 1900 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
20 1900 1890 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
21 1890 1880 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
22 1880 1870 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
23 1870 1860 000028 00 000024 475 028 410 11480 41000 115 0.00 0000 0000 0000
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24 1860 1850
25 1850 1840
26 1840 1830
27 1830 1820
28 1820 1810
29 1810 1800
30 1800 17.90
31 1790 1780
32 1780 17.70
33 17.70 1760
34 1760 1750
35 1750 1740
36 1740 1730
37 1730 1720
38 1720 1710
39 1710 1700
40 1700 1690
41 1690 1680
42 1680 16.70
43 1670 1660
44 1660 1650
45 1650 1640
46 1640 1630
47 1630 1620
48 1620 1610
49 1610 1600

61 1490 1480
62 1480 14.70
63 14.70 1460
64 1460 1450
65 1450 1440
66 1440 1430
67 1430 1420
68 1420 1410
69 1410 1400
70 1400 1390
71 1390 1380
72 1380 1370
73 1370 1360
74 1360 1350

000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
000028 00 000024
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420
002778 990 002420
002778 90 002420

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480

41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

0000 0.000
0000 0000
0000 0.000
0000 0000
0000 0.000
0000 0000
0000 0000
0000 0000
0000 0.000
0000 0000
0000 0.000
0000 0000
0000 0.000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0000
0000 0.000
0000 0000
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024



75 1350 1340
76 1340 1330

9 1110 1100
100 11.00 1090
101 1090 1080
102 1080 10.70
103 10.70 1060
104 1060 1050
105 1050 1040
106 1040 1030
107 1030 1020
108 1020 1010
109 1010 1000
110 1000 990
990 980
980 9.70
960

FRERE

116 940 930
117 930 920

RRERRBEER
CEE

002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420
002778 990 002420

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480

41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024
0000 0024



EEOE R Ee 5856 anroBRERRRERREBRER

003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003838 993 003343
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480

41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

0.000 0033
0000 0033
0.000 0033
0.000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0000 0033
0.000 0033
0000 0034
0.000 0034
0000 0034
0.000 0034
0000 0034
0.000 0034
0000 0034
0.000 0034
0000 0034
0.000 0034
0000 0034
0.000 0034
0000 0034
0.000 0034
0000 0034
0.000 0034
0000 0034
0.000 0034
0000 0034



177 330 320
178 320 310
179 310 300

=3
N W
88
NN
88

BREBBRERRRBRREERRRRRER
2

TOT
AVG
CUM

003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
003864 993 003366
009364 99.7 008157

00010

ELEM ENDING SAT REAER BOD#1 BOD#1 ABOD#1 BO
NO. DIST DO. RATE DECAY SETT DECAY DE

BIO

mglL 1da Vda Uda Lida 1

1 20800 794
2 20700 793
3 20600 793
4 20500 793
5 20400 792
6 20300 792
7 20200 792
8 20100 792
9 20000 791
10 19900 791
11 19800 7.91
12 19700 7.90

286 008 000 000
287 008 000 0!
287 008 000 O
287 008 000 0!
287 008 000 O
287 008 000 0!
287 008 000 O
287 008 000 0!
287 008 000 O
287 008 000 000
287 008 000 000
288 008 000 000

0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0
0
0

003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
003 028 410 11480 41000 115
001 028 410 11480 41000 115

23413 2330443 8323000
028 410 115
23413

LOGICAL AND PHYSICAL COERFICIENTS #eekasek

D#2 BOD#2 ABOD#2 BKGD FULL CORR ORGN ORGN
CAY SETT DECAY SOD SOD SOD DECAY SETT DE

da lda 1da * * * 1da lida 1

.00 000 000236 236 236 002 000 O
00 000 000237 237237 002000 O
.00 000 000237 237 237 002 000 O
00 000 000237 237237 002000 O
.00 000 000238238238 002000 O
.00 000 000238238238 002000 O
.00 000 000238238238 002000 O
00 000 000239239239 002000 O
.00 000 000239239239 002000 O
00 000 000239239239 002000 O
.00 000 000 240 240 240 002 000 O
.00 000 000 240240240 002 000 O
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0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0034
0.00 0000 0000 0082

NH3 NH3 DENIT PO4 ALG MAC COL NCM
CAY SRCE RATE SRCE PROD PROD DECAY DECAY

fda * 1fda * * * 1ida 1da

.29 000 000 0.00 000 000 0.00 000
29 000 000 0.00 000 000 000 000
.29 000 000 0.00 000 000 0.00 000
29 000 000 0.00 000 000 000 000
.29 000 000 0.00 000 000 0.00 000
29 000 000 0.00 000 000 000 000
.29 000 000 0.00 000 000 0.00 000
29 000 000 0.00 000 000 000 000
.29 000 000 0.00 000 000 0.00 000
.29 000 000 0.00 000 000 000 000
.29 000 000 0.00 000 000 0.00 000
29 000 000 0.00 000 000 000 000



13 19600 7.90
14 19500 7.90
15 19400 7.89
16 19.300 7.89
17 19200 7.89
18 19100 7.89
19 19000 7.88
20 18900 7.88
21 18800 7.88
22 18700 787
23 18600 7.87
24 18500 7.87
25 18400 7.87
26 18300 7.86
27 18200 7.86
28 18100 7.86
29 18000 7.85
30 17900 785
31 17800 7.85
32 17700 784
33 17600 784
34 17500 784
35 17400 784
36 17.300 7.83
37 17200 783
38 17100 7.83
39 17000 782
40 16900 7.82
41 16800 7.82
42 16.700 7.82
43 16600 781
44 16500 7.81
45 16400 781
46 16.300 7.80
47 16200 780
48 16100 7.80
49 16000 7.79
50 15900 7.79
51 15800 7.79
52 15700 7.79
53 15600 7.78
54 15500 7.78
55 15400 7.78
56 15300 7.77
57 15200 7.77
58 15100 7.77
59 15000 7.77
60 14.900 7.76
61 14800 7.76
62 14.700 7.76
63 14600 7.75

288 008 000 Of
288 008 000 0.
288 008 000 Of
288 008 000 0.
288 008 000 Of
283 008 000 0.
288 008 000 Of
288 008 000 0.
289 008 000 Of
289 008 000 0!
289 008 000 Of
289 008 000 0.
289 008 000 Of
289 008 000 0.
289 008 000 Of
289 008 000 0!
289 008 000 Of
290 0.08 000 0!
290 008 000 Of
290 008 000 0.
290 008 000 Of
290 008 000 Of
290 008 000 0.
290 008 000 Of
290 008 000 0!
290 008 000 Of
291 008 000 0!
291 008 000 Of
291 008 000 0!
291 008 000 Of
291 008 000 0!
291 008 000 Of
291 008 000 0!
291 008 000 Of
291 008 000 0!
291 008 000 Of
421 008 000 O
421 008 000 O
421 008 000 O
421 008 000 0!
421 008 000 O
421 008 000 O
422 008 000 O
422 008 000 0!
422 008 000 O
422 008 000 0!
422 008 000 O
422 008 000 0!
423 008 000 O
423 008 000 0!
423 008 000 O

88888888888883888388388388888883888888838888888888888888
cNoloNoNoNoNolololeololoololoNoloNoloNoloNolooloNoloNolololoNoNoNoloN ool oo oo ololoNoloNoloNoNoNe)

8

.00 000 000 240 240 240 002 000 O
00 000 000 241 241 241 002 000 O
.00 000 000 241 241241 002000 O
00 000 000 241 241 241 002 000 O
.00 000 000 241 241241 002 000 O
00 000 000 242 242242 002 000 O
.00 000 000 242 242 242 002 000 O
00 000 000242242242 002 000 O
.00 000 000 243 243243 002000 O
00 000 000243 243243 002000 O
.00 000 000 243 243 243 002 000 O
00 000 000 244 244 244 002 000 O
.00 000 000 244 244 244 002 000 O
00 000 000 244 244 244 002 000 O
.00 000 000 245 245245 002 000 O
00 000 000 245 245245 002 000 O
.00 000 000 245 245245 002 000 O
.00 000 000 246 246 246 002 000 O
.00 000 000 246 246 246 002 000 O
.00 000 000 246 246 246 002 000 O
00 000 000 247 247 247 002 000 O
00 000 000 247 247 247 002 000 O
00 000 000 247 247 247 002 000 O
.00 000 000 248 248 248 002 000 O
00 000 000 248 248 248 002 000 O
.00 000 000 248 248 248 002 000 O
00 000 000 249249249 002 000 O
.00 000 000 249 249 249 002 000 O
.00 000 000 249 249249 002 000 O
.00 000 000 250 250 250 002 000 O
.00 000 000250250250 002000 O
.00 000 000 250 250 250 002 000 O
00 000 000251251251 002000 O
.00 000 000 251 251 251 002 000 O
00 000 000251251251 002000 O
.00 000 000252 252 252 002 000 O
00 000 000252252252 002000 O
.00 000 000 252 252 252 002 000 O
00 000 000253253253 002000 O
.00 000 000 253 253253 002 000 O
00 000 000253253253 002000 O
.00 000 000 254 254 254 002 000 O
00 000 000 254 254254 002000 O
.00 000 000 254 254 254 002 000 O
00 000 000 255255255 002000 O
.00 000 000 255255255 002 000 O
00 000 000 255255255 002000 O
.00 000 000 256 256 256 002 000 O
00 000 000 256 256 256 002 000 O
.00 000 000 256 256 256 002 000 O
00 000 000 257 257 257 002 000 O
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.29 000 000 000 0.00 000 000 000
.29 000 000 000 0.00 000 000 000
.29 000 000 000 0.00 000 000 000
29 000 000 000 0.00 000 000 000
.29 000 000 000 0.00 000 000 000
.29 000 000 000 0.00 000 000 000
.29 000 000 000 0.00 000 000 000
29 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.30 000 000 000 0.00 000 000 000
.31 000 000 000 0.00 000 000 000
.31 000 000 000 0.00 000 000 000
.31 000 000 000 0.00 000 000 000
.31 000 000 000 0.00 000 000 000
.31 000 000 000 0.00 000 000 000
.31 000 000 000 0.00 000 000 000
.31 000 000 000 0.00 000 000 000
.31 000 000 000 0.00 000 000 000
.31 000 000 000 0.00 000 000 000
.32 000 000 000 0.00 000 000 000
.32 000 000 000 0.00 000 000 000
.32 000 000 000 0.00 000 000 000
.32 000 000 000 0.00 000 000 000
.32 000 000 000 0.00 000 000 000
.32 000 000 000 0.00 000 000 000
.32 000 000 000 0.00 000 000 000
.32 000 000 000 0.00 000 000 000
.32 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000



64 14500 7.75
65 14400 7.75
66 14.300 7.75
67 14200 7.74
68 14.100 7.74
69 14000 7.74
70 13900 7.73
71 13800 7.73
72 13700 7.73
73 13600 7.73
74 13500 7.72
75 13400 7.72
76 13300 7.72
77 13200 7.71
78 13100 7.71
79 13000 7.71
80 12900 7.71
81 12800 7.70
82 12.700 7.70
83 12600 7.70
84 12500 769
85 12400 769
86 12300 769
87 12200 769
88 12100 768
89 12000 7.68
90 11900 7.68
91 11.800 7.67
92 11700 7.67
93 11600 7.67
94 11500 7.67
95 11400 7.66
9% 11.300 7.66
97 11.200 7.66
98 11100 7.65
99 11.000 7.65
100 10900 7.65
101 10800 765
102 10.700 7.64
103 10600 764
104 10500 7.64
105 10400 763
106 10.300 7.63
107 10200 763
108 10100 7.63
109 10000 762
110 9900 762
111 9800 7.62
112 9700 761
113 9600 761
114 9500 761

423 008 000 0.
423 008 000 O
423 008 000 0.
423 008 000 O
424 008 000 0.
424 008 000 O
424 008 000 0.
424 008 000 O
424 008 000 0.
424 008 000 O
425 008 000 0.
425 008 000 O
425 008 000 0.
425 008 000 O
425 008 000 0.
425 008 000 O
426 008 000 0.
426 008 000 O
426 008 000 0!
426 008 000 O
426 008 000 O
426 008 000 O
426 008 000 O
427 008 000 O
427 008 000 O
427 008 000 0!
427 008 000 O
427 008 000 O
427 008 000 O
428 008 000 0!
428 008 000 O
428 008 000 0.
428 008 000 O
428 008 000 0!
428 008 000 O
429 008 000 0!
429 008 000 0!
429 008 000 O
429 008 000 0!
429 008 000 O
429 008 000 0!
429 008 000 O
4.30 008 000 0!
430 008 000 O
4.30 009 000 0!
430 009 000 O
430 009 000 O
430 009 000 0!
431 009 000 O
431 009 000 0!
431 009 000 O

888838338383338838383883388838388383883838838388888

elejojalel N e Yoo Re oo e leReldd Al =lecjcjcjojc oo jojlojejojojejojeojlojofojecjojeoojoloje oo o)

88388888888

83888

8

00 000 000 257 257 257 002 000 O
00 000 000 257 257 257 002 000 O
.00 000 000 258 258 258 002 000 O
00 000 000 258 258 258 002 000 O
.00 000 000 258 258 258 002 000 O
00 000 000259259259 002 000 O
.00 000 000 259 259 259 002 000 O
.00 000 000 260 260260 002 000 O
.00 000 000 260 260 260 002 000 O
.00 000 000 260 260260 002 000 O
.00 000 000 261 261 261 002 000 O
00 000 000 261 261 261 002 000 O
.00 000 000 261 261 261 002 000 O
00 000 000 262 262 262 002 000 O
.00 000 000 262 262 262 002 000 O
00 000 000 262 262 262 002 000 O
.00 000 000 263 263 263 002 000 O
.00 000 000 263 263263 002000 O
.00 000 000 263 263 263 002 000 O
.00 000 000 264 264 264 002 000 O
.00 000 000 264 264 264 002 000 O
.00 000 000 264 264 264 002 000 O
00 000 000 265 265265 002 000 0
.00 000 000 265 265265 002 000 0
00 000 000 265 265265 002000 0
.00 000 000 266 266 266 002 000 O
00 000 000 266 266 266 002 000 O
00 000 000 267 267 267 002 000 O
00 000 000 267 267 267 002 000 O
.00 000 000 267 267 267 002 000 O
00 000 000 268 268 268 002 000 O
.00 000 000 268 268 268 002 000 O
00 000 000 268 268 268 002 000 O
.00 000 000 269 269 269 002 000 O
.00 000 000 269 269 269 002 000 O
.00 000 000 269 269 269 002 000 O
00 000 000270270270 002 000 O
.00 000 000270 270 270 002 000 O
00 000 000270270270 002 000 O
00000 000271271271 002000 O
00000 000271271271 002000 O
00000 000272272272 002000 O
00000 000272272272 002000 O
00 000 000272 272272 002000 O
00000 000273273273 002000 O
00 000 000273273273 002000 O
00000 000273273273 002000 O
00 000 000 274 2.74 274 002 000 O
00 000 000 274 274 2.74 002 000 O
.00 000 000 274 2.74 274 002 000 O
00000 000275275275 002000 O
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.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.33 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.34 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
35000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
35000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
.35 000 000 000 0.00 000 000 000
35000 000 000 0.00 000 000 000



115
116

S

127

5556 antoREERRRBRERBER

149

EREERBRER

9400 761
9300 7.60
9200 760
9100 7.60
9000 760
8900 759
8800 759
8700 759
8600 758
8500 758
8400 758
8300 758
8200 757
8100 757
8000 757
7900 756
7800 756
7.700 756
7600 756
7500 755
7400 755
7300 755
7200 755
7100 754
7000 754
6900 754
6800 753
6.700 753
6600 753
6500 753
6400 752
6.300 752
6200 752
6100 752
6000 751
5900 751
5800 751
5700 750
5600 750
5500 750
5400 750
5300 749
5200 749
5100 749
5000 749
4900 748
4800 748
4700 748
4600 747
4500 747
4400 747

431 009 000 0.
431 009 000 O
431 009 000 0.
432 009 000 O
432 009 000 0.
432 009 000 O
432 009 000 0.
432 009 000 O
432 009 000 0.
432 009 000 O
433 009 000 0.
489 009 000 O
490 009 000 0.
490 009 000 O
490 009 000 0.
490 009 000 O
490 009 000 0!
490 009 000 O
491 009 000 0!
491 009 000 O
491 009 000 0.
491 009 000 0.
491 009 000 O
492 009 000 0!
492 009 000 O
492 009 000 0!
492 009 000 O
492 009 000 0!
492 009 000 O
493 009 000 0!
493 009 000 O
493 009 000 0!
493 009 000 O
493 009 000 0!
494 009 000 O
494 009 000 0!
494 009 000 O
494 009 000 0!
494 009 000 O
494 009 000 0!
495 009 000 O
495 009 000 0!
495 009 000 O
497 009 000 0!
497 009 000 O
497 009 000 0!
497 009 000 O
497 009 000 0!
497 009 000 O
498 009 000 0!
498 009 000 O

8888888883888838838388388388888883888888838888888888888888
cNoloNoNoNoNolololeololoololoNolololoNoloNolooloNolololololoNoloN ool ool oo oo ololoNoloNoloNoNoNe)

8

00000 000275275275 002000 O
00 000 000 276 276 2.76 002 000 O
.00 000 000 276 2.76 2.76 002 000 O
00 000 000 276 276 2.76 002 000 O
00000 000 277 277 277 002 000 O
00000 000277 277 277 002 000 O
00000 000 277 277 277 002 000 O
00 000 000278 278 278 002 000 O
.00 000 000278 278 278 002 000 O
00000 000279279279 002000 O
00 000 000279 279 279 002 000 O
00000 000279279279 002000 O
.00 000 000 280 280 280 002 000 O
.00 000 000 280280280 002 000 O
.00 000 000 280 280 280 002 000 O
.00 000 000281281281 002000 O
.00 000 000281 281281 002000 O
.00 000 000282282282 002000 O
.00 000 000 282 282282 002000 O
.00 000 000282282282 002000 O
.00 000 000 283283283 002000 O
.00 000 000 283283283 002000 O
.00 000 000283283283 002000 O
.00 000 000 284 284 284 002 000 O
00 000 000284284284 002000 O
.00 000 000 285 285285 002 000 O
00 000 000 285285285 002000 O
.00 000 000 285285285 002 000 O
.00 000 000 286 286 286 002 000 O
.00 000 000 286 286 286 002 000 O
00 000 000 286 286 286 002 000 O
.00 000 000 287 287 287 002 000 O
00 000 000 287 287 287 002 000 O
.00 000 000 288 288 288 002 000 O
.00 000 000 288 288283 002 000 O
.00 000 000 288 288 288 002 000 O
.00 000 000289289289 002000 O
.00 000 000 289 289 289 002 000 O
00 000 000289289289 002000 O
.00 000 000 290 290 290 002 000 O
.00 000 000 290290290 002 000 O
.00 000 000291 291 291 002 000 O
00 000 000291291291 002000 O
.00 000 000291 291 291 002 000 O
00 000 000292292292 002000 O
.00 000 000292 292 292 002 000 O
00 000 000293293293 002000 O
.00 000 000293 293293 002 000 O
00 000 000293293293 002000 O
.00 000 000294 294 294 002 000 O
00 000 000294294294 002 000 O
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.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.36 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.37 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.38 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000



166 4300 747 498 009 000 O
167 4200 746 498 009 000 O
168 4100 746 498 009 000 O
169 4000 746 499 009 000 O
170 3900 746 499 009 000 O
171 3800 745 499 009 000 O
172 3700 745 499 009 000 O
173 3600 745 499 009 000 O
174 3500 744 499 009 000 O
175 3400 744 500 009 000 O
176 3300 744 500 009 000 O
177 3200 744 500 009 000 O
178 3100 743 500 009 0.00 O
179 3000 743 500 009 000 O
2900 743 501 0.09 000 0.
181 2800 743 501 009 000 O
2700 742 501 0.09 000 0.
2600 742 501 009 000 Of
2500 742 501 0.09 000 O
2400 741 501 009 000 Of
2300 741 502 0.09 000 O
2200 741 502 0.09 000 O
2100 741 502 009 000 Of
2000 740 502 0.09 000 0.
190 1900 740 502 009 000 O
191 1800 740 503 009 000 O
192 1700 740 503 009 000 O
193 1600 7.39 503 009 000 O
194 1500 7.39 503 009 000 O
195 1400 7.39 503 009 000 O
196 1.300 7.39 503 009 000 O
197 1200 738 504 009 000 O
198 1100 7.38 504 009 000 O
199 1000 738 504 009 000 O
200 0900 7.37 504 009 000 Of
201 0800 7.37 504 009 000 Of
202 0700 7.37 504 009 000 000
203 0600 7.37 806 009 000 000 O

3

BEERERBR
8883888883388833888338883833888383388833888

cNoloNoNololNololoNeolololoNoloNololololololololoNoloNoloNololoNoloNoNeNeNe]

AVG20DEGCRATE 354 005000 000 0

*ghed > mgl/day

.00 000 000 295 295295 002000 0
00 000 000 295 295295 002000 O
.00 000 000295295295 002000 0
.00 000 000 296 296 296 002 000 O
.00 000 000 296 296 296 002000 O
.00 000 000 297 297 297 002000 O
.00 000 000 297 297 297 002000 O
.00 000 000 297 297 297 002000 O
.00 000 000 298 298 298 002000 0
.00 000 000 298 298 298 002 000 O
.00 000 000299 299299 002000 O
.00 000 000299 299 299 002000 O
.00 000 000299 299 299 002000 O
.00 000 000 300 300300 002000 0
.00 000 000 300 300300 002000 0
.00 000 000301 301 301 002000 0
.00 000 000301 301301 002000 O
.00 000 000301 301 301 002000 0
.00 000 000302 302302 002000 0
.00 000 000302 302 302 002000 0
.00 000 000303 303303 002000 0
.00 000 000303 303303 002000 0
.00 000 000303 303303 002000 0
.00 000 000304 304304 002000 0
.00 000 000 304 304304 002000 0
.00 000 000305305305 002000 0
.00 000 000 305 305305 002000 0
.00 000 000305305305 003000 0
.00 000 000 306 3.06 306 003000 O
.00 000 000 306 3.06 306 003000 O
.00 000 000 307 307 307 003000 O
.00 000 000307 307 307 003000 O
.00 000 000 307 307 307 003000 O
.00 000 000308 308308 003000 0
.00 000 000 308 308 308 003000 0
.00 000 000309 309309 003000 0
.00 000 000 309 3.09 309 003000 0
.00 000 000309 309309 003000 0

.00 000 000 150 002 000 O

.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
.39 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
40 000 000 000 0.00 000 000 000
41 000 000 000 0.00 000 000 000
41 000 000 000 0.00 000 000 000
41 000 000 000 0.00 000 000 000
41 000 000 000 0.00 000 000 000
41 000 000 000 0.00 000 000 000
41 000 000 000 0.00 000 000 000
41 000 000 000 0.00 000 000 000
41 000 000 000 0.00 000 000 000
41 000 000 000 0.00 000 000 000
41 000 000 000 0.00 000 000 000
41 000 000 000 000 000 000 000
42 000 000 000 0.00 000 000 000

18 000 000 000 0.00 000

W ATER QUALITY CONSTITUENT VALUES o

ELEM ENDING TEMP SALN CMH CMVHI DO
NO. DIST DEGC PPT mglL

BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN  NH3 NO3+2 TOTN PHOS CHLA MACRO COLI NCM
mgl. mgl. mgl. mgl. mgl. mgl. mglL. mgl. mgl. Ll gh® #100mL

11.79 000 11.79 000 172 010 014 196 000 000 000 0. 000
1163 000 1163 000 170 012 030 213 000 000 000 0. 000
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1 20800 2722 000 000 000 461
2 20700 2724000 000 000 462



3 20600 27.26 0.00
4 20500 2728 000
5 20400 27.31 0.00
6 20300 27.33 000
7 20200 27.35 0.00
8 20100 27.37 000
9 20000 27.39 0.00
10 19900 2741 000
11 19800 2743 0.00
12 19.700 2745 000
13 19600 2748 0.00
14 19500 27.50 0.00
15 19400 2752 0.00
16 19.300 27.54 000
17 19200 2756 0.00
18 19100 27.58 0.00
19 19000 27.60 0.00
20 18900 27.62 000
21 18800 2764 000
22 18700 27.67 000
23 18600 2769 000
24 18500 27.71 000
25 18400 27.73 000
26 18300 27.75 000
27 18200 27.77 000
28 18100 27.79 000
29 18000 27.81 000
30 17.900 27.84 000
31 17800 27.86 000
32 17.700 27.88 000
33 17600 27.90 000
34 17500 27.92 000
35 17400 27.94 000
36 17.300 27.96 000
37 17200 27.98 000
38 17.100 28,00 0.00
39 17000 28.03 000
40 16.900 28,05 0.00
41 16800 28.07 000
42 16.700 2809 000
43 16600 2811 000
44 16500 2813 000
45 16400 2815 000
46 16.300 2817 000
47 16200 2820 000
48 16100 28.22 000
49 16000 2824 000
50 15900 28.26 0.00
51 15800 2828 0.00
52 15.700 28.30 0.00
53 15600 28.32 000

000 461
000 461
000 460
000 460
000 460
000 459
000 459
000 458
000 458
000 457
000 457
000 456
000 455
000 455
000 454
000 454
000 453
000 453
000 452
000 452
000 451
000 450
000 450
000 449
000 449
000 448
000 448
000 447
000 447
000 446
000 445
000 445
000 444
0.00 444
000 443
000 443
000 442
000 441
000 441
000 440
000 440
000 439
000 439
000 438
000 437
000 437
000 457
000 471
000 482
000 492
000 500

1151 000 1151 000 168 013 048
1142 000 1142 000 166 013 066
11.35 000 11.35 000 164 013 084
1129 000 1129 000 163 013 102
1125 000 1125 000 161 013 120
1122 0001122 000 160 013 137
11.19 000 1119 000 159 013 155
1117 0001117 000 158 013 172
1115 000 1115 000 157 013 190
1113 000 1113 000 156 012 207
1111 000 1111 000 155 012 224
1110 000 1110 000 154 012 241
1108 000 11.08 000 154 012 258
1107 000 1107 000 153 012 275
1106 000 11.06 000 153 012 292
1105 000 1105 000 152 012 309
1104 000 11.04 000 152 012 326
1102 000 1102 000 151 012 342
1101 000 1101 000 151 012 359
1100 000 1100 000 151 012 376
1099 000 1099 000 150 012 393
1098 000 1098 000 150 012 409
1097 000 1097 000 150 012 426
1096 000 1096 000 149 012 442
1095 000 1095 000 149 012 459
1094 000 1094 000 149 012 475
1093 000 1093 000 149 012 492
1092 000 1092 000 149 012 508
1091 000 1091 000 148 012 525
1089 000 1089 000 148 012 541
1088 000 1088 000 148 012 558
1087 000 1087 000 148 012 574
1086 000 1086 000 148 011 591
1085 000 1085 000 148 011 607
1084 000 1084 000 148 011 624
1083 000 1083 000 148 011 640
1082 000 1082 000 147 011 657
1081 000 1081 000 147 011 6.73
1080 000 1080 000 147 011 689
10.79 000 10.79 000 147 011 7.06
1078 000 1078 000 147 011 722
10.77 000 10.77 000 147 011 7.39
1076 000 1076 000 147 011 755
10.75 000 10.75 000 147 011 7.71
1074 000 1074 000 147 011 7.88
10.73 000 10.73 000 147 011 804
1198 000 1198 000 175 005 008
1198 000 1198 000 1.75 005 008
1197 000 1197 000 175 005 008
1197 000 1197 000 1.75 006 008
1196 000 1196 000 175 006 009
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229 000 000
245 000 000
261 000 000
278 000 000
294 000 000
310 000 000
327 000 000
343 000 000
359 000 000
3.75 000 000
392 000 000
408 000 000
424 000 000
441 000 000
457 000 000
4.73 000 000
490 000 000
506 000 000
522 000 000
538 000 000
555 000 000
571 000 000
587 000 000
604 000 000
620 000 000
6.36 000 000
652 000 000
669 000 000
685 000 000
701 000 000
718 000 000
7.34 000 000
750 000 000
766 000 000
783 000 000
799 000 000
815 000 000
832 000 000
848 000 000
864 000 000
880 000 000
897 000 000
913 000 000
929 000 000
946 000 000
962 000 000
188 000 000
188 000 000
188 000 000
189 000 000
189 000 000

OCOO0O00O0O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OLO0O0OLO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O000O



54 15500 28.34 000
55 15400 28.37 000
56 15.300 28.39 0.00
57 15200 2841 000
58 15100 2843 000
59 15000 2845 000
60 14.900 2847 000
61 14.800 2849 000
62 14.700 2851 000
63 14600 2853 0.00
64 14.500 2856 000
65 14400 2858 0.00
66 14.300 2860 000
67 14200 2862 000
68 14.100 2864 000
69 14000 28.66 0.00
70 13900 2868 000
71 13800 28.70 0.00
72 13700 28.73 000
73 13600 28.75 000
74 13500 28.77 000
75 13400 28.79 000
76 13300 2881 000
77 13200 2883 000
78 13100 2885 000
79 13000 2887 000
80 12900 28.89 000
81 12.800 2892 000
82 12700 2894 000
83 12,600 28.96 000
84 12500 2898 0.00
85 12400 29,00 0.00
86 12300 20.02 0.00
87 12200 2004 000
83 12100 20.06 0.00
89 12,000 2909 0.00
90 11900 2911 000
91 11.800 2913 000
92 11700 2915 000
93 11600 29.17 000
94 11500 2919 000
95 11400 2921 000
9% 11.300 29.23 0.00
97 11200 2925 000
98 11.100 29.28 0.00
99 11.000 2930 000
100 10900 2932 000
101 10800 29.34 0.00
102 10.700 29.36 0.00
103 10600 29.38 0.00
104 10500 2940 000

000 506
000 512
000 516
000 519
000 522
000 524
000 526
000 528
000 529
000 529
000 530
000 530
000 531
000 531
000 531
000 531
000 530
000 530
000 530
000 530
000 529
000 529
000 529
000 528
000 528
000 527
000 527
000 526
000 526
000 525
000 525
000 524
000 524
000 523
000 523
000 522
000 522
000 521
000 521
000 520
000 520
000 519
000 519
000 518
000 517
000 517
000 516
000 516
000 515
000 515
000 514

1196 000 11.96 000 1.75 006 009
1195 000 1195 000 174 006 009
1195 000 11.95 000 1.74 006 009
1194 000 1194 000 174 006 009
1194 000 1194 000 1.74 006 009
1193 000 1193 000 174 006 009
1193 000 11.93 000 1.74 006 009
1192 000 1192 000 174 006 009
1192 000 1192 000 1.74 007 009
1191 0001191 000 174 007 009
1190 000 11.90 000 1.74 007 010
1190 000 1190 000 174 007 010
11.89 000 11.89 000 1.74 007 010
1189 000 11.89 000 174 007 010
11.88 000 11.88 000 1.74 007 010
1188 000 11.88 000 1.74 007 010
11.87 000 1187 000 1.74 007 010
1187 000 1187 000 174 007 010
11.86 000 11.86 000 1.74 007 010
1186 000 1186 000 1.74 008 011
11.85 000 11.85 000 1.74 008 011
1184 000 11.84 000 1.74 008 011
1184 000 1184 000 174 008 011
11.83 000 11.83 000 1.74 008 011
1183 000 1183 000 174 008 011
1182 000 1182 000 1.74 008 011
1182 0001182 000 174 008 011
1181 000 1181 000 1.74 008 012
1180 000 11.80 000 174 008 012
11.80 000 11.80 000 1.74 008 012
1179 000 11.79 000 174 008 012
11.79 000 11.79 000 1.73 008 012
1178 000 11.78 000 173 008 012
11.78 000 11.78 000 1.73 008 012
1177 0001177 000 173 009 013
11.76 000 11.76 000 1.73 009 013
1176 000 11.76 000 173 009 013
11.75 000 11.75 000 1.73 009 013
1175 000 11.75 000 173 009 013
11.74 000 11.74 000 1.73 009 013
1173 000 11.73 000 173 009 013
11.73 000 11.73 000 1.73 009 014
1172 0001172 000 173 009 014
1172 000 11.72 000 1.73 009 014
1171 0001171 000 173 009 014
11.70 000 11.70 000 1.73 009 014
1170 000 11.70 000 173 009 014
1169 000 11.69 000 1.73 009 014
1168 000 1168 000 173 009 015
1168 000 11.68 000 1.73 009 015
1167 000 1167 000 173 009 015
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189 000 000
189 000 000
189 000 000
189 000 000
190 000 000
190 000 000
190 000 000
190 000 000
190 000 000
190 000 000
191 000 000
191 000 000
191 000 000
191 000 000
191 000 000
191 000 000
191 000 000
192 000 000
192 000 000
192 000 000
192 000 000
192 000 000
192 000 000
193 000 000
193 000 000
193 000 000
193 000 000
193 000 000
193 000 000
194 000 000
194 000 000
194 000 000
194 000 000
194 000 000
194 000 000
195 000 000
195 000 000
195 000 000
195 000 000
195 000 000
195 000 000
196 000 000
19 000 000
196 000 000
19 000 000
196 000 000
19 000 000
197 000 000
197 000 000
197 000 000
197 000 000
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105 10400 2942 0.00
106 10.300 2945 0.00
107 10200 2947 0.00
108 10.100 2949 000
109 10000 2951 0.00
110 9900 2953 0.00
111 9800 2955 0.00
112 9700 2957 000
113 9600 2959 0.00
114 9500 2961 0.00
115 9400 2964 0.00
116 9.300 2966 0.00
117 9200 2968 0.00
118 9100 29.70 0.00
119 9000 29.72 0.00
120 8900 29.74 0.00
121 8800 29.76 0.00
122 8.700 29.78 0.00
123 8600 2981 0.00
124 8500 2983 0.00
125 8400 29.85 0.00
8300 29.87 0.00
127 8200 2989 0.00
8100 2991 000
8000 2993 000
7900 29.95 000
7800 2097 000
7.700 30.00 0.00
7600 3002 000
7500 30.04 000
7400 3006 000
7.300 30.08 0.00
7200 3010 000
7.100 3012 000
7000 3014 000
6900 30.17 0.00
6.800 30.19 000
6.700 30.21 0.00
6600 30.23 0.00
6500 30.25 0.00
6400 30.27 0.00
6.300 30.29 0.00
6200 30.31 000
6.100 30.33 0.00
6,000 30.36 0.00
5900 30.38 0.00
5800 3040 000
5.700 3042 0.00
5600 3044 000
5500 3046 0.00
5400 3048 000

S

GEEREEBBERERBREBER

L NN
B5&8RS

HREREE

000 514
000 513
000 513
000 512
000 512
000 511
000 511
000 510
000 510
000 509
000 509
000 508
000 508
000 507
000 507
000 506
000 506
000 505
000 504
000 504
000 503
000 492
000 498
000 502
000 506
000 509
000 512
000 514
000 516
000 518
000 519
000 520
000 521
000 521
000 522
000 522
000 522
000 522
000 522
000 522
000 522
000 522
000 521
000 521
000 521
000 520
000 520
000 520
000 519
000 519
000 519

1167 000 1167 000 173 009 015
1166 000 1166 000 173 009 015
1165 000 11.65 000 1.73 009 015
1165 000 1165 000 173 010 016
1164 000 11.64 000 173 010 016
1163 000 1163 000 173 010 016
1163 000 1163 000 173 010 016
1162 000 1162 000 173 010 016
1161 000 1161 000 173 010 016
1161 0001161 000 172 010 017
1160 000 11.60 000 172 010 017
1160 000 1160 000 172 010 017
1159 000 1159 000 172 010 017
1158 000 1158 000 172 010 017
1158 000 1158 000 172 010 017
1157 000 1157 000 172 010 018
1156 000 1156 000 172 010 018
1156 000 1156 000 172 010 018
1155 000 1155 000 1.72 010 018
1154 000 1154 000 172 010 018
1154 000 1154 000 172 010 018
1166 000 11.66 000 1.73 009 013
1165 000 1165 000 173 009 014
1165 000 11.65 000 173 009 014
1164 000 1164 000 173 009 014
1164 000 11.64 000 173 009 014
1163 000 1163 000 173 009 014
1163 000 11.63 000 173 009 014
1162 000 1162 000 173 009 014
1162 000 1162 000 173 009 014
1161 0001161 000 173 009 014
1161 000 1161 000 173 009 015
1160 000 1160 000 173 009 015
1160 000 11.60 000 1.73 009 015
1159 000 1159 000 173 009 015
1158 000 1158 000 1.72 009 015
1158 000 1158 000 172 009 015
1157 000 1157 000 172 009 015
1157 000 1157 000 172 009 015
1156 000 1156 000 172 009 015
1156 000 1156 000 172 009 016
1155 000 1155 000 1.72 009 016
1155 000 1155 000 172 009 016
1154 000 1154 000 1.72 009 016
1153 000 1153 000 172 009 016
1153 000 1153 000 1.72 009 016
1152 000 1152 000 172 009 016
1152 000 1152 000 172 009 016
1151 0001151 000 172 009 017
1151 000 1151 000 172 009 017
1150 000 1150 000 172 010 017
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FINAL REPORT  Boggy Bayou

5.300 3050 0.00
5200 3053 000
5100 3055 000
5000 3057 000
4900 3059 0.00
4800 3061 000
4700 3063 0.00
4,600 30.65 000
4500 3067 0.00
4400 30.70 000
4.300 30.72 0.00
4200 30.74 000
4.100 30.76 0.00
4,000 30.78 000
3900 30.80 0.00
3800 30.82 000
3.700 30.84 0.00
3600 30.86 0.00
3500 30.89 0.00
3400 3091 000
3300 3093 0.00
3200 30.95 000
3100 3097 000
3000 3099 000
2900 3101 000
2800 31.03 0.00
2700 3106 000
2600 31.08 0.00
2500 3110 000
2400 3112 000
2300 3114 000
2200 3116 000
2100 3118 000
2000 31.20 0.00
1900 31.22 0.00
1800 3125 000
1700 31.27 000
1600 3129 000
1500 31.31 000
1400 3133 000
1.300 31.35 000
1200 3137 000
1100 31.39 000
1,000 3142 000
0900 3144 000
0800 3146 0.00
0.700 3148 000
0600 3150 0.00

000 518
000 518
000 517
000 517
000 516
000 516
000 515
000 515
000 514
000 514
000 513
000 513
000 512
000 512
000 511
000 511
000 510
000 510
000 509
000 509
000 508
000 508
000 507
000 507
000 506
000 506
000 505
000 505
000 504
000 504
000 504
000 503
000 503
000 502
000 502
000 501
000 501
000 500
000 500
000 499
000 49
000 498
000 498
000 497
000 497
000 496
000 496
000 518

1149 000 1149 000 172 010 017
1149 000 1149 000 172 010 017
1146 000 1146 000 173 013 017
1146 000 1146 000 173 013 017
1145 000 1145 000 173 013 018
1145 000 1145 000 173 013 018
1144 000 1144 000 173 013 018
1143 000 1143 000 173 013 018
1143 000 1143 000 173 013 018
1142 000 1142 000 173 013 018
1142 000 1142 000 1.73 013 019
1141 000 1141 000 173 013 019
1141 000 1141 000 173 013 019
1140 000 1140 000 173 013 019
11.39 000 11.39 000 1.73 013 019
1139 000 11.39 000 172 013 019
11.38 000 11.38 000 172 013 020
1138 000 11.38 000 172 013 020
11.37 000 11.37 000 172 013 020
1136 000 11.36 000 172 013 020
11.36 000 11.36 000 172 013 020
11.35 000 11.35 000 172 013 021
1135 000 11.35 000 172 013 021
11.34 000 11.34 000 172 013 021
1133 000 11.33 000 172 013 021
11.33 000 11.33 000 172 013 021
1132 0001132 000 172 013 021
11.32 000 11.32 000 172 013 022
1131 0001131 000 172 013 022
11.30 000 11.30 000 172 013 022
1130 000 11.30 000 172 013 022
1129 000 1129 000 172 013 022
1129 000 1129 000 172 013 022
1128 000 1128 000 172 013 023
1127 0001127 000 172 013 023
1127 000 1127 000 172 013 023
1126 0001126 000 172 013 023
1125 000 1125 000 172 012 023
1125 000 1125 000 172 012 023
1124 000 1124 000 172 012 024
1124 0001124 000 172 012 024
1123 000 1123 000 172 012 024
1122 0001122 000 172 012 024
1122 000 1122 000 172 012 024
1121 0001121 000 172 012 025
1120 000 1120 000 172 012 025
1120 000 1120 000 172 012 025
1255 000 1255 000 156 008 010
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REACHNO. 2 Boggy Bayoud/s of Gimer

ELEMTYPE FLOW TEMP SAIN CMH
NO. degC  ppt

204 UPRRCH 009364 3150 000 000

ELEM BEGIN ENDNG H.OW PCT ADVCTV
NO. DIST DIST EFF VELO
km km m¥s m's

060 050 009364 997 006431
050 040 009364 99.7 006431
040 030 009364 997 006431
030 020 009364 99.7 006431
020 010 009364 99.7 006431
010 000 009364 997 006431

BRERREE

_|

or
VG 0.0643
CUM

b

BIO

ELEM ENDING SAT REAER BOD#L BOD#1 ABOD#1 BO
NO. DIST DO. RATE DECAY SETT DECAY DE
mglL 1da Vda Uda Lda 1

0500 7.37 1221 009 000 O!
0400 7.37 1221 009 0.00 O/
0300 7.37 1221 0.09 000 O!
0200 7.37 1221 009 0.00 O/
0100 7.37 1221 009 000 0.00
0000 7.37 1221 009 000 000 O

00
000
00
000
0

BEERER

AVG20DEGCRATE 989 005000 000 0

ghvd  ** mgl/day

*

W

ELEM ENDING TEMP SALN CMH CMHI DO
NO. DIST DEGC PPT mglL

Calibrationto FTN field sunvey on 8-

sk REACH INPUTS

CMHI - DO BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN
mgl. mgl. mgl. mgl. mgl. mglL

0.00 518 1255 000 1255 000 156

*HYDRAULIC PARAMETERVALUES

TRAVEL DEPTH WIDTH VOLUME SURFACE X-SECT
TIME AREA AREA
dys m m m m n?

002 016 910 14560 91000 146
002 016 910 14560 91000 146
002 016 910 14560 91000 146
002 016 910 14560 91000 146
002 016 910 14560 91000 146
002 016 910 14560 91000 146

o1 87360 546000
016 910 146
23424

LOGICAL AND PHYSICAL COERFICIENTS ek

D#2 BOD#2 ABOD#2 BKGD FULL CORR ORGN ORGN
CAY SETT DECAY SOD SOD SOD DECAY SETT DE
lda 1/da 1/da * * * 1idalda 1

.00 000 000392392392 003000 O
.00 000 000392392392 003000 O
.00 000 000392392392 003000 O
00 000 000392392392 003000 O
.00 000 000392392392 003000 O
00 000 000392392392 003000 O

.00 000 000190 002000 O

ATER QUALITY CONSTITUENT VALUES ek

BOD#1 BOD#2 EBOD#1EBOD#2 ORGN NH3 NO3+2
mglL mglL mglL mglL mgL mglL mgL
Cdlibration 19 of 21

3106

NH3 NO3+2 PHOS CHLA COLI NCM
mgl. mgl. mgl. pgl. #100mL

008 010 000 000 000 0.0

TIDAL TIDAL DISPRSN MEAN
PRISM VELO VELO
m ms mis ms

000 0000 0000 0064
000 0000 0000 0064
000 0000 0000 0064
000 0000 0000 0064
000 0000 0000 0064
000 0000 0000 0064

NH3 NH3 DENIT PO4 ALG MAC COL NCM
CAY SRCE RATE SRCE PROD PROD DECAY DECAY
lda * 1da * * * 1/da lda

18 000 000 0.00 000 000 0.00 000
18 000 000 0.00 000 000 000 000
18 000 000 0.00 000 000 0.00 000
18 000 000 0.00 000 000 000 000
18 000 000 0.00 000 000 0.00 000
18 000 000 0.00 000 000 000 000

.08 000 000 000 000 000

TOTN PHOS CHLA MACRO COLI NCM
mgL. mgL pgl. gim® #100mL

NCM
SETT
1/da

0.00
0.00

000
000

000



204 05003150000 000 000 519
205 04003150000 000 000 520
206 03003150000 000 000 521
207 02003150000 000 000 522
208 01003150000 000 000 523
209 00003150000 000 000 523

STREAM SUMMARY
Boggy Bayou

TRAVELTIME = 23424DAYS

MAXMUMEFFLUENT = 99.70PERCENT

FLOW = 000028TO 009364 m¥s

DISPERSION = 00000 TO 00000 n¥s
VELOCITY = 000024TO 008157 mis

DEPTH =016 TO 028 m
WIDTH =410 TO 910 m
BODDECAY = 008 TO 00 per
NH3DECAY = 018 TO 042 per
SOD = 236 TO 392
NH3SOURCE = 000 TO 000 gfr?
REAERATION = 286 TO 1221 per
BODSETTLNG = 000 TO 000 per
ORGNDECAY = 002 TO 003 per

ORGNSETTLNG = 000 TO 000 per

TEMPERATURE = 2722 TO 3150 deg
DISSOLVEDOXYGEN = 437 TO 531 mglL

1252 000 1252 000 156 008 010
1250 000 1250 000 156 008 0.10
1248 000 1248 000 156 008 010
1246 000 1246 000 156 008 010
1244 000 1244 000 156 008 010
1242 000 1242 000 156 008 010

LA-QUAL Mode! for Boggy Bayou (100602
Calibrationto FTN field sunvey on 8-

© BEEETTEE
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174 000 000 000
174 000 000 000
174 000 000 000
174 000 000 000
174 000 000 000
174 000 000 000

3106

OCO0O0O000O



LA-QUAL Model for Boggy Bayou (100602)
Calibrationto FTN field survey on 8-31-05

INPUT/OUTPUT LOADING SUMMARY

FLOW
m¥s

HEADWATER FLOW 0000

INCREMENTAL INFLOW
INCREMENTAL OUTHLOW
WASTELOADS 0093
WITHDRAWLS 0000
FLOW THRU LOWER BNDRY

DISPERSION THRU LOWER BNDRY
DISPERSION THRUHDWTR BNDRY

NON-POINT INPUT
NATURAL REAERATION
DAM REAERATION
BACKGROUND SOD

BOD#1 DECAY -

BOD#1 SETTLING
ANAEROBIC BOD#1 DECAY
BOD#2 DECAY

BOD#2 SETTLING
ANAEROBIC BOD#2 DECAY
ORG-NDECAY
ORGNSETTLING

NH3 DECAY

BACKGROUND NH3 SOURCE
OTHER DENITRIFICATION
PHOSPHORUS SOURCE
ALGAE PHOTOSYNTHESIS
ALGAE RESPIRATION
ALGAE SETTLING

MACRO PHOTOSYNTHESIS
NCM DECAY

NCM SETTLING

TOTALINPUTS 004 3
TOTALOUTPUTS 0094

NET CONVERGENCE ERROR

..... EXECUTION COMPLETED

DO BOD#lL BOD#2 ORGN NH3N NO

kgd kgd kgd kgd kgd k

01 03 00 00 00

00 00 00 00 00

00 00 00 00 00

3093 1038 00 127 05
00 00 00 00 00

423 -1005 00 -126 07 -
00 00 00 00 00

00 00 00 00 00

00 200 00 08

00 -10 10
00 00

00
00 00
00 00

00 00

169 1241 00 136 15
169 -1241 00 -136 -15 -

00 00 00 00 00
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3N PHOS CHLA NCM
gd kyd

00 00 00 00
00 00 00 00
00 00 00 00
00 00 00 00

08

00
00

00 00 00
00 00

00 00

00
00

08 00 00 00
08 00 00 00

00 00 00 00



APPENDIX G

90th Per centile Temperature Calculations



Table G.1. Calculations for 90th percentile temperatures for Black Bayou near Rodessa (LDEQ 0011)

Summer 90th Percentile Temperature = 30.1 C, interpolated from values highlighted below
Winter 90th Percentile Temperature = 21.0 C, from values highlighted below
Water Water
Date Season Temp (C) Percentile Date Season Temp (C) Percentile
10/13/86  summer 15.9 0.35 12/11/84 winter 0.1 0.35
10/01/75  summer 16.0 1.04 1/11/83 winter 0.7 1.05
5/12/81 summer 16.0 1.74 1/10/77 winter 1.0 1.75
10/10/88  summer 18.1 2.43 4/12/83 winter 1.8 2.45
10/12/87  summer 18.4 3.13 1/01/70 winter 3.0 3.15
10/05/76  summer 19.0 3.82 1/01/73 winter 3.0 3.85
5/15/79 summer 19.0 451 3/04/02 winter 3.3 4.55
10/14/80  summer 19.0 5.21 1/15/85 winter 3.6 5.24
6/02/76 summer 20.0 5.90 1/08/02 winter 3.8 5.94
10/13/81  summer 20.0 6.60 1/01/68 winter 4.0 6.64
10/11/82  summer 20.0 7.29 1/08/76 winter 4.0 7.34
10/09/89  summer 20.0 7.99 2/12/80 winter 4.0 8.04
5/09/83 summer 20.4 8.68 2/08/83 winter 4.2 8.74
10/11/83  summer 20.4 9.38 1/12/88 winter 4.2 9.44
5/06/02 summer 20.6 10.07 2/12/85 winter 4.8 10.14
10/09/84  summer 20.8 10.76 12/02/76 winter 5.0 10.84
5/01/67 summer 21.0 11.46 1/09/79 winter 5.0 11.54
5/01/69 summer 21.0 12.15 1/13/81 winter 5.0 12.24
6/03/75 summer 21.0 12.85 1/18/82 winter 5.0 12.94
7/06/76 summer 21.0 13.54 2/10/82 winter 5.0 13.64
5/04/77 summer 21.0 14.24 2/08/88 winter 5.1 14.34
6/12/79 summer 21.0 14.93 1/13/87 winter 5.6 15.03
5/09/78 summer 215 15.63 12/13/88 winter 6.6 15.73
5/08/89 summer 21.5 16.32 1/10/84 winter 6.9 16.43
9/01/68 summer 22.0 17.01 1/01/69 winter 7.0 17.13
5/01/73 summer 22.0 17.71 12/12/78 winter 7.0 17.83
5/02/75 summer 22.0 18.40 12/15/81 winter 7.0 18.53
9/02/76 summer 22.0 19.10 12/13/82 winter 7.0 19.23
10/04/77  summer 22.0 19.79 1/14/86 winter 7.0 19.93
10/09/78  summer 22.0 20.49 12/02/02 winter 7.7 20.63
6/10/80 summer 22.0 21.18 2/17/87 winter 7.8 21.33
8/04/76 summer 22.5 21.88 1/09/89 winter 7.8 22.03
10/07/02  summer 22.7 22.57 12/11/89 winter 7.9 22.73
5/14/85 summer 22.8 23.26 2/01/67 winter 8.0 23.43
5/12/87 summer 22.9 23.96 2/04/77 winter 8.0 24.13
5/01/68 summer 23.0 24.65 2/13/79 winter 8.5 24.83
10/01/74  summer 23.0 25.35 11/01/68 winter 9.0 25.52
8/05/75 summer 23.0 26.04 3/01/69 winter 9.0 26.22
9/11/79 summer 23.0 26.74 12/01/74 winter 9.0 26.92
5/11/82 summer 23.0 27.43 11/18/80 winter 9.0 27.62
10/15/85  summer 23.0 28.13 2/04/02 winter 9.2 28.32
5/12/86 summer 23.0 28.82 12/14/87 winter 9.3 29.02
8/05/77 summer 235 29.51 12/13/83 winter 9.7 29.72
9/08/86 summer 23.7 30.21 2/01/68 winter 10.0 30.42
6/01/67 summer 24.0 30.90 12/08/75 winter 10.0 31.12
10/01/68  summer 24.0 31.60 2/06/76 winter 10.0 31.82
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Water Water

Date Season Temp (C) Percentile Date Season Temp (C) Percentile
6/01/69 summer 24.0 32.29 1/04/78 winter 10.0 32.52
6/01/70 summer 24.0 32.99 12/11/79 winter 10.0 33.22
10/01/72  summer 24.0 33.68 1/15/80 winter 10.0 33.92
9/01/74 summer 24.0 34.38 3/14/88 winter 10.7 34.62
5/13/80 summer 24.0 35.07 12/01/67 winter 11.0 35.31
6/13/88 summer 24.0 35.76 12/01/68 winter 11.0 36.01
9/13/05 summer 24.0 36.46 2/10/81 winter 11.0 36.71
5/15/84 summer 24.3 37.15 3/09/82 winter 11.0 37.41
6/12/89 summer 24.4 37.85 12/08/04 winter 111 38.11
5/09/88 summer 245 38.54 11/20/02 winter 11.4 38.81
6/03/02 summer 24.5 39.24 1/12/05 winter 11.9 39.51
9/20/05 summer 24.9 39.93 3/13/84 winter 11.9 40.21
7/12/05 summer 25.0 40.63 11/13/84 winter 11.9 40.91
10/01/67  summer 25.0 41.32 3/01/68 winter 12.0 41.61
10/01/69  summer 25.0 42.01 12/01/69 winter 12.0 42.31
9/01/71 summer 25.0 42.71 2/01/70 winter 12.0 43.01
5/01/72 summer 25.0 43.40 1/01/72 winter 12.0 43.71
6/01/73 summer 25.0 44.10 12/01/72 winter 12.0 44.41
10/01/73  summer 25.0 44.79 4/02/76 winter 12.0 45.10
6/02/77 summer 25.0 45.49 12/05/77 winter 12.0 45.80
7/10/79 summer 25.0 46.18 3/06/78 winter 12.0 46.50
6/09/81 summer 25.0 46.88 4/15/80 winter 12.0 47.20
9/15/81 summer 25.0 47.57 11/17/81 winter 12.0 47.90
6/14/05 summer 25.0 48.26 11/06/79 winter 12.5 48.60
7/12/83 summer 25.1 48.96 12/09/80 winter 125 49.30
8/14/89 summer 25.1 49.65 2/13/89 winter 12.5 50.00
6/08/87 summer 25.2 50.35 4/11/88 winter 12.6 50.70
8/14/84 summer 255 51.04 12/08/86 winter 12.7 51.40
9/12/88 summer 25.6 51.74 12/10/85 winter 12.8 52.10
8/16/05 summer 25.7 52.43 2/01/69 winter 13.0 52.80
6/10/86 summer 25.7 53.13 1/01/74 winter 13.0 53.50
9/14/87 summer 25.8 53.82 3/10/81 winter 13.0 54.20
9/09/02 summer 25.8 5451 11/15/83 winter 13.3 54.90
7/01/67 summer 26.0 55.21 3/10/87 winter 13.3 55.59
9/01/67 summer 26.0 55.90 3/04/77 winter 135 56.29
10/01/70  summer 26.0 56.60 4/10/89 winter 13.5 56.99
7/06/77 summer 26.0 57.29 11/17/87 winter 13.7 57.69
9/12/78 summer 26.0 57.99 2/01/72 winter 14.0 58.39
9/11/84 summer 26.0 58.68 1/03/75 winter 14.0 59.09
7/26/05 summer 26.2 59.38 2/05/75 winter 14.0 59.79
9/13/83 summer 26.2 60.07 3/05/75 winter 14.0 60.49
8/15/78 summer 26.5 60.76 3/11/80 winter 14.0 61.19
9/11/89 summer 26.5 61.46 3/15/05 winter 14.0 61.89
9/10/85 summer 26.7 62.15 2/14/84 winter 14.2 62.59
7/11/89 summer 26.9 62.85 11/17/86 winter 14.6 63.29
5/01/70 summer 27.0 63.54 3/01/67 winter 15.0 63.99
9/01/73 summer 27.0 64.24 11/01/67 winter 15.0 64.69
9/06/77 summer 27.0 64.93 2/01/73 winter 15.0 65.38
8/14/79 summer 27.0 65.63 11/01/74 winter 15.0 66.08
8/11/81 summer 27.0 66.32 11/04/75 winter 15.0 66.78
6/15/82 summer 27.0 67.01 3/14/79 winter 15.0 67.48
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Water Water

Date Season Temp (C) Percentile Date Season Temp (C) Percentile
9/14/82 summer 27.0 67.71 4/13/82 winter 15.0 68.18
8/13/02 summer 27.1 68.40 3/15/83 winter 15.1 68.88
7/08/02 summer 27.3 69.10 2/21/05 winter 15.1 69.58
7/13/87 summer 275 69.79 11/14/88 winter 15.7 70.28
6/11/85 summer 27.7 70.49 2/17/86 winter 15.8 70.98
7/11/88 summer 27.7 71.18 4/01/02 winter 15.8 71.68
7/09/85 summer 27.8 71.88 3/01/73 winter 16.0 72.38
9/01/72 summer 28.0 72.57 4/06/77 winter 16.0 73.08
5/01/74 summer 28.0 73.26 4/15/86 winter 16.5 73.78
7/03/75 summer 28.0 73.96 11/01/72 winter 17.0 74.48
6/13/78 summer 28.0 74.65 4/01/73 winter 17.0 75.17
7/14/81 summer 28.0 75.35 2/01/74 winter 17.0 75.87
6/12/84 summer 28.0 76.04 3/04/76 winter 17.0 76.57
8/12/86 summer 28.0 76.74 4/10/84 winter 171 77.27
8/09/83 summer 28.1 77.43 11/13/89 winter 17.1 77.97
7/10/84 summer 28.3 78.13 3/17/86 winter 17.2 78.67
8/12/80 summer 28.5 78.82 4/08/85 winter 17.7 79.37
8/13/85 summer 28.5 79.51 3/13/89 winter 17.9 80.07
7/14/86 summer 28.8 80.21 11/01/73 winter 18.0 80.77
7/01/68 summer 29.0 80.90 11/03/77 winter 18.0 81.47
5/01/71 summer 29.0 81.60 3/12/85 winter 18.4 82.17
10/01/71  summer 29.0 82.29 12/01/73 winter 19.0 82.87
7/01/73 summer 29.0 82.99 4/03/75 winter 19.0 83.57
6/01/74 summer 29.0 83.68 4/19/05 winter 19.4 84.27
9/01/75 summer 29.0 84.38 4/01/68 winter 20.0 84.97
7/11/78 summer 29.0 85.07 4/01/69 winter 20.0 85.66
7/13/82 summer 29.0 85.76 11/01/69 winter 20.0 86.36
8/10/82 summer 29.0 86.46 2/01/71 winter 20.0 87.06
8/08/88 summer 29.6 87.15 4/11/78 winter 20.0 87.76
8/01/69 summer 30.0 87.85 11/18/85 winter 20.3 88.46
7/01/70 summer 30.0 88.54 4/01/70 winter 21.0 89.16
7/01/72 summer 30.0 89.24 3/01/71 winter 21.0 89.86
8/01/73 summer 30.0 89.93 3/01/72 winter 21.0 90.56
8/10/87 summer 30.5 90.63 4/17/179 winter 21.0 91.26
8/01/68 summer 31.0 91.32 4/13/87 winter 21.5 91.96
9/01/69 summer 31.0 92.01 12/01/70 winter 22.0 92.66
8/01/67 summer 32.0 92.71 1/01/71 winter 22.0 93.36
8/01/70 summer 32.0 93.40 11/14/78 winter 22.0 94.06
8/01/71 summer 32.0 94.10 4/13/81 winter 22.5 94.76
6/01/72 summer 32.0 94.79 11/01/70 winter 23.0 95.45
8/01/72 summer 32.0 95.49 4/01/67 winter 24.0 96.15
6/01/68 summer 33.0 96.18 11/01/71 winter 24.0 96.85
9/01/70 summer 33.0 96.88 4/01/72 winter 24.0 97.55
7/01/74 summer 34.0 97.57 4/01/71 winter 25.0 98.25
8/01/74 summer 34.0 98.26 4/01/74 winter 25.0 98.95
6/01/71 summer 35.0 98.96 3/01/74 winter 27.0 99.65
7/01/71 summer 41.0 99.65

FILE: R\\PROJECTS\2110-616\TECH\90TH PERC TEMPS\STN 1207-90TH PERC TEMP, BOGGY BAYOU.XLS
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Table G.1 90th Percentile Temperature Calculations for Station 0011



Table G.2. Calculations for 90th percentile temperatures for Boggy Bayou (LDEQ 1207)

Boggy Bayou (LDEQ 1207) Black Bayou (Station 0011)
Water Water
Date Temp (C) Season Date Temp (C) Season
1/7/02 6.03 winter 1/8/02 3.8 winter
2/5/02 8.78 winter 2/4/02 9.21 winter
3/5/02 7.65 winter 3/4/02 3.31 winter
4/2/02 17.62 winter 4/1/02 15.82 winter
5/7/02 24.83 summer 5/6/02 20.58 summer
6/4/02 28.28 summer 6/3/02 24.5 summer
7/9/02 29.96 summer 7/8/02 27.31 summer
8/6/02 29.45 summer 8/13/02 27.09 summer
9/10/02 27.02 summer 9/9/02 25.81 summer
Oct 2002 no data -- 10/7/02 22.68 summer
11/6/02 12.59 winter 11/20/02 11.41 winter
12/3/02 9.77 winter 12/2/02 7.65 winter
1/13/04 8.39 winter Jan 2004 no data --
2/3/04 8.79 winter Jan 2004 no data --
3/9/04 16.10 winter Jan 2004 no data --
4/7/04 17.41 winter Jan 2004 no data --
Dec 2004 no data -- 12/8/04 11.1 winter

SUMMER (May - October)

Averages for summer months in which both stations were sampled (May-Sep 2002):

Boggy = 279 C Black = 25.1C
Difference between stations = 28 C
From Table G.1, 90th percentile summer temperature for Black Bayou = 301 C
Adjusted 90th percentile temp for Boggy Bayou for summer = 30.1 + 2.8 = 329 C

WINTER (November - April)

Averages for winter months in which both stations were sampled (Jan-Apr 2002, Nov-Dec 2002):

Boggy = 104 C Black = 85C
Difference between stations = 19C
From Table G.1, 90th percentile winter temperature for Black Bayou = 210C
Adjusted 90th percentile temp for Boggy Bayou for winter =21.0 + 1.9 = 229 C

FILE: R\\PROJECTS\2110-616\TECH\90TH PERC TEMPS\STN 1207-90TH PERC TEMP, BOGGY BAYOU.XLS

Page 1 of 1
Table G.2 90th Percentile Temperatures for Station 1207
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INFLOW DO CALCULATIONS FOR BOGGY BAYOU PROJECTIONS

ASSUMPTIONS: % saturation from calibration represents no reduction of NPS loads
100% saturation represents complete reduction of NPS loads

METHDOLOGY: First determine % saturation for calibration conditions, then calculate
% saturation for projection conditions based on the assumptions above
and the percent reductions specified for that projection. Then convert
each % saturation to mg/L based on the projection temperature.

NPS REDUCTIONS: 46% for summer
0% for winter

Calib. Calib. DO at % sat

Temp DO 100% sat. for

Calibration: (©) (ma/L) (ma/L) calib.
Headwater inflow 27.2 4.40 7.94 55.4%
Unnamed tribs 27.2 4.40 7.94 55.4%
Gilmer Bayou 315 5.20 7.36 70.6%

Proj. DO at Proj.

% sat temp 100% sat. input DO

Summer projection: for proj. (C) (mg/L) (mg/L)
Headwater inflow 75.9% 32.0 7.30 5.54
Unnamed tribs 75.9% 32.0 7.30 5.54
Gilmer Bayou 84.1% 32.0 7.30 6.14

Proj. DO at Proj.

% sat temp 100% sat. input DO

Winter projection: for proj. (C) (mg/L) (mg/L)
Headwater inflow 55.4% 22.9 8.60 4.76
Unnamed tribs 55.4% 22.9 8.60 476
Gilmer Bayou 70.6% 22.9 8.60 6.07

FILE: R\PROJECTS\2110-616\TECH\LA-QUAL\BOGGY\PROJECTION_INPUTS.XLS

Page 1 of 1
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Dissolved Oxygen (mg/L)

LA-QUAL Version 8.11
Sumer Projection with 46% NP3 reduction
LA-QUAL Model for Bogogy Bayou (100602

132.0
10

12

10

Fun at 12:58 on 09/28/2007

File D:‘comp models\LA-QUAL 8pllibogsum.txt

Piver Miles
a

!

! ]

15

10
Piver Kilometers

.00

10

.00

T

Dissolved Oxygen (mg/L)



LA-QUAL Verson8.11
Louisiana Department of Environmental Quality

Inputfieis D\comp_modelsll A-QUAL _8p11\bogsumix t
Output produced at 12:58 on 09/28/2007

$$$ DATA TYPE 1 (TTTLES AND CONTROL CARDS) $$%

CARDTYPE CONTROLTITLES

TITLEOL  LA-QUAL Model for Boggy Bayou (1006 02}
TIMLEG2  Summer Projecionwith 46% NPS redu cion
CNTROLO3 YES METR

ENDATAOL

$$$DATA TYPE 2 (MODEL OPTIONS) $$%
CARDTYPE MODEL OPTION

MODOPTO1 NO TEMPERATURE

MODOPT02 NO SALINITY

MODOPT03 NO CONSERVATIVE MATERIAL #1 UNITS=
MODOPTO4 NO CONSERVATIVE MATERIAL #2 UNITS=
MODOPT05 YES DISSOLVED OXYGEN

MODOPT06 YES BOD1 BIOCHEMICAL OXYGEN DEMAND #1

MODOPTO7 NO BOD2 BIOCHEMICAL OXYGEN DEMAND #2

MODOPT08 YES NITROGEN SERIES

MODOPT9 NO PHOSPHORUS

MODOPT10 NO CHLOROPHYLLA

MODOPT11 NO MACROPHYTES

MODOPT12 NO COLFORMS

MODOPT13 NO NONCONSERVATIVE MATERIAL UNITS=
ENDATAO2

$$$ DATA TYPE 3 (PROGRAM CONSTANTS) $65

CARDTYPE DESCRIPTION OF CONSTANT VALUE
PROGRAM  HYDRAULIC CALCULATION METHOD = 200000 (idths and depths)
PROGRAM  MAXIMUM ITERATION LIMIT = 200.00000

ENDATAC3
$$$ DATA TYPE 4 (TEMPERATURE CORRECTION CONSTANTS FOR RATE COEFFICIENTS) $5%
CARDTYPE RATECODE THETAVALUE

ENDATA04

$$$ CONSTANTS TYPE 5 (TEMPERATURE DATA) $5$

CARDTYPE  DESCRIPTION OF CONSTANT VALUE

Summer Projection 1 of 21



ENDATAS
$$$ DATA TYPE 6 (ALGAE CONSTANTS) $$5

CARDTYPE  DESCRIPTION OF CONSTANT

ENDATA0G

$$$ DATA TYPE 7 (MACROPHYTE CONSTANTS) $5%
CARDTYPE  DESCRIPTION OF CONSTANT

ENDATAO?

$$$ DATA TYPE 8 (REACH IDENTIFICATION DATA) $5%
CARDTYPE REACH ID NAMVE

REACHID 1 B1 BoggyBayouusof Gimer

REACHID 2 B2 Boggy Bayoudsof Gimer

ENDATAC8

$$$ DATA TYPE 9 (ADVECTIVE HYDRAULIC COEFFICIENTS)

CARDTYPE REACHID WIDTH WDTH
T =

HYDR1 1Bl 4100 0000

HYDR1 2 B2 9100 0000

ENDATAD

$$SDATATYPE 10 (DISPERSMVE HYDRAULIC COERFICIENTS

CARDTYPE REACH ID TIDAL DISPERSION D
RANGE "A'

ENDATA10

$SSDATATYPE 11 (INITAL CONDITIONS) $$$
CARDTYPE REACHID TEMP SALIN
INMAL 1 B1 3200 000

INTAL 2 B2 3200 000
ENDATA11

VALUE

VALUE

BEGIN END ELEM REACH ELE
REACH REACH LENGTH LENGTH PER
km km km km
2090 TO 060 01000 2030 203
060 TO 000 01000 060 6

55

WDTH DEPTH DEPTH DEPTH SLOP
o DE

0000 0280 0000 0000 0.00
0000 0160 0000 0000 0.00
)55

ISPERSION DISPERSION DISPERSION
‘B "C' "D

DO NH3 NO3+2 PHOS CHLA M

500 005 003 000 000
500 005 003 000 000

$SSDATATYPE 12 (REAERATION, SEDIMENT OXYGEN DEMAN D, BOD COEFFICIENTS) $$%

CARD RCH RCH K2 K2

B
K2 K2 BKGRND BOD BOD CO

Summer Projection 2 of 21

MS BEGIN END
RCH ELEM ELEM
NUM NUM

1208
204 209

E MANNINGS
I

00 0000
00 0000

ACRO

000
000

OD ANAER BOD2 ANAE
NV BOD2 BOD2 BOD2 CONV BOD



TYPE NUM ID OPT A 'B' "C'" SOD DECAY SETT TOS OD DECAY DECAY SETT TOSOD DECA

ghvid perdy mid perday perday md  perda
COEF1 1 B115LOUISIANA 0000 O. 000 0000 0810 0055 0000 00 00 0000 0000 0000 0000 000
COEF-1 2 B2 I5LOUISIANA 0000 O. 000 0000 1030 0055 0000 00 00 0000 0000 0000 0000 000

ENDATA12

$$EDATATYPE 13 (NITROGEN AND PHOSPHORUS COEFFICIE NTS) $$%

CARDTYPE REACHID ORGN ORGN OR GNCONV NH3 NH3 PHOS DENIT

DECA SETTTO NH3SRCE DECA SRCE SRCE RATE
COEF~2 1Bl 0020 0000 1000 0180 0000 0000 0000
COEF~2 2 B2 0020 0000 1000 0080 0000 0000 0000
ENDATA13

$ESDATATYPE 14 (ALGAE AND MACROPHYTE COEFFICIENTS ) $$6$

CARDTYPE REACHID SECCHI ALGAE ALGAE ALGCONV ALGAE ALGAE MACRO MACRO
DEPTH CHLA SETT TOSOD GROW RESP GROW RESP SHADING

ENDATA14
$$SDATATYPE 15 (COLIFORM AND NONCONSERVATIVE COEFHCIENTS) $$%

CARDTYPE REACHID COLFORM NCM NCM NCMCONV
DIE-OFF DECAY SETT TOSOD

ENDATA15

$SSDATATYPE 16 (NCREMENTAL DATAFOR FLOW, TEMPER  ATURE, SALINITY, AND CONSERVATIVES) $5$

CARDTYPE REACHID OUTH.OW INFLOW TEMP SALIN CMH CMHI INDIST OUTDIST
ENDATA16

$SSDATATYPE 17 (NCREMENTAL DATAFORDO,BOD,AND  NITROGEN) $56

CARDTYPE REACHID DO BOD ORGN NH3N NO3N BOD#2

ENDATAL7

$$EDATATYPE 18 (INCREMENTAL DATA FOR PHOSPHORUS, CHLOROPHYLL, COLIFORM, AND NONCONSERVATIVES) $56
CARDTYPE REACHID PHOS CHLA COL  NCM

ENDATA18

$SEDATATYPE 19 (NONPOINT SOURCE DATA) $5$

CARDTYPE REACHID BOD#lL ORGN COLl NCM DO BOD#2

Summer Projection 3 of 21
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NONPOINT 1 B1 1080 043 000 000 000 000
NONPOINT 2 B2 000 000 000 000 000 000
ENDATA19

$$EDATATYPE 20 (HEADWATER FOR FLOW, TEMPERATURE, SALINITY AND CONSERVATIVES) $5%

CARDTYPE ELEMENT NAVE UNIT FLOW FLOW TEMP SALN CM{ CM
m¥s o degC  ppt

HDWTR1 1 BoggyBayou O 000283 0100 000 000 0000 O.

ENDATA20

$SEDATATYPE 21 (HEADWATER DATAFORDO,BOD,ANDN  ITROGEN) $6%

CARDTYPE ELEMENT NAME DO BOD#L ORGN NH3N NO3N B
mgL mglL mglL mgl mgl

HDWTR-2 1 BoggyBayou 554 648 095 003 000

ENDATA21

$$S DATATYPE 22 (HEADWATER DATA FOR PHOSPHORUS, CHLOROPHYLL, COLIFORM, AND NONCONSERVATIVES) $$%

CARDTYPE ELEMENT NAME PHOS CHLA COL NCM
mgl. mgl. mgl. mglL

ENDATA2
$$$ DATA TYPE 23 (JUNCTION DATA) $$5

CARDTYPE JUNCTION UPSTRM RIVER NAME
ELEMENT ELEMENT KILOM

ENDATAZ3

$ESDATATYPE 24 (WASTELOAD DATA FOR FLOW, TEMPERAT URE, SALINITY, AND CONSERVATIVES) $5$

CARDTYPE ELEMENT RKILO NAME FLOW FOW FLOW TEMP SALIN
m¥s ds MGD degC ppt

WSTLDL 49 1610 NPSUnnamed Tib1 000283 009993 0065 000 000 O
WSTLD-L 126 840 NPS Unnamed Tib2 000283 009993 0065 000 000 O
WSTLD1 126 840 Lalauie LnOxPond 000329 011617 0075 000 000 O
WSTLD-1 158 520 Grawood Church 000033 001165 0008 000 000 O
WSTLD-1 203 070 NPS GimerBayou 000283 009993 0065 000 000 O
ENDATA24
$$$ DATA TYPE 25(WASTELOAD DATAFOR DO, BOD,ANDN  TROGEN) $5$

%BOD
CARDTYPE ELEMENT NAME DO BOD RMML ORGN NH3N NI

mgl. mglL mgl. mgl

Summer Projection 4 of 21
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WSTLD2 49 NPSUnnamedTrib1
WSTLD2 126 NPSUnnamed Trb2
WSTLD-2 126 Lalaure LnOxPond
WSTLD2 158 Grawood Church
WSTLD-2 203 NPSGimerBayou
ENDATA25

$$S DATATYPE 26 (WASTELOAD DATA FOR PHOSPHORUS, CHLOROPHYLL, COLIFORM, AND NONCONSERVATIVES) $$%

CARDTYPE ELEMENT NAME

ENDATA26

$SEDATATYPE 27 (LOWER BOUNDARY CONDITIONS) $$5%

CARDTYPE CONSTITUENT CONCENT
ENDATA27

$$$ DATA TYPE 28 (DAM DATA) $5%

CARDTYPE ELEMENT NAME EQN
ENDATA28

$ESDATATYPE 29 (SENSITMITY ANALYSIS DATA) $$6
CARDTYPE PARAMETER COL1 COL2 C
ENDATA29

$ESDATATYPE 30 (PLOT CONTROL CARDS) $$%
NUMBEROFPLOTS=1

NUMBER OF REACHESINPLOT 1= 2

PLOTRCH 12

ENDATA0

$ESDATATYPE 31 (OVERLAY PLOT DATA) $$$

ENDATA31

..... NO ERRORS DETECTED IN INPUT DATA
..... HYDRAULIC CALCULATIONS COMPLETED
..... TRIDIAGONAL MATRIX TERMS INITIALIZED

554 648 000 09% 003
554 648 000 0% 003
500 2300 000 330 170
500 6900 000 500 1000
614 729 000 078 003

PHOS CHLA COL NCM
mgL mgL mglL mgl

RATION

OL3 COL4 COL5 COL6 COL7 CO

Summer Projection 5 of 21
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[TERATIONS
..... CONSTITUENT CALCULATIONS COMPLETED

..... GRAPHICS DATAFORPLOT 1WRITTEN TOUNIT n
FINAL REPORT Boggy Bayou LA-QUAL Model! for Boggy Bayou (100602 )
REACHNO. 1 Boggy Bayou u/s of Gimer Summer Projection with 46% NPS reduct ion

Wk REACH INPUTS

ELEMTYPE FLOW TEMP SAIN CMH
NO. degC  ppt

1 HDWTR 000283 000 000 000
49 WSTLD 000283 000 000 000
126 WSTLD 000283 000 000 0.00
126 WSTLD 000329 000 000 000
158 WSTLD 000033 000 000 0.00
203 WSTLD 000283 000 000 000

CMHI DO BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN
mgl. mgl. mgl. mgl. mgl. mglL

0.00 554 648 000 648 000 095
000 554 648 000 648 000 09%5
0.00 554 648 000 648 000 0%
000 500 2300 0.00 2300 000 330
0.00 500 6900 000 6900 000 500
000 614 729 000 729 000 O.78

NH3 NO3+2 PHOS CHLA COLI NCM
mgl. mgl. mgl. pgl. #100mL

003 000 000 000 000 000
003 000 000 000 000 000
003 000 000 000 000 000
170 000 000 000 000 000
1000 000 000 000 000 000
003 000 000 000 000 000

*HYDRAULIC PARAMETER VALUES sk

ELEM BEGIN ENDING H.OW PCT ADVCTV TRAVEL DEPTH WIDTH VOLUME SURFACE X-SECT TIDAL TIDAL DISPRSN MEAN

NO. DIST DIST EFF VELO TIME AREA AREA PRISM VELO VELO
km kn m¥  ms dys m m m m n? m ms s ms
1 2090 2080 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
2 2080 2070 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
3 2070 2060 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
4 2060 2050 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
5 2050 2040 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
6 2040 2030 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
7 2030 2020 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
8 2020 2010 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
9 2010 2000 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
10 2000 1990 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
11 1990 1980 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
12 1980 1970 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
13 19.70 1960 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
14 1960 1950 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
15 1950 1940 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
16 1940 1930 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
17 1930 1920 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
18 1920 1910 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
19 1910 1900 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
20 1900 1890 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
21 1890 1880 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
22 1880 1870 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
23 1870 1860 000283 00 000247 047 028 410 11480 41000 115 0.00 0000 0000 0002
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24 1860 1850
25 1850 1840
26 1840 1830
27 1830 1820
28 1820 1810
29 1810 1800
30 1800 17.90
31 1790 1780
32 1780 17.70
33 17.70 1760
34 1760 1750
35 1750 1740
36 1740 1730
37 1730 1720
38 1720 1710
39 1710 1700
40 1700 1690
41 1690 1680
42 1680 16.70
43 1670 1660
44 1660 1650
45 1650 1640
46 1640 1630
47 1630 1620
48 1620 1610
49 1610 1600

61 1490 1480
62 1480 14.70
63 14.70 1460
64 1460 1450
65 1450 1440
66 1440 1430
67 1430 1420
68 1420 1410
69 1410 1400
70 1400 1390
71 1390 1380
72 1380 1370
73 1370 1360
74 1360 1350

000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
000283 00 000247
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493
0.00566 500 0.00493
000566 500 000493

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
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41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
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41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
41000
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41000
41000
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0.00 0.000
0.00 0.000
0.00 0.000
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
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0.00 0.000
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75 1350 1340
76 1340 1330

90 1110 1100
100 11.00 1090
101 1090 1080
102 1080 10.70
103 10.70 1060
104 1060 1050
105 1050 1040
106 1040 1030
107 1030 1020
108 1020 1010
109 1010 1000
110 1000 990
990 980
980 9.70
960

FRERE

116 940 930
117 930 920
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R

0.00566 500 000493
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
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0.00 0.000
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

0.000 0005
0.000 0005
0.000 0005
0.000 0005
0.000 0005
0000 0005
0.000 0005
0.000 0005
0.000 0005
0000 0005
0.000 0005
0000 0005
0.000 0005
0000 0005
0.000 0005
0000 0005
0.000 0005
0000 0005
0.000 0005
0000 0005
0.000 0005
0.000 0005
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0.000 0005
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0.000 0005
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0.000 0005
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0000 0005
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0.000 0005
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0.000 0005
0000 0005
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001178 760 001026
001178 760 001026
001178 760 001026
001178 760 001026
001178 760 001026
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410
410
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0.00 0.000
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0.00 0.000
0.00 0.000
0.00 0.000
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
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0.00 0.000
0.00 0.000
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0.00 0.000
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0.00 0.000
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0.00 0.000
0.00 0.000
0.00 0.000

0000 0010
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178 320 310
179 310 300
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TOT
AVG
CUM

001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001211 766 001055
001494 811 001301

00048

ELEM ENDING SAT REAER BOD#1 BOD#1 ABOD#1 BO
NO. DIST DO. RATE DECAY SETT DECAY DE

BIO

mglL 1da Vda Uda Lida 1

1 20800 7.30
2 20700 730
3 20600 7.30
4 20500 7.30
5 20400 7.30
6 20300 7.30
7 20200 7.30
8 20100 7.30
9 20000 7.30
10 19900 7.30
11 19800 7.30
12 19.700 7.30

311 010 000 000
311 010 000 0!
311 010 000 O
311 010 000 0!
311 010 000 O
311 010 000 0!
311 010 000 O
311 010 000 0!
311 010 000 O
311 010 000 000
311 010 000 000
311 010 000 000

0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0
0
0

011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
011 028 410 11480 41000 115
009 028 410 11480 41000 115

4925 2330443 8323000
028 410 115
4925

LOGICAL AND PHYSICAL COERFICIENTS ek

D#2 BOD#2 ABOD#2 BKGD FULL CORR ORGN ORGN
CAY SETT DECAY SOD SOD SOD DECAY SETT DE

da lda 1da * * * 1da lda 1

00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
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000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0011
000 0000 0000 0013

NH3 NH3 DENIT PO4 ALG MAC COL NCM
CAY SRCE RATE SRCE PROD PROD DECAY DECAY

[da * 1fda * * * 1ida 1da

43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000
43 000 000 0.00 000 000 000 000



13 19600 7.30
14 19500 7.30
15 19400 7.30
16 19.300 7.30
17 19200 7.30
18 19100 7.30
19 19000 7.30
20 18900 7.30
21 18800 7.30
22 18700 7.30
23 18600 7.30
24 18500 7.30
25 18400 7.30
26 18300 7.30
27 18200 7.30
28 18100 7.30
29 18000 7.30
30 17900 7.30
31 17800 7.30
32 17700 7.30
33 17.600 7.30
34 17500 7.30
35 17400 7.30
36 17.300 7.30
37 17200 730
38 17100 7.30
39 17000 7.30
40 16900 7.30
41 16800 7.30
42 16.700 7.30
43 16600 7.30
44 16500 7.30
45 16400 7.30
46 16.300 7.30
47 16200 7.30
48 16100 7.30
49 16000 7.30
50 15900 7.30
51 15800 7.30
52 15700 7.30
53 15600 7.30
54 15500 7.30
55 15400 7.30
56 15300 7.30
57 15200 7.30
58 15100 7.30
59 15000 7.30
60 14.900 7.30
61 14800 7.30
62 14.700 7.30
63 14600 7.30

311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 O
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
311 010 000 0!
311 010 000 Of
326 0.10 000 0!
326 010 000 Of
326 010 000 0!
326 010 000 Of
326 0.10 000 0!
326 010 000 Of
326 0.10 000 0!
326 010 000 Of
326 0.10 000 0!
326 010 000 Of
326 010 000 0!
326 010 000 Of
326 0.10 000 0!
326 010 000 Of
326 010 000 0!
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00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
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43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000



64 14500 7.30
65 14400 7.30
66 14.300 7.30
67 14200 7.30
68 14.100 7.30
69 14000 7.30
70 13900 7.30
71 13800 7.30
72 13700 7.30
73 13600 7.30
74 13500 7.30
75 13400 7.30
76 13300 7.30
77 13200 7.30
78 13100 7.30
79 13000 7.30
80 12900 7.30
81 12800 7.30
82 12700 7.30
83 12600 7.30
84 12500 7.30
85 12400 7.30
86 12300 7.30
87 12200 7.30
83 12100 7.30
89 12000 7.30
90 11900 7.30
91 11.800 7.30
92 11.700 7.30
93 11600 7.30
94 11500 7.30
95 11400 7.30
9% 11.300 7.30
97 11200 7.30
98 11100 7.30
99 11000 7.30

326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 0!
326 010 000 Of
326 010 000 Of
326 0.10 000 0!
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 0!
326 010 000 Of
326 0.10 000 0.
326 010 000 Of
326 0.10 000 0!
326 010 000 Of
326 0.10 000 0!
326 010 000 Of
326 0.10 000 0!
326 010 000 Of

8888383383833388383838833838838388338838388888888

100 10900 7.30 326 010000 O
101 10800 7.30 326 0.10 000 O
102 10.700 7.30 326 010000 O
103 10600 7.30 326 0.10 000 O
104 10500 7.30 326 010 000 O
105 10400 7.30 326 0.10 000 O!
106 10300 7.30 326 010000 O
107 10200 7.30 326 0.10 000 O!
108 10100 7.30 326 010000 O
109 10000 7.30 326 0.10 000 O
110 9900 7.30 326 0.10 000 O
111 9800 7.30 326 010 0.00 O
112 9700 730 326 0.10 000 O
113 9600 7.30 326 010 0.00 O
114 9500 7.30 326 010 000 O

8888888888

OO0OO0CO0OO0C KOO0 POO0OO0O0OO0O0O0OO0O0OO0O0O0D0DO0OO0O0O0D0DO0OO0O0OO0ODOO0OO0O0OO0OOO0OOO0OOOO

8

00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O

Summer Projection 12 of 21

43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
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127

5556 antoBEERRRBRERBER

149
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9400 730
9300 7.30
9200 7.30
9100 7.30
9000 7.30
8900 7.30
8800 7.30
8700 7.30
8600 7.30
8500 7.30
8400 730
8300 7.30
8200 7.30
8100 7.30
8000 7.30
7900 7.30
7800 7.30
7.700 7.30
7600 730
7500 7.30
7400 730
7300 7.30
7200 7.30
7100 730
7000 7.30
6900 7.30
6800 7.30
6.700 7.30
6600 7.30
6500 7.30
6400 7.30
6300 7.30
6200 7.30
6100 7.30
6000 7.30
5900 7.30
5800 7.30
5700 7.30
5600 7.30
5500 7.30
5400 7.30
5300 7.30
5200 7.30
5100 7.30
5000 7.30
4900 7.30
4800 7.30
4700 7.30
4600 7.30
4500 7.30
4400 730

326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
326 0.10 000 O
326 010 000 Of
360 0.10 000 0!
360 0.10 000 Of
360 0.10 000 0!
360 010 000 Of
360 0.10 000 0!
360 010 000 Of
360 0.10 000 0!
360 010 000 Of
360 0.10 000 0.
360 010 000 Of
360 010 000 Of
360 0.10 000 0!
360 010 000 Of
360 0.10 000 0!
360 010 000 Of
360 0.10 000 0!
360 0.10 000 Of
360 0.10 000 0!
360 010 000 Of
360 0.10 000 0!
360 0.10 000 Of
360 0.10 000 0!
360 010 000 Of
360 0.10 000 0!
360 010 000 Of
360 0.10 000 0!
360 010 000 Of
360 0.10 000 0!
360 010 000 Of
360 0.10 000 0!
360 0.10 000 Of
360 0.10 000 0!
362 010 000 Of
362 010 000 0!
362 010 000 Of
362 010 000 0!
362 010 000 Of
362 010 000 0!
362 010 000 Of
362 010 000 0!

8888888883883888388388888888838888888388888883888888888888
O0000O00O0000000000000000000000000000000000000000O0O00O

00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
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43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000



166 4300 7.30 362 010 0.00 O
167 4200 730 362 010 000 O
168 4100 7.30 362 010 0.00 O
169 4000 7.30 362 010 000 O
170 3900 7.30 362 010 0.00 O
171 3800 7.30 362 010 000 O
172 3700730 362 010000 O
173 3600 730 362 010 000 O
174 3500730 362 010 0.00 O
175 3400 730 362 010 000 O
176 3300730 362 010000 O
177 3200730 362 010000 O
178 3100 7.30 362 010 0.00 O
179 3000 7.30 362 010 000 O
2900 730 362 010 000 O
181 2800 7.30 362 010 000 O
2700 730 362 010 000 O
2600 7.30 362 010 000 Of
2500 730 362 010 000 O
2400 730 362 010 000 Of
2300 730 362 010 000 O
2200 730 362 010 000 O
2100 7.30 362 010 000 Of
2000 730 362 010 000 O
190 1900 7.30 362 010 000 O
191 1800730 362 010 0.00 O
192 1700 730 362 010 000 O
193 1600 7.30 362 010 0.00 O
194 1500 7.30 362 010 000 O
195 1400 730 362 010 0.00 O
196 1300 7.30 362 010 000 O
197 1200730 362 010000 O
198 1100 7.30 362 010 000 O
199 1000730 362 010000 O
200 0900 7.30 362 010 000 Of
201 0800 7.30 362 0.10 000 Of
202 0700 7.30 362 010000 000
203 0600 7.30 3.78 010000 000 O

3

BEERERBR
88888888338883388833888383388838338883388

cNololoNololNolololeolololoNoloNolololoololololoNolololoNololoNoloNoNeNeNe]

AVG20DEGCRATE 270 005000 000 O

*ghed > mgl/day

W

ELEM ENDING TEMP SALIN CWH CWVHI DO

NO. DIST DEGC PPT mglL

1 20800 3200 000 000 000 528
2 20700 3200 000 000 000 518

00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000 172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O
00000 000172172172 003000 O
00000 000172 172172 003000 O

.00 000 000 081 002 000 O

ATER QUALITY CONSTITUENT VALUES e

BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN  NH3 NO3+2
mgl. mgl. mgL. mgl. mgl. mglL. mglL

641 000 641 000 095 003 001
6.34 000 634 000 094 004 001
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43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
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43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000
43 000 000 000 0.00 000 000 000

18 000 000 000 0.00 000

TOTN PHOS CHLA MACRO COLI NCM
mgl. mgl. Ll gh® #100mL

099 000 000 000 0. 000
099 000 000 000 0. 000



3 20600 3200 0.00
4 20500 3200 000
5 20400 3200 0.00
6 20300 3200 000
7 20200 3200 0.00
8 20100 3200 000
9 20000 3200 0.00
10 19900 3200 0.00
11 19800 3200 0.00
12 19.700 3200 0.00
13 19600 3200 0.00
14 19500 3200 0.00
15 19400 3200 0.00
16 19.300 3200 0.00
17 19200 3200 0.00
18 19100 3200 0.00
19 19000 3200 0.00
20 18900 3200 000
21 18800 3200 000
22 18700 3200 000
23 18600 3200 000
24 18500 3200 000
25 18400 3200 000
26 18300 3200 000
27 18200 3200 000
28 18100 3200 000
29 18000 3200 000
30 17.900 3200 0.00
31 17800 3200 000
32 17.700 3200 000
33 17600 3200 000
34 17500 3200 000
35 17400 3200 000
36 17.300 3200 000
37 17200 3200 000
38 17.100 3200 000
39 17000 3200 000
40 16.900 32,00 0.00
41 16800 3200 000
42 16.700 3200 000
43 16600 3200 000
44 16500 3200 000
45 16400 3200 000
46 16.300 3200 000
47 16200 3200 000
48 16100 32,00 000
49 16000 3200 000
50 15.900 32.00 0.00
51 15800 3200 000
52 15.700 3200 000
53 15600 3200 000

000 514
000 512
000 511
000 511
000 511
000 511
000 511
000 511
000 511
000 512
000 512
000 512
000 512
000 512
000 512
000 512
000 512
000 512
000 512
000 512
000 513
000 513
000 513
000 513
000 513
000 513
000 513
000 513
000 513
000 513
000 513
000 513
000 513
000 513
000 514
000 514
000 514
000 514
000 514
000 514
000 514
000 514
000 514
000 514
000 514
000 514
000 529
000 526
000 525
000 524
000 523

6.28 000 628 000 094 004 002
622 000 622 000 094 004 003
6.16 000 616 000 094 004 004
6.10 000 610 000 093 005 005
6.05 000 605 000 093 005 006
6.00 000 600 000 093 005 007
595 000 595 000 093 005 008
590 000 590 000 093 005 009
586 000 586 000 092 005 010
582 000 582 000 092 005 011
577 000 577 000 092 005 012
574 000 574 000 092 005 013
570 000 570 000 091 005 014
566 000 566 000 091 005 015
563 000 563 000 091 005 016
559 000 559 000 091 005 017
556 000 556 000 091 005 018
553 000 553 000 090 005 019
550 000 550 000 090 005 0.20
548 000 548 000 090 005 022
545 000 545 000 090 005 0.23
542 000 542 000 0.89 005 0.24
540 000 540 000 089 005 025
538 000 538 000 089 005 0.26
535 000 535 000 089 005 027
533 000 533 000 0.89 005 0.28
531 000 531 000 089 005 029
529 000 529 000 0.88 005 0.30
527 000 527 000 088 005 031
526 000 526 000 088 005 032
524 000 524 000 088 005 033
522 000 522 000 088 005 0.34
521 000 521 000 087 005 035
519 000 519 000 087 005 0.36
518 000 518 000 087 005 037
516 000 516 000 087 005 0.39
515 000 515 000 087 005 040
514 000 514 000 087 005 041
513 000 513 000 086 005 042
511 000 511 000 086 005 043
510 000 510 000 086 005 044
509 000 509 000 086 005 045
508 000 508 000 086 005 046
507 000 507 000 086 005 047
506 000 506 000 086 005 048
505 000 505 000 085 005 049
575 000 575 000 090 004 025
573 000 573 000 090 004 025
571 000 571 000 090 004 026
569 000 569 000 090 004 0.26
567 000 567 000 090 004 027
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54 15500 32,00 0.00
55 15400 3200 000
56 15.300 32.00 0.00
57 15200 3200 000
58 15100 32,00 0.00
59 15000 3200 000
60 14.900 3200 000
61 14.800 3200 0.00
62 14.700 3200 000
63 14,600 3200 000
64 14.500 3200 000
65 14400 3200 000
66 14.300 3200 000
67 14200 3200 000
68 14.100 3200 000
69 14000 3200 000
70 13900 3200 000
71 13800 3200 000
72 13700 3200 000
73 13600 3200 000
74 13500 3200 000
75 13400 3200 000
76 13300 3200 000
77 13200 3200 000
78 13100 3200 000
79 13000 3200 000
80 12900 3200 000
81 12.800 3200 0.00
82 127700 3200 000
83 12,600 32.00 0.00
84 12500 3200 000
85 12400 32,00 000
86 12300 3200 000
87 12200 3200 000
83 12100 3200 000
89 12,000 32.00 0.00
90 11.900 3200 0.00
91 11.800 3200 000
92 11700 3200 000
93 11600 3200 000
94 11500 3200 000
95 11400 3200 000
9 11.300 3200 000
97 11.200 3200 000
98 11.100 3200 0.00
99 11.000 3200 000
100 10.900 3200 0.00
101 10800 32.00 0.00
102 10.700 32,00 0.00
103 10600 32.00 0.00
104 10500 3200 000

000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 523
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524

565 000 565 000 090 005 0.27
564 000 564 000 089 005 027
562 000 562 000 0.89 005 0.28
560 000 560 000 089 005 028
559 000 559 000 0.89 005 0.29
557 000 557 000 089 005 029
555 000 555 000 0.89 005 0.30
554 000 554 000 089 005 030
552 000 552 000 0.89 005 031
551 000 551 000 089 005 031
549 000 549 000 0.89 005 032
548 000 548 000 089 005 032
547 000 547 000 088 005 033
545 000 545 000 088 005 033
544 000 544 000 088 005 0.34
543 000 543 000 088 005 034
542 000 542 000 088 005 0.35
540 000 540 000 088 005 035
539 000 539 000 088 005 0.36
538 000 538 000 088 005 036
537 000 537 000 088 005 037
536 000 536 000 088 005 037
535 000 535 000 088 005 038
534 000 534 000 087 005 0.39
532 000 532 000 087 005 039
531 000 531 000 087 005 040
530 000 530 000 087 005 040
529 000 529 000 087 005 041
528 000 528 000 087 005 041
528 000 528 000 087 005 042
527 000 527 000 087 005 042
526 000 526 000 087 005 043
525 000 525 000 087 005 043
524 000 524 000 087 005 044
523 000 523 000 086 005 044
522 000 522 000 086 005 045
522 000 522 000 086 005 045
521 000 521 000 086 005 046
520 000 520 000 086 005 046
519 000 519 000 086 005 047
518 000 518 000 086 005 047
518 000 518 000 0.86 005 048
517 000 517 000 086 005 048
516 000 516 000 086 005 049
516 000 516 000 086 005 049
515 000 515 000 086 005 050
514 000 514 000 086 005 050
514 000 514 000 085 005 051
513 000 513 000 085 005 051
513 000 513 000 0.85 005 052
512 000 512 000 085 005 052
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105 10400 32.00 0.00
106 10.300 32,00 0.00
107 10200 32.00 0.00
108 10.100 32,00 0.00
109 10000 32.00 0.00
110 9900 3200 0.00
111 9800 3200 0.00
112 9700 3200 0.00
113 9600 3200 0.00
114 9500 3200 0.00
115 9400 3200 0.00
116 9.300 3200 0.00
117 9200 3200 0.00
118 9100 3200 000
119 9000 3200 0.00
120 8900 3200 0.00
121 8800 3200 0.00
122 8.700 3200 0.00
123 8600 3200 0.00
124 8500 3200 0.00
125 8400 3200 0.00
126 8300 3200 0.00
127 8200 3200 0.00
128 8100 3200 0.00
129 8000 3200 0.00
130 7.900 3200 0.00
131 7.800 3200 0.00
132 7700 3200 0.00
133 7.600 3200 0.00
134 7500 3200 0.00
135 7400 3200 000
136 7.300 3200 0.00
137 7200 3200 0.00
138 7.100 3200 0.00
139 7.000 3200 0.00
140 6900 3200 0.00
141 6.800 3200 0.00
142 6700 3200 0.00
143 6.600 3200 0.00
144 6500 3200 0.00
145 6400 3200 000
146 6300 3200 0.00
147 6.200 3200 0.00
148 6100 3200 0.00
149 6.000 3200 0.00
150 5900 3200 0.00
151 5.800 3200 0.00
152 5700 3200 0.00
153 5.600 3200 0.00
154 5500 3200 0.00
155 5400 3200 000

000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 524
000 520
000 516
000 514
000 513
000 513
000 512
000 513
000 513
000 513
000 514
000 515
000 515
000 516
000 517
000 517
000 518
000 519
000 519
000 520
000 520
000 521
000 522
000 522
000 523
000 523
000 524
000 524
000 524
000 525
000 525

511 000 511 000 0.85 005 053
511 000 511 000 085 005 053
510 000 510 000 0.85 005 054
510 000 510 000 085 005 054
509 000 509 000 085 005 055
509 000 509 000 085 005 056
508 000 508 000 085 005 056
508 000 508 000 085 005 057
507 000 507 000 085 005 057
507 000 507 000 085 005 058
506 000 506 000 084 005 058
506 000 506 000 084 005 059
505 000 505 000 084 005 059
505 000 505 000 084 005 060
504 000 504 000 084 005 060
504 000 504 000 084 005 061
504 000 504 000 084 005 061
503 000 503 000 084 005 062
503 000 503 000 084 005 062
502 000 502 000 084 005 063
502 000 502 000 084 005 063
10.33 000 1033 000 155 049 033
1028 000 1028 000 155 047 035
1022 000 1022 000 155 045 037
1016 000 1016 000 154 043 039
10.10 000 1010 000 154 042 041
1005 000 1005 000 154 040 043
999 000 999 000 154 039 045
994 000 994 000 153 037 047
988 000 988 000 153 036 049
983 000 983 000 153 035 050
978 000 978 000 153 034 052
973 000 973 000 152 033 04
967 000 967 000 152 031 055
962 000 962 000 152 030 057
957 000 957 000 152 029 058
952 000 952 000 152 028 059
947 000 947 000 151 028 061
942 000 942 000 151 027 062
937 000 937 000 151 026 063
933 000 933 000 151 025 064
928 000 928 000 150 024 0.66
923 000 923 000 150 024 067
918 000 918 000 150 023 068
914 000 914 000 150 022 069
909 000 909 000 150 022 0.70
905 000 905 000 149 021 0.71
900 000 900 000 149 020 0.72
896 000 896 000 149 020 0.73
891 000 891 000 149 019 0.74
887 000 887 000 148 019 0.75
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FINAL REPORT  Boggy Bayou

5300 32.00 0.00
5200 3200 000
5100 32.00 0.00
5000 3200 000
4900 3200 0.00
4800 3200 000
4700 3200 0.00
4,600 3200 000
4500 3200 0.00
4400 3200 000
4.300 3200 0.00
4200 3200 000
4.100 3200 0.00
4,000 3200 000
3900 32.00 0.00
3800 3200 000
3.700 32.00 0.00
3600 3200 000
3500 32.00 0.00
3400 3200 000
3300 3200 0.00
3200 3200 0.00
3100 3200 000
3000 3200 0.00
2900 3200 000
2800 3200 0.00
2700 3200 000
2600 3200 0.00
2500 3200 000
2400 3200 000
2300 3200 000
2200 3200 0.00
2100 3200 000
2000 3200 0.00
1900 3200 0.00
1800 3200 000
1700 3200 0.00
1,600 3200 000
1500 3200 0.00
1400 3200 000
1.300 3200 0.00
1200 3200 000
1100 3200 0.00
1,000 3200 000
0900 3200 000
0800 32.00 0.00
0:700 3200 000
0600 32.00 0.00

000 526
000 526
000 521
000 519
000 517
000 516
000 515
000 515
000 516
000 516
000 516
000 517
000 517
000 518
000 519
000 519
000 520
000 520
000 521
000 521
000 522
000 522
000 523
000 523
000 524
000 524
000 525
000 525
000 526
000 526
000 526
000 527
000 527
000 527
000 528
000 528
000 528
000 529
000 529
000 529
000 529
000 530
000 530
000 530
000 530
000 531
000 531
000 545

883 000 883 000 148 018 0.76
879 000 879 000 148 018 0.77
1037 000 1037 000 157 043 Q.77
1031 000 1031 000 157 042 0.79
1026 000 1026 000 157 040 081
1020 000 1020 000 157 039 082
10.14 000 1014 000 156 037 084
1009 000 1009 000 156 036 086
1004 000 1004 000 156 035 087
998 000 998 000 156 034 089
993 000 993 000 156 033 091
988 000 988 000 155 032 092
982 000 982 000 155 031 094
977 000 977 000 155 030 095
972 000 972 000 155 029 096
967 000 967 000 154 028 098
962 000 962 000 154 027 099
957 000 957 000 154 026 100
952 000 952 000 154 025 101
947 000 947 000 153 025 102
943 000 943 000 153 024 104
938 000 938 000 153 023 105
933 000 933 000 153 023 106
929 000 929 000 153 022 107
924 000 924 000 152 021 108
919 000 919 000 152 021 109
915 000 915 000 152 020 110
911 000 911 000 152 020 111
906 000 906 000 151 019 112
902 000 902 000 151 019 113
897 000 897 000 151 018 113
893 000 893 000 151 018 114
889 000 889 000 151 018 115
885 000 885 000 150 017 116
881 000 881 000 150 017 117
877 000 877 000 150 016 117
873 000 873 000 150 016 118
869 000 869 000 150 016 119
865 000 865 000 149 015 120
861 000 861 000 149 015 120
857 000 857 000 149 015 121
853 000 853 000 149 015 122
849 000 849 000 148 014 122
845 000 845 000 148 014 123
842 000 842 000 148 014 124
838 000 838 000 148 014 124
834 000 834 000 148 013 125
812 000 812 000 1.34 011 102

LA-QUAL Model for Boggy Bayou (100602
Summer Projection 18 of 21
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REACHNO. 2 Boggy Bayoud/s of Gimer

ELEMTYPE FLOW TEMP SAIN CMH
NO. degC  ppt

204 UPRRCH 001494 3200 000 000

ELEM BEGIN ENDNG H.OW PCT ADVCTV
NO. DIST DIST EFF VELO
km km m¥s m's

204 060 050 001494 811 001026
205 050 040 001494 811 001026
206 040 030 001494 811 001026
207 030 020 001494 811 001026
208 020 010 001494 811 001026
209 010 000 001494 811 001026

TOT
AVG 00103
CUM

BIO

ELEM ENDING SAT REAER BOD#1 BOD#1 ABOD#1 BO
NO. DIST DO. RATE DECAY SETT DECAY DE
mglL 1da Vda Uda Lida 1

204 0500 7.30 631 010000 000 O
205 0400 730 631 010000 000 O
206 0300 7.30 631 010000 000 O
207 0200 7.30 631 010000 000 O
208 0100 7.30 631 010000 000 O
209 0000 7.30 631 010000 000 O

AVG20DEGCRATE 507 005000 000 O

*ghwd > mgl/day

W

ELEM ENDING TEMP SALN CMH CMHI DO
NO. DIST DEGC PPT mglL

Summer Projection with 46% NPS reduct

W REACH INPUTS

CMHI - DO BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN
mgl. mgl. mgl. mgl. mgl. mglL

0.00 545 812 000 812 000 134

*HYDRAULIC PARAMETER VALUES stk

TRAVEL DEPTH WIDTH VOLUME SURFACE X-SECT
TIME AREA AREA
dys m m m m n?

011 016 910 14560 91000 146
011 016 910 14560 91000 146
011 016 910 14560 91000 146
011 016 910 14560 91000 146
011 016 910 14560 91000 146
011 016 910 14560 91000 146

068 87360 546000
016 910 146
4992

LOGICAL AND PHYSICAL COEFFICIENTS ek

D#2 BOD#2 ABOD#2 BKGD FULL CORR ORGN ORGN
CAY SETT DECAY SOD SOD SOD DECAY SETT DE
lda 1/da 1/da * * * 1idalda 1

.00 000 000219219219 003000 O
00000 000219219219 003000 O
.00 000 000219219219 003000 O
00000 000219219219 003000 O
.00 000 000219219219 003000 O
00000 000219219219 003000 O

.00 000 000103 002 000 O

ATER QUALITY CONSTITUENT VALUES e

BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN  NH3 NO3+2
mgL. mgL. mgL. mgl. mgl. mglL. mglL

Summer Projection 19 of 21

NH3 NO3+2 PHOS CHLA COLI NCM
mgl. mgl. mgl. pgl. #100mL

011 102 000 000 000 0.0

TIDAL TIDAL DISPRSN MEAN
PRISM VELO VELO
m ms mis ms

000 0000 0000 0010
000 0000 0000 0010
000 0000 0000 0010
000 0000 0000 0010
000 0000 0000 0010
000 0000 0000 0010

NH3 NH3 DENIT PO4 ALG MAC COL NCM
CAY SRCE RATE SRCE PROD PROD DECAY DECAY
lda * lda * * * 1/da lda

19 000 000 0.00 000 000 0.00 000
.19 000 0.00 000 000 000 000 000
19 000 000 0.00 000 000 0.00 000
.19 000 000 000 000 000 000 000
19 000 000 0.00 000 000 0.00 000
.19 000 0.00 000 000 000 000 000

.08 000 000 000 000 000

TOTN PHOS CHLA MACRO COLI NCM
mgL. mglL pgl. gm® #/100mL

NCM
SETT
1/da

0.00
0.00

000
000

000



204 05003200000 000 000 526
205 04003200000 000 000 515
206 03003200000 000 000 509
207 02003200000 000 000 505
208 01003200000 000 000 503
209 00003200000 000 000 502

STREAM SUMMARY
Boggy Bayou

TRAVELTIME =  4992DAYS
MAXMUMEFFLUENT = 8LO06 PERCENT
FLOW = 000283TO 0.014%4 m3s
DISPERSION = 00000 TO 00000 n¥s
VELOCITY = 000247TO 001301 m/s

DEPTH =016 TO 028 m
WIDTH =410 TO 910 m

ORG-NDECAY 03 TO 003 per
ORGNSETTLNG = 000 TO 000 per

TEMPERATURE = 3200 TO 3200 deg

DISSOLVEDOXYGEN = 502 TO 545 mglL

803 000 803 000 134 011 102
794 000 794 000 134 011 102
786 000 786 000 133 012 103
7.78 000 7.78 000 133 012 103
769 000 769 000 132 012 103
761 000 761 000 132 012 103

LA-QUAL Mode! for Boggy Bayou (100602
Summer Projection with 46% NPS reduct
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LA-QUAL Model for Boggy Bayou (100602)
Summer Projection with 46% NPS reduction

INPUT/OUTPUT LOADING SUMMARY
FLOW DO BOD#lL BOD#2 ORGN NH3N NO 3N PHOS CHLA NCM
m¥s kgd kgd kgd kgd kgd k gd kod

HEADWATER FLOW 0003 14 16 00 02 00 00 00 00 00
INCREMENTAL INFLOW 0000 00 00 00 00 00 00 00 00 00
INCREMENTAL OUTHLOW 0000 00 00 00 00 00 00 00 00 00
WASTELOADS 0012 58 135 00 17 08 00 00 00 00
WITHDRAWLS 0000 00 00 00 00 00 00 00 00 00
FLOW THRU LOWER BNDRY 0015 ©5 98 00 17 02 - 13 00 00 00
DISPERSION THRU LOWER BNDRY 00 00 00 00 00 00 00 00 00
DISPERSION THRUHDWTR BNDRY 00 00 00 00 00 00 00 00 00
NON-POINT INPUT 00 108 00 04 00
NATURAL REAERATION 1 6.7

DAM REAERATION 00

BACKGROUND SOD -1 555

BOD#1 DECAY - 160 -160

BOD#1 SETTLING 00 00

ANAEROBIC BOD#1 DECAY 00

BOD#2 DECAY 00 00

BOD#2 SETTLING 00 00

ANAEROBIC BOD#2 DECAY 00

ORG-NDECAY 00 07 07

ORGNSETTLING 00 00

NH3 DECAY 58 -13 13

BACKGROUND NH3 SOURCE 00

OTHER DENITRIFICATION 00

PHOSPHORUS SOURCE 00

ALGAE PHOTOSYNTHESIS 00 00 00 00 00
ALGAE RESPIRATION 00 00 00 00
ALGAE SETTLING 00 00
MACRO PHOTOSYNTHESIS 00 00 00 00

NCM DECAY 00 00
NCM SETTLING 00 00
TOTALINPUTS 0015 1 88 258 00 24 15 13 00 00 00
TOTALOUTPUTS 0015 -1 88 258 00 24 -15 - 13 00 00 00
NET CONVERGENCE ERROR 0000 00 00 00 00 00 00 00 00 00

..... EXECUTION COMPLETED
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APPENDIX J

LA-QUAL Output for Winter Projection



Dissolved Oxygen (mg/L)

LA-QUAL Version 8.11
Winter Projection with 0% NP2 reduction
LA-QUAL Model for Bogogy Bayou (100602

132.0
10

12

10

Fun at 13:02 on 09/28/2007

File D:‘comp models\LA-QUAL 8pllibogwin. txt

Piver Miles
a

!

! ]

15

10
Piver Kilometers

.00

10

.00

.48

Dissolved Oxygen (mg/L)



LA-QUAL Verson8.11
Louisiana Department of Environmental Quality

Inputfieis D\comp_modelslL A-QUAL _8p11\bogwinix
Output produced at 13:02 on 09/28/2007

$ESDATATYPE 1 (TITLES AND CONTROL CARDS) $$$
CARDTYPE CONTROLTITLES

TIMLEOL  LA-QUAL Model for Boggy Bayou (1006
TITLEG2 ~ Winter Projecion with 06 NPS reduc
CNTROLO3 YES METR

ENDATAOL

$$$DATA TYPE 2 (MODEL OPTIONS) $$%
CARDTYPE MODEL OPTION

MODOPTO1 NO TEMPERATURE

MODOPT02 NO SALINITY

MODOPT03 NO CONSERVATIVE MATERIAL #1
MODOPTO4 NO CONSERVATIVE MATERIAL #2
MODOPT05 YES DISSOLVED OXYGEN

MODOPT06 YES BOD1 BIOCHEMICAL OXYGEN DEMAND #1
MODOPT07 NO BOD2 BIOCHEMICAL OXYGEN DEMAND #2

MODOPT08 YES NITROGEN SERIES
MODOPT9 NO PHOSPHORUS

MODOPT10 NO CHLOROPHYLLA

MODOPT11 NO MACROPHYTES

MODOPT12 NO COLFORMS

MODOPT13 NO NONCONSERVATIVE MATERIAL
ENDATAO2

$$$ DATA TYPE 3 (PROGRAM CONSTANTS) $55
CARDTYPE  DESCRIPTION OF CONSTANT
PROGRAM  HYDRAULIC CALCULATION METHOD

PROGRAM  MAXIMUM ITERATION LIMIT
ENDATAO3

02)

UNITS=

UNITS=

VALUE

2,00000 widths and depths)
20000000

$$5DATATYPE 4 (TEMPERATURE CORRECTION CONSTANTS FOR RATE COEFHCIENTS) $$$

CARDTYPE RATECODE THETAVALUE
ENDATA04
$$$ CONSTANTS TYPE 5 (TEMPERATURE DATA) $5$

CARDTYPE DESCRIPTION OF CONSTANT

VALUE
Winter Projection 1 of 21



ENDATAS
$$$ DATA TYPE 6 (ALGAE CONSTANTS) $$5

CARDTYPE  DESCRIPTION OF CONSTANT

ENDATA0G

$$$ DATA TYPE 7 (MACROPHYTE CONSTANTS) $5%
CARDTYPE  DESCRIPTION OF CONSTANT

ENDATAO?

$$$ DATA TYPE 8 (REACH IDENTIFICATION DATA) $5%
CARDTYPE REACH ID NAVE

REACHID 1 B1 BoggyBayouusof Gimer

REACHID 2 B2 Boggy Bayouds of Gimer

ENDATAC8

$$$ DATA TYPE 9 (ADVECTIVE HYDRAULIC COEFFICIENTS)

CARDTYPE REACHID WIDTH WDTH
weooge

HYDR1 1Bl 4100 0000

HYDR1 2 B2 9100 0000

ENDATAD

$$SDATATYPE 10 (DISPERSMVE HYDRAULIC COEFRFICIENTS

CARDTYPE REACH ID TIDAL DISPERSION D
RANGE "A’

ENDATA10

$SSDATATYPE 11 (INITAL CONDITIONS) $$$
CARDTYPE REACHID TEMP SALIN
INMAL  1B1 2290 000

INMAL 2 B2 2290 000
ENDATA11

VALUE

VALUE

BEGIN END ELEM REACH ELE
REACH REACH LENGTH LENGTH PER
km km km km
2090 TO 060 01000 2030 203
060 TO 000 01000 060 6

55

WDTH DEPTH DEPTH DEPTH SLOP
cDE

0000 0280 0000 0000 0.000
0000 0160 0000 0000 0.00
)55

ISPERSION DISPERSION DISPERSION
‘B "C' "D

DO NH3 NO3+2 PHOS CHLA M

500 005 003 000 000
500 005 003 000 000

$SEDATATYPE 12 (REAERATION, SEDIMENT OXYGEN DEMAN D, BOD COEFFICIENTS) $$%

CARD RCH RCH K2 K2

B
K2 K2 BKGRND BOD BOD CO

Winter Projection 2 of 21

MS BEGIN END
RCH ELEM ELEM
NUM NUM

1208
204 209

E MANNINGS
I\

00 0000
00 0000

ACRO

000
000

OD ANAER BOD2 ANAE
NV BOD2 BOD2 BOD2 CONV BOD



TYPE NUM ID OPT A 'B' 'C' SOD DECAY SEIT TOS
ghed perday  mvd

COEFF1 1 BL15LOUISIANA 0000 O. 000 0000 1500 0055 0000 00

COEFF1 2 B2 15LOUISIANA 0000 O. 000 0000 1900 0055 0000 00

ENDATAL2

$$EDATATYPE 13 (NITROGEN AND PHOSPHORUS COEFFICIE NTS) $$%

CARDTYPE REACHID ORGN ORGN OR GNCONV NH3 NH3 PHOS DENIT

DECA SETTTO NH3SRCE DECA SRCE SRCE RATE
COEF~2 1Bl 0020 0000 1000 0180 0000 0000 0000
COEF~2 2 B2 0020 0000 1000 0080 0000 0000 0000
ENDATA13

$ESDATATYPE 14 (ALGAE AND MACROPHYTE COEFFICIENTS ) $$5$

CARDTYPE REACHID SECCHI ALGAE ALGAE ALGCONV ALGAE ALGAE MACRO
DEPTH CHLA SETT TOSOD GROW RESP GROW

ENDATA14
$$S DATATYPE 15 (COLIFORM AND NONCONSERVATIVE COEFHCIENTS) $$%

CARDTYPE REACHID COLFORM NCM NCM NCMCONV
DIE-OFF DECAY SETT TOSOD

ENDATA15

$SSDATATYPE 16 (NCREMENTAL DATAFOR FLOW, TEMPER - ATURE, SALINITY, AND CONSERVATIVES) $5$
CARDTYPE REACHID OUTH.OW INFLOW TEMP SALIN CMH CMHI INDIST
ENDATA16

$SSDATATYPE 17 (NCREMENTAL DATAFORDO,BOD,AND  NITROGEN) $56

CARDTYPE REACHID DO BOD ORGN NH3N NO3N BOD#2

ENDATAL7

$$EDATATYPE 18 (INCREMENTAL DATA FOR PHOSPHORUS, CHLOROPHYLL, COLIFORM, AND NONCONSERVATIVES) $56

CARDTYPE REACHID PHOS CHLA COLl  NCM
ENDATA18
$$$ DATA TYPE 19 (NONPOINT SOURCE DATA) $6%

CARDTYPE REACHID BOD#l ORGN COLl NCM DO BOD#2

Winter Projection 3 of 21

OD DECAY DECAY SETT TOSOD DECA
perday perday md  perda

00 0000 0000 0000 0000 000
00 0000 0000 0000 0000 000

MACRO
RESP SHADING

OUTDIST

oo < <



NONPOINT
NONPOINT
ENDATA19

1Bl 2000 080
2B2 000 000

000 000 000 000
000 000 000 000

$$EDATATYPE 20 (HEADWATER FOR FLOW, TEMPERATURE, SALINITY AND CONSERVATIVES) $5%

CARDTYPE ELEMENT NAME

HDWTR-1
ENDATA20

1 BoggyBayou 0

UNIT

FLOW FLOW TEMP SALN CM{ CM
m¥ cfs degC  ppt

002830 0999 000 000 0000 O.

$SSDATATYPE 21 (HEADWATER DATAFORDO,BOD,ANDN  ITROGEN) $6$

CARDTYPE ELEMENT NAME

HDWTR-2
ENDATA21

$$S DATATYPE 22 (HEADWATER DATA FOR PHOSPHORUS, CHLOROPHYLL, COLIFORM, AND NONCONSERVATIVES) $$%

1 BoggyBayou

CARDTYPE ELEMENT NAME

ENDATA22

$$$ DATA TYPE 23 (JUNCTION DATA) $$5

CARDTYPE JUNCTION UPSTRM RIVER NAME

ELEMENT ELEMENT KILOM

ENDATAZ3

DO BOD#L ORGN NH3N NO3N B
mgl. mgl. mgl. mglL mgl

476 1200 175 005 000

PHOS CHLA COL NCM
mgL mglL mglL mgL

$ESDATATYPE 24 (WASTELOAD DATA FOR FLOW, TEMPERAT URE, SALINITY, AND CONSERVATIVES) $5$

CARDTYPE ELEMENT RKILO NAME

WSTLD1
WSTLD-1
WSTLD1
WSTLD-1
WSTLD1
ENDATA24

$$$ DATATYPE 25 (WASTELOAD DATA FOR DO, BOD, ANDN

49 1610 NPS Unnamed Trib1

126
126
158
203

840 NPS Unnamed Trib 2
840 Lalaure LnOxPond
520 Grawood Church
0.70 NPS Gimer Bayou

CARDTYPE ELEMENT NAME

FLOW FOW FLOW TEMP SALIN
m¥s ds MGD degC ppt

002830 099929 0646 000 000
002830 099929 0646 000 000
000329 011617 0075 000 000
000033 001165 0008 000 000
002830 099929 0646 000 000

[cNoNoNoNe]

TROGEN) $5%
%BOD
DO BOD RMVL ORGN NH3N NI

mgl. mglL mgl. mgl

Winter Projection 4 of 21
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WSTLD2 49 NPSUnnamedTribl
WSTLD2 126 NPSUnnamed Trib2
WSTLD-2 126 Lalaure LnOxPond
WSTLD2 158 Grawood Church
WSTLD2 203 NPSGimerBayou
ENDATA25

476 1200 000 175 005
476 1200 000 175 005
500 2300 000 330 170
500 6900 000 500 1000
607 1350 000 145 005

$$S DATATYPE 26 (WASTELOAD DATA FOR PHOSPHORUS, CHLOROPHYLL, COLIFORM, AND NONCONSERVATIVES) $$%

CARDTYPE ELEMENT NAME

ENDATA26

$SEDATATYPE 27 (LOWER BOUNDARY CONDITIONS) $$5%

CARDTYPE CONSTITUENT CONCENT
ENDATA27

$$$ DATA TYPE 28 (DAM DATA) $5%

CARDTYPE ELEMENT NAME EQN
ENDATA28

$ESDATATYPE 29 (SENSITMITY ANALYSIS DATA) $$6
CARDTYPE PARAMETER COL1 COL2 C
ENDATA29

$ESDATATYPE 30 (PLOT CONTROL CARDS) $$%
NUMBEROFPLOTS=1

NUMBER OF REACHESINPLOT 1= 2

PLOTRCH 12

ENDATA0

$$SDATATYPE 31 (OVERLAY PLOT DATA) $$$

ENDATA31

..... NO ERRORS DETECTED IN INPUT DATA
..... HYDRAULIC CALCULATIONS COMPLETED
..... TRIDIAGONAL MATRIX TERMS INITIALIZED

PHOS CHLA COL NCM
mgL mglL mgl mol

RATION

OL3 COL4 COL5 COL6 COL7 CO

Winter Projection 5 of 21
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ITERATIONS
..... CONSTITUENT CALCULATIONS COMPLETED

..... GRAPHICS DATAFORPLOT 1WRITTEN TOUNIT n
FINAL REPORT Boggy Bayou LA-QUAL Mode! for Boggy Bayou (100602 )
REACHNO. 1 Boggy Bayou u/s of Gimer Wintter Projection with 0% NPS reducti on

Wk REACH INPUTS

ELEMTYPE FLOW TEMP SAIN CMH
NO. degC  ppt

1 HDWTR 002830 000 000 000
49 WSTLD 002830 000 000 000
126 WSTLD 002830 000 000 0.00
126 WSTLD 000329 000 000 000
158 WSTLD 000033 000 000 0.00
203 WSTLD 002830 000 000 000

CMHI - DO BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN
mgl. mgl. mgl. mgl. mgl. mglL

0.00 4.76 1200 000 1200 000 175
000 4.76 1200 000 1200 000 175
0.00 4.76 1200 000 1200 000 175
000 500 2300 0.00 2300 000 330
0.00 500 6900 000 6900 000 500
000 607 1350 0.00 1350 000 145

NH3 NO3+2 PHOS CHLA COLI NCM
mgl. mgl. mgl. pgl. #100mL

005 000 000 000 000 000
005 000 000 000 000 000
005 000 000 000 000 000
170 000 000 000 000 000
1000 000 000 000 000 000
005 000 000 000 000 000

*HYDRAULIC PARAMETER VALUES sk

ELEM BEGIN ENDING H.OW PCT ADVCTV TRAVEL DEPTH WIDTH VOLUME SURFACE X-SECT TIDAL TIDAL DISPRSN MEAN

NO. DIST DIST EFF VELO TIME AREA AREA PRISM VELO VELO
km kn m¥  ms dys m m m m n? m ms s ms
1 2090 2080 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
2 2080 2070 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
3 2070 2060 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
4 2060 2050 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
5 2050 2040 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
6 2040 2030 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
7 2030 2020 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
8 2020 2010 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
9 2010 2000 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
10 2000 1990 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
11 1990 1980 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
12 1980 1970 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
13 19.70 1960 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
14 1960 1950 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
15 1950 1940 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
16 1940 1930 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
17 1930 1920 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
18 1920 1910 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
19 1910 1900 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
20 1900 1890 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
21 1890 1880 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
22 1880 1870 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
23 1870 1860 002830 00 002465 005 028 410 11480 41000 115 0.00 0000 0000 0025
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24 1860 1850
25 1850 1840
26 1840 1830
27 1830 1820
28 1820 1810
29 1810 1800
30 1800 17.90
31 1790 1780
32 1780 17.70
33 17.70 1760
34 1760 1750
35 1750 1740
36 1740 1730
37 1730 1720
38 1720 1710
39 1710 1700
40 1700 1690
41 1690 1680
42 1680 16.70
43 1670 1660
44 1660 1650
45 1650 1640
46 1640 1630
47 1630 1620
48 1620 1610
49 1610 1600

61 1490 1480
62 1480 14.70
63 14.70 1460
64 1460 1450
65 1450 1440
66 1440 1430
67 1430 1420
68 1420 1410
69 1410 1400
70 1400 1390
71 1390 1380
72 1380 1370
73 1370 1360
74 1360 1350

002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
002830 00 002465
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480

41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0025
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049



75 1350 1340
76 1340 1330

9 1110 1100
100 11.00 1090
101 1090 1080
102 1080 10.70
103 10.70 1060
104 1060 1050
105 1050 1040
106 1040 1030
107 1030 1020
108 1020 1010
109 1010 1000
110 1000 990
990 980
980 9.70
960

FRERE

116 940 930
117 930 920

RRERRBEER
R

0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
005660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
005660 500 004930
0.05660 500 004930
005660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930
0.05660 500 004930

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480

41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049
0000 0049



EEOE R Ee 5856 anroBRERRRERREBRER

008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008819 679 007682
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711

410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410
410

11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480
11480

41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
41000 115
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0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077
0000 0077



177 330 320
178 320 310
179 310 300

=3
N W
88
NN
88

BREBBRERRRBRREERRRRRER
2

TOT
AVG
CUM

008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
008852 680 007711
011682 758 010176

00449

ELEM ENDING SAT REAER BOD#1 BOD#1 ABOD#1 BO
NO. DIST DO. RATE DECAY SETT DECAY DE

BIO

mglL 1da Vda Uda Lida 1

1 20800 859
2 20,700 859
3 20600 859
4 20500 859
5 20400 859
6 20300 859
7 20200 859
8 20100 859
9 20000 859
10 19900 859
11 19800 859
12 19.700 859

384 006 000 000
384 0.06 000 O
384 0.06 000 O
384 0.06 000 O
384 0.06 000 O
384 0.06 000 O
384 0.06 000 O
384 0.06 000 O
384 0.06 000 O
384 006 000 O
384 006 000 O
384 006 000 O

88888888

0
0
0
0
0
0
0
0
0
0
0
0

888

002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
002 028 410 11480 41000 115
001 028 410 11480 41000 115

523 2330443 8323000
028 410 115
523

LOGICAL AND PHYSICAL COERFICIENTS ek

D#2 BOD#2 ABOD#2 BKGD FULL CORR ORGN ORGN
CAY SETT DECAY SOD SOD SOD DECAY SETT DE

da lda 1da * * * 1da lida 1

.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
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000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0077
000 0000 0000 0102

NH3 NH3 DENIT PO4 ALG MAC COL NCM
CAY SRCE RATE SRCE PROD PROD DECAY DECAY

fda * 1jda * * * 1ida 1/da

.21 000 000 0.00 000 000 0.00 000
21 000 000 000 000 000 000 000
.21 000 000 0.00 000 000 0.00 000
21 000 000 000 000 000 000 000
.21 000 000 0.00 000 000 0.00 000
21 000 000 000 000 000 000 000
.21 000 000 0.00 000 000 0.00 000
22 000 000 000 000 000 000 000
.22 000 000 0.00 000 000 0.00 000
22 000 000 000 000 000 000 000
.22 000 000 0.00 000 000 0.00 000
22 000 000 000 000 000 000 000



13 19600 859
14 19500 859
15 19400 859
16 19.300 859
17 19200 859
18 19100 859
19 19000 859
20 18900 859
21 18800 859
22 18700 859
23 18600 859
24 18500 859
25 18400 859
26 18300 859
27 18200 859
28 18100 859
29 18000 859
30 17900 859
31 17.800 859
32 17700 859
33 17.600 859
34 17500 859
35 17400 859
36 17.300 859
37 17200 859
38 17100 859
39 17000 859
40 16900 859
41 16800 859
42 16.700 859
43 16600 859
44 16500 859
45 16400 859
46 16.300 859
47 16200 859
48 16100 859
49 16000 859
50 15900 859
51 15800 859
52 15.700 859
53 15600 859
54 15500 859
55 15400 859
56 15300 859
57 15200 859
58 15100 859
59 15000 859
60 14.900 859
61 14.800 859
62 14.700 859
63 14600 859

384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
384 006 000 0!
384 006 000 Of
517 006 000 0!
517 006 000 Of
517 006 000 0!
517 006 000 Of
517 006 000 0!
517 006 000 Of
517 006 000 0!
517 006 000 Of
517 006 000 0!
517 006 000 Of
517 006 000 0!
517 006 000 Of
517 006 000 0!
517 006 000 Of
517 006 000 0!

888888888388883883838383888888888388888888888888888888888
cNoloNoNoNoNolololeololooNoloNolololoNoloNolololoNolololololoNoNoNoloN ool oo oo ololoNoloNoloNoNoNe)

8

.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
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.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
21 000 000 000 0.00 000 000 000
21 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000



64 14500 859 517 006 000 Of
65 14400 859 517 006 000 Of
66 14.300 859 517 006 000 Of
67 14200 859 517 006 000 Of
68 14.100 859 517 006 000 Of
69 14000 859 517 006 000 Of
70 13900 859 517 006 000 Of
71 13800 859 517 006 000 Of
72 13700 859 517 006 000 Of
73 13600 859 517 006 000 Of
74 13500 859 517 006 000 Of
75 13400 859 517 006 000 Of
76 13300 859 517 006 000 Of
77 13200 859 517 006 000 Of
78 13100 859 517 006 000 Of
79 13000 859 517 006 000 Of
80 12900 859 517 0.06 000 O
81 12800 859 517 0.06 000 O
82 12700 859 517 0.06 000 O
83 12600 859 517 0.06 000 O
84 12500 859 517 0.06 000 O
85 12400 859 517 0.06 000 O
86 12300 859 517 006 000 O
87 12200 859 517 0.06 000 O
88 12100 859 517 0.06 000 O
89 12000 859 517 0.06 000 O
90 11900 859 517 006 000 Of
91 11800 859 517 006 000 Of
92 11700 859 517 006 000 Of
93 11600 859 517 006 000 Of
94 11500 859 517 006 000 Of
95 11400 859 517 006 000 Of
9% 11.300 859 517 006 0.00 Of
97 11200 859 517 006 000 Of
98 11100 859 517 006 0.00 Of
99 11000 859 517 006 000 Of
100 10900 859 517 006 000 O
101 10800 859 517 0.06 0.00 O
102 10.700 859 517 006 000 O
103 10600 859 517 0.06 000 O
104 10500 859 517 006 000 O
105 10400 859 517 0.06 0.00 O
106 10.300 859 517 006 000 O
107 10200 859 517 0.06 0.00 O
108 10100 859 517 006 000 O
109 10000 859 517 0.06 0.00 O
110 9900 859 517 006 000 O
111 9800 859 5.17 006 0.00 O
112 9700 859 517 006 000 O
113 9600 859 5.17 006 0.00 O
114 9500 859 517 006 000 O

88883833838338383838388833838838388338838388888888
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88388888888

83888
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.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000180180180 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
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22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
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S

127

5556 anboBEEBRRBREBER
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9400 859
9300 859
9200 859
9100 859
9,000 859
8900 859
8800 859
8700 859
8600 859
8500 859
8400 859
8300 859
8200 859
8100 859
8000 859
7900 859
7800 859
7.700 859
7600 859
7500 859
7400 859
7.300 859
7200 859
7100 859
7000 859
6900 859
6.800 859
6.700 859
6600 859
6500 859
6400 859
6.300 859
6200 859
6.100 859
6000 859
5900 859
5800 859
5,700 859
5600 859
5500 859
5400 859
5300 859
5200 859
5100 859
5000 859
4900 859
4800 859
4700 859
4600 859
4500 859
4400 859

517 006 000 Of
517 006 000 O
517 006 000 Of
517 006 000 O
517 006 000 Of
517 006 000 O
517 006 000 Of
517 006 000 0!
517 006 000 Of
517 006 000 0.
517 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 0!
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 0!
6.66 006 000 Of
666 0.06 000 O
6.66 006 000 Of
666 0.06 000 O
6.67 006 000 Of
667 006 000 O
6.67 006 000 Of
667 006 000 O
6.67 006 000 Of
667 006 000 O
6.67 006 000 Of
667 006 000 O

888888838838838883883888838888838888888388888883888888888888
O000000000000000000000000000000000000000000000O0O0O00O

.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
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22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000



166 4300 859 667 006 0.00 O
167 4200 859 667 006 000 O
168 4100 859 667 006 0.00 O
169 4000 859 667 006 000 O
170 3900 859 667 006 0.00 O
171 3800 859 667 006 000 O
172 3700 859 667 006 0.00 O
173 3600 859 667 006 000 O
174 3500 859 667 006 000 O
175 3400 859 667 006 000 O
176 3300859 667 006 000 O
177 3200 859 667 006 000 O
178 3100859 667 006 0.00 O
179 3000 859 667 006 000 O
2900 859 667 0.06 000 O
181 2800859 667 006 000 O
2700 859 667 0.06 000 O
2600 859 667 006 0.00 Of
2500 859 667 0.06 000 O
2400 859 667 006 0.00 Of
2300 859 667 0.06 000 O
2200 859 667 0.06 000 O
2100 859 667 006 0.00 Of
2000 859 667 0.06 000 O
190 1900 859 667 006 000 O
191 1800859 667 006 0.00 O
192 1700 859 667 006 000 O
193 1600859 667 006 000 O
194 1500 859 667 006 000 O
195 1400 859 667 006 0.00 O
196 1300 859 667 006 000 O
197 1200859 667 006 000 O
198 1100859 667 006 000 O
199 1000859 667 006 0.00 O
200 0900859 667 006 000 Of
201 0800859 667 006 000 Of
202 0700 859 667 006 000 000
203 0600859 800 006 000 000 O
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BEERERBR
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AVG20DEGCRATE 514 005000 000 0

*ghed > mgl/day

.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.801.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.801.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O
.00 000 000 1.80 180 1.80 002 000 O
.00 000 000 1.80 1.80 1.80 002 000 O

.00 000 000 150 002 000 O

.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
.22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000
22 000 000 000 0.00 000 000 000

18 000 000 000 0.00 000

W ATER QUALITY CONSTITUENT VALUES o

ELEM ENDING TEMP SALN CMH CMVHI DO
NO. DIST DEGC PPT mglL

BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN  NH3 NO3+2 TOTN PHOS CHLA MACRO COLI NCM
mgl. mgl. mgl. mgl. mgl. mgl. mglL. mgl. mgl. Ll gh® #100mL

1200 000 1200 000 1.75 005 000 180 000 000 000 0. 000
1201 0001201 000 175 005 000 180 000 000 000 0. 000
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1 20800 2290 000 000 000 506
2 20700 2290 000 000 000 531



3 20600 2290 0.00
4 20500 22.90 000
5 20400 2290 0.00
6 20300 2290 000
7 20200 2290 0.00
8 20100 2290 000
9 20000 2290 0.00
10 19900 22.90 0.00
11 19800 22.90 0.00
12 19.700 22.90 0.00
13 19600 22.90 0.00
14 19500 22.90 0.00
15 19400 22.90 0.00
16 19.300 22.90 0.00
17 19200 22.90 0.00
18 19100 22.90 0.00
19 19000 22.90 0.00
20 18900 2290 000
21 18800 22.90 000
22 18700 2290 000
23 18600 22.90 000
24 18500 22.90 000
25 18400 2290 000
26 18300 22.90 000
27 18200 2290 000
28 18100 22.90 000
29 18000 2290 000
30 17.900 22.90 000
31 17800 2290 000
32 17.700 2290 000
33 17600 2290 000
34 17500 2290 000
35 17400 2290 000
36 17.300 2290 000
37 17200 2290 000
38 17100 22.90 000
39 17000 2290 000
40 16900 22.90 000
41 16800 2290 000
42 16.700 2290 000
43 16600 2290 000
44 16500 22.90 000
45 16400 2290 000
46 16.300 22.90 000
47 16200 2290 000
48 16100 22.90 000
49 16000 2290 000
50 15900 22.90 0.00
51 15800 22.90 000
52 15.700 22.90 000
53 15600 2290 000

000 552
000 571
000 586
000 599
000 610
000 619
000 627
000 634
000 639
000 644
000 648
000 652
000 654
000 657
000 659
000 661
000 662
000 663
000 665
000 665
000 666
000 667
000 667
000 668
000 668
000 668
000 669
000 669
000 669
000 669
000 669
000 669
000 669
000 6.70
000 6.70
000 6.70
000 6.70
000 6.70
000 6.70
000 6.70
000 6.70
000 6.70
000 6.70
000 6.70
000 6.70
000 6.70
000 589
000 603
000 615
000 627
000 637

1201 000 1201 000 1.75 005 000
1202 0001202 000 175 005 000
1202 000 1202 000 1.75 006 000
1203 000 1203 000 175 006 000
1203 000 1203 000 1.75 006 000
1204 000 1204 000 175 006 000
1204 000 1204 000 1.75 006 001
1205 000 1205 000 175 006 001
1205 000 1205 000 1.75 006 001
1206 0001206 000 175 006 001
1206 000 1206 000 1.75 007 001
1207 000 1207 000 175 007 001
1207 000 1207 000 1.75 007 001
1208 000 1208 000 175 007 001
1208 000 1208 000 1.75 007 001
1209 000 1209 000 175 007 001
1209 000 1209 000 1.75 007 001
1209 000 1209 000 175 007 001
1210 000 1210 000 1.75 007 001
1210 000 1210 000 175 007 001
1211 000 1211 000 1.75 008 001
1211 000 1211 000 1.75 008 002
1212 000 1212 000 175 008 002
1212 000 1212 000 1.75 008 002
1213 000 1213 000 175 008 002
1213 000 1213 000 1.75 008 002
1214 000 1214 000 175 008 002
1214 000 1214 000 1.75 008 002
1214 000 1214 000 175 008 002
1215 000 1215 000 1.75 008 002
1215 000 1215 000 175 008 002
1216 000 1216 000 1.75 009 002
1216 000 1216 000 175 009 002
1217 000 1217 000 1.75 009 003
1217 0001217 000 175 009 003
1218 000 1218 000 1.75 009 003
1218 000 1218 000 175 009 003
1218 000 1218 000 1.74 009 003
1219 000 1219 000 174 009 003
1219 000 1219 000 1.74 009 003
1220 000 1220 000 1.74 009 003
1220 000 1220 000 1.74 009 003
1221 0001221 000 1.74 009 003
1221 000 1221 000 1.74 010 003
1221 0001221 000 174 010 004
1222 000 1222 000 1.74 010 004
1211 0001211 000 175 007 002
1211 000 1211 000 1.75 007 002
1212 000 1212 000 175 007 002
1212 000 1212 000 1.75 008 002
1212 000 1212 000 175 008 002
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180 000 000
181 000 000
181 000 000
181 000 000
181 000 000
181 000 000
181 000 000
182 000 000
182 000 000
182 000 000
182 000 000
182 000 000
182 000 000
183 000 000
183 000 000
183 000 000
183 000 000
183 000 000
183 000 000
184 000 000
184 000 000
184 000 000
184 000 000
184 000 000
184 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
186 000 000
186 000 000
186 000 000
186 000 000
186 000 000
186 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
188 000 000
183 000 000
184 000 000
184 000 000
184 000 000
184 000 000
184 000 000
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54 15500 22.90 000
55 15400 2290 000
56 15.300 22.90 000
57 15200 2290 000
58 15100 22.90 0.00
59 15000 22.90 000
60 14.900 22.90 000
61 14.800 2290 000
62 14.700 22.90 000
63 14600 2290 000
64 14.500 22.90 000
65 14400 2290 000
66 14.300 22.90 000
67 14200 2290 000
68 14.100 22.90 000
69 14000 2290 000
70 13900 22.90 000
71 13800 2290 000
72 13700 22.90 000
73 13600 2290 000
74 13500 22.90 000
75 13400 22.90 000
76 13300 2290 000
77 13200 22.90 000
78 13100 2290 000
79 13000 22.90 000
80 12900 2290 0.00
81 12.800 22.90 000
82 12700 2290 000
83 12,600 22.90 000
84 12500 2290 000
85 12400 22.90 000
86 12300 2290 000
87 12200 22.90 000
83 12100 2290 000
89 12,000 22.90 0.00
90 11900 2290 0.00
91 11.800 22.90 000
92 11.700 2290 000
93 11600 22.90 000
94 11500 2290 000
95 11400 22.90 000
9 11.300 2290 000
97 11.200 22.90 000
98 11.100 2290 0.00
99 11.000 22.90 000
100 10900 22.90 0.00
101 10800 22.90 0.00
102 10.700 22.90 0.00
103 10600 2290 0.00
104 10500 22.90 0.00

000 645
000 653
000 661
000 667
000 6.72
000 6.77
000 682
000 686
000 690
000 693
000 696
000 698
000 700
000 702
000 704
000 706
000 707
000 708
000 709
000 710
000 711
000 712
000 713
000 713
000 714
000 7.15
000 715
000 715
000 716
000 7.16
000 716
000 717
000 717
000 717
000 717
000 717
000 717
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718

1212 000 1212 000 1.75 008 002
1213 000 1213 000 175 008 002
1213 000 1213 000 1.75 008 002
1213 000 1213 000 175 008 002
1213 000 1213 000 1.75 008 002
1213 000 1213 000 175 008 002
1214 000 1214 000 1.75 008 002
1214 000 1214 000 175 008 002
1214 000 1214 000 1.75 008 002
1214 000 1214 000 175 008 002
1215 000 1215 000 1.75 008 002
1215 000 1215 000 175 008 003
1215 000 1215 000 1.75 008 003
1215 000 1215 000 175 008 003
1215 000 1215 000 1.75 008 003
1216 000 1216 000 175 008 003
1216 000 1216 000 1.75 008 003
1216 000 1216 000 175 008 003
1216 000 1216 000 1.75 008 003
1217 0001217 000 175 008 003
1217 000 1217 000 1.75 009 003
1217 000 1217 000 1.75 009 003
1217 000 1217 000 175 009 003
1217 000 1217 000 1.75 009 003
1218 000 1218 000 175 009 003
1218 000 1218 000 1.75 009 003
1218 000 1218 000 1.74 009 003
1218 000 1218 000 1.74 009 003
1218 000 1218 000 1.74 009 003
1219 000 1219 000 1.74 009 003
1219 000 1219 000 174 009 003
1219 000 1219 000 1.74 009 003
1219 000 1219 000 174 009 003
1220 000 1220 000 1.74 009 003
1220 000 1220 000 174 009 004
1220 000 1220 000 1.74 009 004
1220 000 1220 000 174 009 004
1220 000 1220 000 1.74 009 004
1221 0001221 000 174 009 004
1221 000 1221 000 1.74 009 004
1221 0001221 000 174 009 004
1221 000 1221 000 1.74 009 004
1222 000 1222 000 174 009 004
1222 000 1222 000 1.74 009 004
1222 000 1222 000 1.74 009 004
1222 000 1222 000 1.74 010 004
1222 000 1222 000 174 010 004
1223 000 1223 000 1.74 010 004
1223 000 1223 000 174 010 004
1223 000 1223 000 1.74 010 004
1223 000 1223 000 174 010 004
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184 000 000
184 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
185 000 000
186 000 000
186 000 000
186 000 000
186 000 000
186 000 000
186 000 000
186 000 000
186 000 000
186 000 000
186 000 000
186 000 000
186 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
187 000 000
188 000 000
183 000 000
188 000 000
183 000 000
188 000 000
183 000 000
188 000 000
188 000 000
188 000 000
188 000 000
188 000 000
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105 10400 2290 0.00
106 10.300 22.90 0.00
107 10200 2290 0.00
108 10.100 22.90 0.00
109 10000 2290 0.00
110 9900 22.90 0.00
111 9800 2290 0.00
112 9700 22.90 0.00
113 9600 2290 0.00
114 9500 22.90 0.00
115 9400 2290 0.00
116 9.300 22.90 0.00
117 9200 2290 0.00
118 9100 22.90 0.00
119 9000 2290 0.00
120 8900 22.90 0.00
121 8800 22.90 0.00
122 8.700 22.90 0.00
123 8600 2290 0.00
124 8500 22.90 0.00
125 8400 2290 0.00
126 8300 22.90 0.00
127 8200 22.90 000
128 8100 2290 0.00
129 8000 22.90 0.00
130 7900 2290 0.00
131 7.800 22.90 0.00
132 7700 2290 0.00
133 7.600 22.90 0.00
134 7500 2290 0.00
135 7400 22.90 000
136 7.300 2290 0.00
137 7200 22.90 000
138 7.100 2290 0.00
139 7.000 22.90 0.00
140 6900 22.90 0.00
141 6.800 22.90 0.00
142 6700 2290 0.00
143 6.600 22.90 0.00
144 6500 2290 0.00
145 6400 22.90 000
146 6300 22.90 0.00
147 6200 22.90 000
148 6100 2290 0.00
149 6.000 22.90 0.00
150 5900 2290 0.00
151 5.800 22.90 0.00
152 5700 2290 0.00
153 5600 22.90 0.00
154 5500 2290 0.00
155 5400 22.90 000

000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 718
000 7.18
000 643
000 653
000 661
000 669
000 6.77
000 683
000 689
000 695
000 700
000 704
000 708
000 712
000 7.15
000 718
000 721
000 724
000 7.26
000 728
000 730
000 732
000 733
000 735
000 7.36
000 737
000 7.38
000 739
000 740
000 741
000 741
000 742

1223 000 1223 000 1.74 010 004
1224 000 1224 000 174 010 004
1224 000 1224 000 1.74 010 004
1224 000 1224 000 174 010 005
1224 000 1224 000 1.74 010 005
1224 000 1224 000 174 010 005
1225 000 1225 000 1.74 010 005
1225 000 1225 000 174 010 005
1225 000 1225 000 1.74 010 005
1225 000 1225 000 174 010 005
1225 000 1225 000 1.74 010 005
1226 000 1226 000 174 010 005
1226 000 1226 000 1.74 010 005
1226 000 1226 000 174 010 005
1226 000 1226 000 1.74 010 005
1227 000 1227 000 174 010 005
1227 000 1227 000 1.74 010 005
1227 000 1227 000 174 010 005
1227 000 1227 000 1.74 010 005
1227 000 1227 000 174 010 005
1228 000 1228 000 1.74 010 005
1259 000 1259 000 1.80 015 004
1259 000 1259 000 180 015 004
1259 000 1259 000 1.80 015 004
1259 000 1259 000 180 015 004
1259 000 1259 000 1.80 015 004
1259 000 1259 000 180 015 004
1259 000 1259 000 1.80 015 004
1260 000 1260 000 180 015 004
1260 000 1260 000 180 015 004
1260 000 1260 000 180 015 004
1260 000 1260 000 1.80 015 004
1260 000 1260 000 180 015 004
1260 000 1260 000 1.80 015 004
1260 000 1260 000 180 015 004
1260 000 1260 000 1.80 015 004
1260 000 1260 000 180 015 004
1260 000 1260 000 1.80 015 004
1261 000 1261 000 180 015 004
1261 000 1261 000 180 015 004
1261 000 1261 000 180 015 004
1261 000 1261 000 180 015 004
1261 000 1261 000 180 015 005
1261 000 1261 000 180 015 005
1261 000 1261 000 180 015 005
1261 000 1261 000 180 015 005
1261 000 1261 000 180 015 005
1261 000 1261 000 180 015 005
1262 000 1262 000 180 015 005
1262 000 1262 000 180 015 005
1262 000 1262 000 180 015 005
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183 000 000
189 000 000
189 000 000
189 000 000
189 000 000
189 000 000
189 000 000
189 000 000
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189 000 000
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190 000 000
190 000 000
190 000 000
190 000 000
190 000 000
198 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
199 000 000
200 000 000
200 000 000
200 000 000
200 000 000
200 000 000
200 000 000
200 000 000
200 000 000
200 000 000
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FINAL REPORT  Boggy Bayou

5300 22.90 0.00
5200 2290 000
5100 22.90 0.00
5000 22.90 000
4900 2290 0.00
4800 2290 000
4700 2290 0.00
4600 2290 000
4500 2290 0.00
4400 2290 000
4300 2290 0.00
4200 2290 000
4100 2290 0.00
4,000 2290 000
3900 22.90 0.00
3800 2290 000
3700 2290 0.00
3600 2290 000
3500 2290 0.00
3400 2290 000
3300 2290 0.00
3200 2290 0.00
3100 22.90 000
3000 2290 0.00
2900 2290 000
2800 2290 000
2700 2290 000
2600 2290 000
2500 2290 000
2400 2290 000
2300 2290 000
2200 2290 000
2100 2290 000
2000 2290 0.00
1900 22.90 0.00
1800 22.90 000
1700 22.90 0.00
1600 22.90 000
1500 22.90 0.00
1400 22.90 000
1.300 22.90 0.00
1200 22.90 000
1100 22.90 0.00
1,000 22.90 000
0900 2290 000
0800 22.90 0.00
0700 2290 000
0600 22.90 0.00

000 743
000 743
000 743
000 743
000 744
000 744
000 745
000 745
000 745
000 746
000 746
000 746
000 746
000 746
000 747
000 747
000 747
000 747
000 747
000 747
000 747
000 747
000 747
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 748
000 7.18

1262 000 1262 000 180 015 005
1262 000 1262 000 180 015 005
1283 000 1283 000 181 019 005
1283 000 1283 000 181 019 005
1283 000 1283 000 181 019 005
1283 000 1283 000 181 019 005
1283 000 1283 000 181 019 005
1283 000 1283 000 181 019 005
1283 000 1283 000 1.81 019 005
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1284 000 1284 000 181 019 006
1285 000 1285 000 181 019 006
1285 000 1285 000 1.81 019 006
1285 000 1285 000 181 019 006
1285 000 1285 000 1.81 019 006
1285 000 1285 000 181 019 007
1285 000 1285 000 181 019 007
1285 000 1285 000 181 019 007
1285 000 1285 000 181 018 007
1285 000 1285 000 181 018 007
1285 000 1285 000 181 018 007
1285 000 1285 000 181 018 007
1285 000 1285 000 181 018 007
1285 000 1285 000 181 018 007
1286 000 1286 000 181 018 007
1286 000 1286 000 181 018 007
1286 000 1286 000 181 018 007
1286 000 1286 000 181 018 007
1286 000 1286 000 181 018 007
1286 000 1286 000 181 018 007
1286 000 1286 000 181 018 007
1286 000 1286 000 181 018 008
1286 000 1286 000 181 018 008
1286 000 1286 000 181 018 008
1286 000 1286 000 181 018 008
1286 000 1286 000 181 018 008
1302 000 1302 000 172 015 006
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REACHNO. 2 Boggy Bayoud/s of Gimer

ELEMTYPE FLOW TEMP SAIN CMH
NO. degC  ppt

204 UPRRCH 011682 2290 000 000

ELEM BEGIN ENDNG H.OW PCT ADVCTV
NO. DIST DIST EFF VELO
km km m¥s m's

060 050 011682 758 008023
050 040 011682 758 008023
040 030 011682 758 008023
030 020 011682 758 008023
020 010 011682 758 008023
010 000 011682 758 008023

BRERREE

_|

or
VG 0.0802
CUM

b

BIO

ELEM ENDING SAT REAER BOD#1 BOD#1 ABOD#1 BO

NO. DIST DO. RATE DECAY SETT DECAY DE
mglL 1da Vda Uda Lida 1

0500 859 1058 0.06 0.00 O!
0400 859 1058 006 0.00 O
0300 859 1058 0.06 0.00 O
0200 859 1058 0.06 0.00 O
0100 859 1058 0.06 000 0.00
0000 859 1058 006 000 000 O

00
000
00
000
0

BEERER

AVG20DEGCRATE 1000 005000 000 0

ghvd  ** mgl/day

*

W

ELEM ENDING TEMP SALN CMH CMHI DO
NO. DIST DEGC PPT mglL

Winter Projecion wiih 0% NPS reduct

sk REACH INPUTS

CMHI - DO BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN
mgl. mgl. mgl. mgl. mgl. mglL

0.00 7.18 1302 000 1302 000 1.72

*HYDRAULIC PARAMETERVALUES

TRAVEL DEPTH WIDTH VOLUME SURFACE X-SECT
TIME AREA AREA
dys m m m m n?

001 016 910 14560 91000 146
001 016 910 14560 91000 146
001 016 910 14560 91000 146
001 016 910 14560 91000 146
001 016 910 14560 91000 146
001 016 910 14560 91000 146

009 87360 546000
016 910 146
532

LOGICAL AND PHYSICAL COERFICIENTS ek

D#2 BOD#2 ABOD#2 BKGD FULL CORR ORGN ORGN
CAY SETT DECAY SOD SOD SOD DECAY SETT DE
lda 1/da 1/da * * * 1idalda 1

.00 000 000228 228 228 002 000 O
00 000 000228228228 002 000 O
.00 000 000228 228 228 002 000 O
.00 000 000228228228 002 000 O
.00 000 000228 228 228 002 000 O
00 000 000228228 228 002 000 O

.00 000 000190 002000 O

ATER QUALITY CONSTITUENT VALUES ek

BOD#1 BOD#2 EBOD#1 EBOD#2 ORGN NH3 NO3+2
mglL mgl mgL mglL mglL mgl mglL
Winter Projection 19 of 21

NH3 NO3+2 PHOS CHLA COLI NCM
mgl. mgl. mgl. pgl. #100mL

015 006 000 000 000 0.0

TIDAL TIDAL DISPRSN MEAN
PRISM VELO VELO
m ms mis ms

000 0000 0000 0080
000 0000 0.000 0080
000 0000 0000 0080
000 0000 0.000 0080
000 0000 0.000 0080
000 0000 0000 0080

NH3 NH3 DENIT PO4 ALG MAC COL NCM

CAY SRCE RATE SRCE PROD PROD DECAY DECAY

[da * 1fda * * * 1ida 1da

10 000 000 0.00 000 000 0.00 000
10 000 000 000 000 000 000 000
10 000 000 0.00 000 000 0.00 000
10 000 0.00 000 000 000 000 000
10 000 000 0.00 000 000 0.00 000
.10 000 0.00 000 000 000 000 000

.08 000 000 000 000 000

TOTN PHOS CHLA MACRO COLI NCM
mgL. mgL pgl. gim® #100mL

NCM
SETT
1/da

0.00
0.00

000
000

000



204 05002290 000 000 000 7.18
205 0400 2290000 000 000 7.18
206 03002290 000 000 000 7.18
207 0200 2290 000 000 000 7.18
208 01002290 000 000 000 717
209 0000 2290000 000 000 7.17

STREAM SUMMARY
Boggy Bayou

TRAVELTIME =  532DAYS

MAXMUMEFFLUENT = 7577/ PERCENT

FLOW = 002830TO 011682 m¥s

DISPERSION = 00000 TO 00000 n¥s
VELOCITY = 002465TO 010176 mis

DEPTH =016 TO 028 m
WIDTH =410 TO 910 m
BODDECAY = 006 TO 006 per
NH3DECAY = 010 TO 022 per
SOD = 18 TO 228 ¢ghr
NH3SOURCE = 000 TO 000 gfr?
REAERATION = 384 TO 1058 per
BODSETTLNG = 000 TO 000 per
ORGNDECAY = 002 TO 002 per

ORGNSETTLNG = 000 TO 000 per

TEMPERATURE = 2290 TO 2290 deg
DISSOLVEDOXYGEN = 506 TO 748 mglL

1301 0001301 000 172 015 006
1299 000 1299 000 1.72 015 006
1298 000 1298 000 172 015 006
1297 000 1297 000 172 015 006
1296 000 1296 000 172 015 006
1295 000 1295 000 172 015 006

LA-QUAL Mode! for Boggy Bayou (100602
Wirtter Projection with 0% NPS reduc

© BEEETTEE
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193 000 000 000
193 000 000 000
193 000 000 000
193 000 000 000
193 000 000 000
193 000 000 000
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LA-QUAL Mol for Boggy Bayou (100602)

Winter Projection with 0% NPS reduction
INPUT/OUTPUT LOADING SUMMARY
FLOW DO BOD#lL BOD#2 ORGN NH3N NO 3N PHOS CHLA NCM
m¥s kgd kgd kgd kgd kgd k gd kod
HEADWATER FLOW 0028 116 203 00 43 01 00 00 00 00
INCREMENTAL INFLOW 0000 00 00 00 00 00 00 00 00 00
INCREMENTAL OUTHLOW 0000 00 00 00 00 00 00 00 00 00
WASTELOADS 0089 307 1002 00 132 11 00 00 00 00
WITHDRAWLS 0000 00 00 00 00 00 00 00 00 00
FLOW THRU LOWER BNDRY o1z - 724 1307 00 -174 -16 - 06 00 00 00
DISPERSION THRU LOWER BNDRY 00 00 00 00 00 00 00 00 00
DISPERSION THRUHDWTR BNDRY 00 00 00 00 00 00 00 00 00
NON-POINT INPUT 00 200 00 08 00
NATURAL REAERATION 2 049
DAM REAERATION 00
BACKGROUND SOD -1 623
BOD#1 DECAY - 189 -189
BOD#1 SETTLING 00 00
ANAEROBIC BOD#1 DECAY 00
BOD#2 DECAY 00 00
BOD#2 SETTLING 00 00
ANAEROBIC BOD#2 DECAY 00
ORG-NDECAY 00 09 09
ORGNSETTLING 00 00
NH3 DECAY 27 06 06
BACKGROUND NH3 SOURCE 00
OTHER DENITRIFICATION 00
PHOSPHORUS SOURCE 00
ALGAE PHOTOSYNTHESIS 00 00 00 00 00
ALGAE RESPIRATION 00 00 00 00
ALGAE SETTLING 00 00
MACRO PHOTOSYNTHESIS 00 00 00 00
NCM DECAY 00 00
NCM SETTLING 00 00
TOTALINPUTS onrz 2 52 1495 00 183 22 06 00 00 00
TOTALOUTPUTS 017 -2 562 -1495 00 -183 -22 - 06 00 00 00
NET CONVERGENCE ERROR 0000 00 00 00 00 00 00 00 00 00
..... EXECUTION COMPLETED
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APPENDI X K

I nput and Output for TMDL Calculation Program



SUMMARY OF TMDL CALCULATIONS FOR DO TMDLs IN RED AND SABINE BASINS

Total maximum daily load (TMDL) is sum of these smponents:

Wasteload allocations (WLA) for point sources
Margin of safety (MOS) for point sources
Future growth (FG) for point sources

Load allocations (LA) for nonpoint sources
Margin of safety (MOS) for nonpoint sources
Future growth (FG) for nonpoint sources

Point sources:

For this analysis, all effluent flows are set t&%20f design or expected flow (for both
simulated point sources and minor point sources)

Each load calculated as: Load, kg/day = (FloWwset) x (Concentration, mg/L) x 86.4
Oxygen demand from ammonia and organic nitrogeitregen load x 4.33

Total point source load = sum of point source logidaulated in model + sum of minor
point source loads calculated in spreadsheet

MOS for all point sources = 10% x total point seulcad
FG for all point sources = 10% x total point souasl

WLA for each simulated point source = 80% x simedidibad for that point source
WLA for all minor point sources = 80% x total lof minor point sources

Nonpoint sources:

This includes headwaters, tributaries, incremantiw, sediment oxygen demand,
benthic ammonia loads, mass loads of CBODu, and foasls of organic nitrogen.

Each load for headwaters, tributaries, and increéahémflow is calculated as:
Load, kg/day = (Flow, ifsec) x (Concentration, mg/L) x 86.4

For this analysis, the sediment oxygen demand (S©89)rrected for temperature by
multiplying the model input values times 1.065"(Tparature;C -20)

Loads from SOD and benthic ammonia are calculaded a
Load, kg/day = (rate per unit area, glaay)x (stream bottom area?ym 0.001

Oxygen demand from ammonia and organic nitrogeitregen load x 4.33

MOS for nonpoint sources = 10% x sum of all nonpsource loads
FG for nonpoint sources = 10% x sum of all nonpsource loads

LA for nonpoint sources = 80% x sum of all nonp@atirce loads

R:\projects\2110-616\tech\TMDL program\TMDL_Calc nSunary.wpd



100602
"Boggy Bayou"
;bogsum.out"
100602
100602

10

10

10

10

4.33

6

"LAG480011"

llOOlll

0.0018

"LA Lift & Equip"

0
10

"LAG480284"
"001"
0.0026

"Jack Cooper Trans"

45
0
10

"LAG530693"
llOOlll

0.000675

"KEH Property"
45

0
10

'LAG560089"

0.033

"wiTldwood Estates"
20

0

6.7

"LAG750459"

ll002 "

0.005

"Norwell Equip"
5

0
10

"LAG750449"

Il002 "

0.005

"Deep South Equip
45

tmdlbogs.inp
Subsegment number for this TMDL
Subsegment name (max 50 chars)
Name of LA-QUAL output file
Total number of reaches in the model
Subsegment that reach 1 is in
Subsegment that reach 2 is in
point source margin of safety (%)
point source Future Gorwth (%)
NPS margin of safety (%)
NPS Future Growth (%)
Ratio of oxygen demand to nitrogen
Number of minor point sources
MINOR POINT SOURCE DISCHARGE #1:
NPDES permit number (9 chars)
outfall number (3 chars)
Flow (MGD)
comment for flow (max 40 chars)
CBOD5 or BOD5 permit Timit
COD permit Timit
Ammonia N permit Timit
comment for conc. Tlimits (max 40
MINOR POINT SOURCE DISCHARGE #2:
NPDES permit number (9 chars)
outfall number (3 chars)
Flow (MGD)
comment for flow (max 40 chars)
CBOD5 or BOD5 permit Timit
CoD permit Timit
Ammonia N permit Timit
Comment for conc. limits (max 40
MINOR POINT SOURCE DISCHARGE #3:
NPDES permit number (9 chars)
outfall number (3 chars)
Flow (MGD)
comment for flow (max 40 chars)
CBOD5 or BOD5 permit Timit
COD permit Timit
Ammonia N permit Timit
comment for conc. Tlimits (max 40
MINOR POINT SOURCE DISCHARGE #4:
NPDES permit number (9 chars)
outfall number (3 chars)
Flow (MGD)
comment for flow (max 40 chars)
CBOD5 or BOD5 permit Timit
CoD permit Timit
Ammonia N permit Timit
Comment for conc. limits (max 40
MINOR POINT SOURCE DISCHARGE #5:
NPDES permit number (9 chars)
outfall number (3 chars)
Flow (MGD)
comment for flow (max 40 chars)
CBOD5 or BOD5 permit Timit
COD permit Timit
Ammonia N permit Timit
comment for conc. Tlimits (max 40
MINOR POINT SOURCE DISCHARGE #6:
NPDES permit number (9 chars)
outfall number (3 chars)
Flow (MGD)
comment for flow (max 40 chars)
CBOD5 or BOD5 permit Timit
Page 1

chars)

chars)

chars)

chars)

chars)



tmdlbogs.inp

0 CoD permit Tlimit

10 Ammonia N permit Timit

" comment for conc. Timits (max 40 chars)
No Nutrient TMDL needed?

1.0 Natural ratio of total N to total P

Page 2



TMIL CALALLATI ONS FCR SUBSEGMVENT: 100602 Boggy Bayou
FTN ASSOO ATES, LTD
Pr ogr am Pr 20n®f

INFO FCR I NPUT H LE WTH USER SPEQ Fl ED DATA AND CPTI NS
F | e nane: t ndl bogs. i np

INFO FR LA-QUAL QJTRUT H LE

F | e nane: bogsum out

Dat e/ Ti ne: Qut put produced at 12: 58 on 09/ 28/ 2007
LA-QJAL \ersion 8.11

LI ST OF ALL REAGHES IN LA QUAL QJTPUT H LE
Reach 1 (Henents 1 - 203) is in subsegnent 100602 Boggy Bayou u/s
Reach 2 (Henents 204 - 209) is in subsegnent 100602 Boggy Bayou d/'s

CALALLATI ONS FOR LOADS FRIMNPS | NFLO/S (HEADMATERS, TR BUTAR ES, AND | NCREMENTAL | NAFLOW:

Equati on used: (Load, kg/day) = (Inflowrate, n8/sec) * (Gnc., ng/L) * 1.OE6 kg/ng * 1.0E3 L/nB *

86400 sec/ day

Val ues from LA QAL out put :

Reach or  Inflow Bu Qganic N Amonia N N2+NB N

H enent rate conc. conc. conc. conc.

nuniber (n®/ sec) (ng/L) (ngy/ L) (ngy/ L) (ny/L) Nne of inflow

1 0. 00283 6. 48 0.95 0.03 0.00 Boggy Bayou

49 0. 00283 6. 48 0.95 0.03 0.00 NPS Lhnaned Trib 1

126 0. 00283 6. 48 0.95 0.03 0.00 NPS Uhnaned Trib 2
203 0. 00283 7.29 0.78 0.03 0.00 NPS G | ner Bayou

Cal cul at ed val ues:

Bu Qganic N Amonia N N2HNB N

B enent | oad | oad | oad | oad
nunter (kg/ day) (kg/ day) (kg/ day) (kg/ day)
1 1.58 0.23 0.01 0.00
49 1.58 0.23 0.01 0.00
126 1.58 0.23 0.01 0.00
203 1.78 0.19 0.01 0.00
Subsegnent total s: 5.07 0.88 0.04 0.00

CALAULATI ONS FCR NONPO NT' SOLRCE MASS LOACS | N DATA TYFE 19:

Val ues from LA QUL out put :

Bu Qganic N

Reach nass | oad nass | oad

nuniber (kg/ day) (kg/ day)
1 10. 80 0.43
2 0.00 0.00
Subsegnent total s 10. 80 0.43

CALAULATI ONS FCR LOADS FROM SO AND BENTH C AMIN A

SD tenperature correction factor used in LA-QJAL nodel : 1.065 (default)



Equations used: SO tenp. corrected = (S at 20 Q * 1.065"(Vdter tenp - 20 Q
S®load = (SDtenp. corrected, g/n?/day) * (Surface area, n2) * 1.0E3 kg/g
Benthic NB-Nload = (Benthic ammonia N ¢/ n2/ day) * (Surface area, n2) * 1.0E3 kg/g

Val ues fromLA QUAL out put: Gl cul at ed val ues:
it er Surface D at Bent hi ¢ SD tenp. D Bent hi ¢
Reach H enent t enp. area 20 C anmonia N corrected | oad N-8-N | oad

nunber  nunber (deg O (n2) (o/n2/day) (o/n2/day) (g/n2/day) (kg/ day) (kg/ day)
1 1 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 2 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 3 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 4 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 5 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 6 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 7 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 8 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 9 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 10 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 11 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 12 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 13 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 14 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 15 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 16 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 17 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 18 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 19 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 20 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 21 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 22 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 23 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 24 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 25 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 26 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 27 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 28 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 29 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 30 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 31 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 32 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 33 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 34 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 35 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 36 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 37 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 38 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 39 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 40 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 41 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 42 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 43 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 44 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 45 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 46 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 47 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 48 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 49 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 50 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 51 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 52 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 53 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 54 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 55 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 56 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 57 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 58 32.00 410.0 1.720 0.00 1.720 0.71 0.00
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1 197 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 198 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 199 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 200 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 201 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 202 32.00 410.0 1.720 0.00 1.720 0.71 0.00
1 203 32.00 410.0 1.720 0.00 1.720 0.71 0.00
2 204 32.00 910.0 1.720 0.00 2.190 1.99 0.00
2 205 32.00 910.0 1.720 0.00 2.190 1.99 0.00
2 206 32.00 910.0 1.720 0.00 2.190 1.99 0.00
2 207 32.00 910.0 1.720 0.00 2.190 1.99 0.00
2 208 32.00 910.0 1.720 0.00 2.190 1.99 0.00
2 209 32.00 910.0 1.720 0.00 2.190 1.99 0.00

SQubsegnent total s: 155. 11 0.00

CALALATI ONs FOR LOADS FROM PO NI SOLRCE O SHARGES BEXPLIA TLY MbE_ED

Equati on used: (Load, kg/day) = (Inflowrate, n8/sec) * (Gnc., ng/L) * 1.OE6 kg/ng * 1.0E3 L/nB *
86400 sec/ day

Val ues from LA QAL out put :

I nfl ow B Qganic N  Amonia N N2+NCB N

H enent rate conc. conc. conc. conc.

nuniber (n®/ sec) (ng/L) (ngy/ L) (ngy/L) (no/L) Nane of di scharge
126 0. 00329 23.000 3.300 1.700 0. 000 Lalaurie Ln & Pon
158 0. 00033 69. 000 5.000 10. 000 0. 000 Gawood Church

Gl cul at ed val ues:

B Qganic N  Amonia N N2+N3B N

B enent | oad | oad | oad | oad
nurnber (kg/ day) (kg/ day) (kg/ day) (kg/ day)
126 6.54 0.9%4 0.48 0.00
158 1.97 0.14 0.29 0.00
Subsegnent t ot al 8.51 1.08 0.77 0.00

CALAULATI ONS FCR LOADS FROM PO NT' SOLRCE O SHARGES NOT BEXPLI A TLY MIEH ED

Equations used: Howrate fromTML calcs = Permit flowrate * 1. 250 (to incorporate M5 and FQ
(Load, kg/day) = (Howrate, MD * (Gnc., ng/L) * 3.785 L/gal * 1.066 gal/Mz* 1.0E6 kg/ngy

Assunptions: Ratio of (Bau to (BAb for point source dissharges = 2.3 (guidance fromLTP).
For pernits wth BOD or ammonia linits, N2+N3B = 10 ng/L (drinking water criteria).
For pernits wth GDIlinits, assune that (B is about the sane nagnitude as GD and
that discharges of nitrogen (organic, anmoni a, and NX2+NB) are negli gi bl e.

Permt Factor to H ow
NPCES flow incorporate rate for
pernit Qutfall rate M5 and FG  TML cal cs
nunier nunber (MD into flow (MD Conment s
LAGI80011 001 0. 002 1.250 0. 002 LALft &Equip

LAG1I80284 001 0.003 1. 250 0.003 Jack oper Trans



LAG30693 001
LAG60089

LAG50459 002
LAG/50449 002

0. 001 1. 250 0. 001 KEH Property
0.033 1.250 0.041 WI dwood Est at es
0. 005 1.250 0. 006 Norwel | Equi p
0. 005 1.250 0. 006 Deep South Equip

NPDES e
per mt Qutfall BOb a Ammoni a
nunier nunier (ny/ L) (ny/ L) (ny/ L) Gomment s
LAGI80011 001 45.0 0.0 10.0
LAGIB0284 001 45.0 0.0 10.0
LAGH30693 001 45.0 0.0 10.0
LAGH60089 20.0 0.0 6.7
LAG750459 002 45.0 0.0 10.0
LAG750449 002 45.0 0.0 10.0

NPLES e
per mit Qutfall BXu Qganic N Amonia N N2+NB N
nunier nunier (ny L) (ny/ L) (no/L) (ny/ L) Conment s
LAGI80011 001 103. 50 20.00 10. 00 0.00
LAG180284 001 103. 50 20.00 10. 00 0.00
LAGS30693 001 103. 50 20.00 10. 00 0.00
LACE60089 46. 00 13.40 6.70 0.00
LAG750459 002 103. 50 20.00 10. 00 0.00
LAG50449 002 103. 50 20.00 10. 00 0.00

NPLES e
per mit Qutfall Bu Qganic N  AmoniaN N2+N3B N
nunier nunier (kg/ day) (kg/ day) (kg.day)  (kg.day) Gomment s
LAGI80011 001 0.88 0.17 0.09 0.00
LAG180284 001 1.27 0.25 0.12 0.00
LAGS30693 001 0.33 0.06 0.03 0.00
LACE60089 7.18 2.09 1.05 0.00
LAG750459 002 2.45 0. 47 0.24 0.00
LAG50449 002 2.45 0. 47 0.24 0.00
Subsegnent total 14. 56 3.52 1.76 0.00

SUMARY GF NONPQO NI' SOLRCE OKYGEN CEVAND FOR TH S SLBSEGEMBNT:

Equat i ons used:

Qgani ¢ N oxygen dermand, kg/day = 4.3300 * Qganic Nload, kg/day of N
Amoni a N oxygen denand, kg/day = 4.3300 * Amonia N | oad, kg/day of N
Mrgin of safety = 10.0%* nonpoi nt source | oad

Future Gowh = 10.0%* nonpoi nt source | oad

Load Al l ocation = 80.0%* nonpoi nt source | oad

Val ues fromecal cul ati ons above

Ntrogen | oads (kg/day of N:

D B Qganic Ammoni a N2+N3B N
(kg/day)  (kg/day)  (kg/day) (kg/ day) (kg/ day)
NPS i nfl ows NA 5.07 0.88 0.04 0.00
Miss LCads (data type 19) NA 10. 80 0.43 NA NA

S and Benthic

155, 11 NA NA 0.00 N A



Gl cul ated | oads of oxygen denand:

Qygen denand | oads: Total
------------------- Xygen
D B Qganic Ammoni a denand
(kg/day)  (kg/day)  (kg/day) (kg/ day) (kg/ day)
NPS i nfl ows N A 5.07 3.81 0.17 9.06
Mass LCads (data type 19) NA 10. 80 1.86 NA 12. 66
S and Bent hi ¢ 155. 11 NA N A 0.00 155. 11
Total for all NS |oads 155. 11 15. 87 5. 67 0.17 176. 83
NPS future growt h (10. 0% 15.51 1.59 0.57 0.02 17.68
NPS nargi n of safety (10.0% 15.51 1.59 0.57 0.02 17. 68
NPS | oad al | ocati on (80.0% 124. 09 12.69 4.53 0.13 141. 47

SUMARY GF PO NI' SOLRCE OXYAEN CEVAND FOR TH S SLBSEEEMVENT

Equati ons used: Qgani ¢ N oxygen denand, kg/day = 4.3300 * Qrganic Nload, kg/day of N
Ammoni a N oxygen denand, kg/day = 4.3300 * Amonia N|oad, kg/day of N
Mirrgin of Safety = 10.0%* poi nt source | oad
Future Gowh = 10. 0%* nonpoi nt source | oad
Vst el oad Al ocation (VA for nodel ed poi nt source = 80. 0%* nodel ed | oad
Véstel oad All ocation (WA for minor point sources = 80.0%* cal cul ated | oad

Val ues fromcal cul ations above
Ntrogen | oads (kg/day of N:
Bu Qganic N  Amonia N NCB+N2
(kg/day) (kg/day)  (kg/day)  (kg/ day)

Mbvdel ed | oad for: Lalaurie Ln & Pon 6.54 0.94 0. 48 0.00
Mbdel ed | oad for: Gawood Church 1. 97 0.14 0.29 0.00
Gal culated | oad for nminor point source 14. 56 3.52 1.76 0.00

Gl cul ated | oads of oxygen denand

Qygen denand | oads: Tot al
------------------- Xygen
BXu Qganic N  Amonia N denmand

(kg/day) (kg/day)  (kg/day)  (kg/day)

Mbdel ed | oad for: Lalaurie Ln O Pon 6.54 4.06 2.09 12. 69
Mdel ed | oad for: Gawod Church 1.97 0. 62 1.23 3.82
Gl culated | oad for nminor point source 14. 56 15.24 7.62 37.42
Total for all point source | oads 23.07 19.91 10.94 53.93
MB for all point Sources (10. 0% 2.31 1.99 1.09 5.39
FGfor all point Sources (10. 0% 2.31 1.99 1.09 5.39
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TMDL CALCUILATIONS FOR SUBSEGVENT: 100602 Boggy Bayou
FIN ASSOCIATES, LID.
Program: Pr20m6f

INFO FOR INPUT FILE WITH USER SPECIFIED DATA AND OPTIONS:
File name:tmdlbogw.inp

INFO FOR ILA-QUAL OUTPUT FILE:

File name:bogwin.out

Date/Time:Output produced at 13:02 on 09/28/2007
LA-QUAL Version 8.11

LIST OF ALL REACHES IN LA-QUAL OUTPUT FILE:
Reach 1 (Elements 1 - 203) is in subsegment 100602 Boggy Bayou u/s
Reach 2 (Elements 204 - 209) is in subsegment 100602 Boggy Bayou d/s

CALCULATIONS FOR LOADS FROM NPS INFLOWS (HEADWATERS, TRIBUTARIES, AND INCREMENTAL INFLOW) :

Equation used: (Load, kg/day) = (Inflow rate, m3/sec) * (Conc., mg/L) * 1.0E-6 kg/mg * 1.0E3 L/m3 *
86400 sec/day

Values from LA-QUAL output:

Reach or Inflow CBODu Organic N  Ammonia N NO2+NO3 N
Element rate conc. conc. conc. conc.
number (m3/sec) (mg/L) (mg/L) (mg/L) (mg/L) Name of inflow

1 0.02830 12.00 1.75 0.05 0.00 Boggy Bayou

49 0.02830 12.00 1.75 0.05 0.00 NPS Unnamed Trib 1
126 0.02830 12.00 1.75 0.05 0.00 NPS Unnamed Trib 2
203 0.02830 13.50 1.45 0.05 0.00 NPS Gilmer Bayou

Calculated values:

CBODu Organic N Ammonia N NO2+NO3 N

Element load load load load
nurber (kg/cay) (kg/day) (kg/day) (kg/day)
1 29.34 4.28 0.12 0.00
49 29.34 4.28 0.12 0.00
126 29.34 4.28 0.12 0.00
203 33.01 3.55 0.12 0.00
Subsegment totals: 92.69 16.39 0.48 0.00

CALCULATIONS FOR NONPOINT SOURCE MASS LOADS IN DATA TYPE 19:

Values from LA-QUAL output:

CBODu Organic N
Reach mass load mass load
number (kg/day) (kg/day)
1 20.00 0.80
2 0.00 0.00
Subsegment totals 20.00 0.80

CALCULATIONS FOR LOADS FROM SOD AND BENTHIC AMMONIA:

SOD temperature correction factor used in LA-QUAL model: 1.065 (default)



Equations used: SOD temp. corrected = (SOD at 20 C) * 1.065" (Water temp - 20 C)
SOD load = (SOD temp. corrected, g/m2/day) * (Surface area, m2) * 1.0E-3 kg/g
Benthic NH3-N load = (Benthic ammonia N, g/m2/day) * (Surface area, m2) * 1.0E-3 kg/g

Values from LA-QUAL output: Calculated values:
Water Surface SOD at Benthic SOD temp. SOD Benthic
Reach Element temp. area 20 C ammonia N corrected load NH3-N load

nurber  nunber (deg Q) (m2) (g/m2/day) (g/m2/day) (g/m2/day)  (kg/day) (kg/day)
1 1 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 2 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 3 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 4 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 5 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 6 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 7 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 8 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 9 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 10 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 11 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 12 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 13 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 14 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 15 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 16 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 17 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 18 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 19 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 20 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 21 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 22 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 23 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 24 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 25 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 26 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 27 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 28 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 29 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 30 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 31 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 32 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 33 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 34 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 35 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 36 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 37 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 38 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 39 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 40 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 41 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 42 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 43 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 44 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 45 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 46 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 47 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 48 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 49 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 50 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 51 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 52 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 53 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 54 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 55 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 56 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 57 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 58 22.90 410.0 1.800 0.00 1.800 0.74 0.00
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1 197 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 198 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 199 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 200 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 201 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 202 22.90 410.0 1.800 0.00 1.800 0.74 0.00
1 203 22.90 410.0 1.800 0.00 1.800 0.74 0.00
2 204 22.90 910.0 1.800 0.00 2.280 2.07 0.00
2 205 22.90 910.0 1.800 0.00 2.280 2.07 0.00
2 206 22.90 910.0 1.800 0.00 2.280 2.07 0.00
2 207 22.90 910.0 1.800 0.00 2.280 2.07 0.00
2 208 22.90 910.0 1.800 0.00 2.280 2.07 0.00
2 209 22.90 910.0 1.800 0.00 2.280 2.07 0.00

Subsegment totals: 162.26 0.00

CALCULATIONS FOR LOADS FROM POINT SOURCE DISCHARGES EXPLICITLY MODELED:

Equation used: (Load, kg/day) = (Inflow rate, m3/sec) * (Conc., mg/L) * 1.0E-6 kg/mg * 1.0E3 L/m3 *
86400 sec/day

Values from LA-QUAL output:

Inflow CBODu Organic N  Ammonia N NO2+NO3 N
Element rate conc. conc. conc. conc.
number (m3/sec) (mg/L) (mg/L) (mg/L) (mg/L) Name of discharge
126 0.00329 23.000 3.300 1.700 0.000 Lalaurie In Ox Pon
158 0.00033 69.000 5.000 10.000 0.000 Grawood Church

Calculated values:

CBODu Organic N  Ammonia N NO2+NO3 N

Element load load load load
nuber (kg/day) (kg/day) (kg/day) (kg/day)
126 6.54 0.94 0.48 0.00
158 1.97 0.14 0.29 0.00
Subsegment total 8.51 1.08 0.77 0.00

CALCULATIONS FOR LOADS FROM POINT SOURCE DISCHARGES NOT EXPLICITLY MODELED:

Equations used: Flow rate from TMDL calcs = Permit flow rate * 1.250 (to incorporate MOS and FG)
(Load, kg/day) = (Flow rate, MGD) * (Conc., mg/L) * 3.785 L/gal * 1.0E6 gal/MG * 1.0E-6 kg/mg

Assumptions: Ratio of CBODu to CBODS for point source dissharges = 2.3 (guidance from LIP) .
For permits with BOD or ammonia limits, NO24NO3 = 10 mg/L (drinking water criteria).
For permits with COD limits, assume that CBODu is about the same magnitude as COD and
that discharges of nitrogen (organic, ammonia, and NO2+NO3) are negligible.

Permit Factor to Flow
NPDES flow incorporate  rate for
permit Outfall rate MOS and FG  TMDL calcs
nunber nunber (MGD) into flow (MGD Comments
LAG480011 001 0.002 1.250 0.002 IA Lift & Equip

1AG480284 001 0.003 1.250 0.003 Jack Cooper Trans



TAG530693 001 0.001 1.250 0.001 KEH Property
1AG560089 0.033 1.250 0.041 Wildwood Estates
TAG750459 002 0.005 1.250 0.006 Norwell Equip
1AG750449 002 0.005 1.250 0.006 Deep South Equip
User specified permit limits:
NPDES
permit Outfall CBOD5 COD Ammonia
nunmber nunmber (mg/L) (mg/L) (mg/L) Comments
IAG480011 001 45.0 0.0 10.0
1AG480284 001 45.0 0.0 10.0
1AG530693 001 45.0 0.0 10.0
1AG560089 20.0 0.0 6.7
1AG750459 002 45.0 0.0 10.0
1AG750449 002 45.0 0.0 10.0
Values for TMDL calculations:
NPDES
permit Outfall CBODu Organic N  Ammonia N  NO2+NO3 N
number number (mg/L) (mg/L) (mg/L) (mg/L) Conments
LAGA480011 001 103.50 20.00 10.00 0.00
1AG480284 001 103.50 20.00 10.00 0.00
LAG530693 001 103.50 20.00 10.00 0.00
T1AG560089 46.00 13.40 6.70 0.00
LAG750459 002 103.50 20.00 10.00 0.00
T1AG750449 002 103.50 20.00 10.00 0.00
Calculated loads:

NPDES
permit Outfall CBODu Organic N  AmmoniaN  NO2+NO3 N
number number (kg/day) (kg/day) (kg.day) (kg.day) Comments
IAG480011 001 0.88 0.17 0.09 0.00
1AG480284 001 1.27 0.25 0.12 0.00
1AG530693 001 0.33 0.06 0.03 0.00
T1AG560089 7.18 2.09 1.05 0.00
IAG750459 002 2.45 0.47 0.24 0.00
1AG750449 002 2.45 0.47 0.24 0.00

Subsegment total 14.56 3.52 1.76 0.00

SUMMARY OF NONPOINT SOURCE OXYGEN DEMAND FOR THIS SUBSEGEMENT:

Equations used:

Organic N oxygen demand,
Ammonia N oxygen demand,
Margin of safety = 10.0%

Future Growth = 10.0% * nonpoint source load

Load Allocation

Values from calculations above

NPS inflows

80.0% * nonpoint source load

kg/day = 4.3300 * Organic N load, kg/day of N
kg/day = 4.3300 * Ammonia N load, kg/day of N
* nonpoint source load

Nitrogen loads (kg/day of N):

Mass LOads (data type 19)
SOD and Benthic

SOD CBODu Organic Ammonia NO2+NO3 N
(kg/day) (kg/day) (kg/day) (kg/day) (kg/day)
N/A 92.69 16.39 0.48 0.00
N/A 20.00 0.80 N/A N/A
162.26 N/A N/A 0.00 N/A



Calculated loads of oxygen demand:

Oygen demand loads: Total

Oxygen

SOD CBODu Organic Ammonia demand

(kg/day) (kg/day)  (kg/day) (kg/day) (kg/day)

NPS inflows N/A 92.69 70.97 2.08 165.74
Mass IOads (data type 19) N/A 20.00 3.46 N/A 23.46
SOD and Benthic 162.26 N/A N/A 0.00 162.26
Total for all NPS loads 162.26 112.69 74.43 2.08 351.47
NPS future growth (10.0%) 16.23 11.27 7.44 0.21 35.15
NPS margin of safety (10.0%) 16.23 11.27 7.44 0.21 35.15
NPS load allocation (80.0%) 129.80 90.15 59.55 1.66 281.17

SUMMARY OF POINT SOURCE OXYGEN DEMAND FOR THIS SUBSEGEMENT

Equations used: Organic N oxygen demand, kg/day = 4.3300 * Organic N load, kg/day of N
Anmmonia N oxygen demand, kg/day = 4.3300 * Ammonia N load, kg/day of N
Margin of Safety = 10.0% * point source load
Future Growth = 10.0% * nonpoint source load
Wasteload Allocation (WLA) for modeled point source = 80.0% * modeled load
Wasteload Allocation (WLA) for minor point sources = 80.0% * calculated load

Values from calculations above
Nitrogen loads (kg/day of N):

CBODu Organic N  Ammonia N NO3+NO2

(kg/day)  (kg/day) (kg/day) (kg/day)

Modeled load for: LaLaurie In Ox Pon 6.54 0.94 0.48 0.00

Modeled load for: Grawood Church 1.97 0.14 0.29 0.00

Calculated load for minor point source 14.56 3.52 1.76 0.00
Calculated loads of oxygen demand

Oygen demand loads: Total

Oxygen

CBODu Organic N  Ammonia N demand

(kg/day) (kg/day) (kg/day) (kg/day)

Modeled load for: LaLaurie In Ox Pon 6.54 4.06 2.09 12.69

Modeled load for: Grawood Church 1.97 0.62 1.23 3.82

Calculated load for minor point source 14.56 15.24 7.62 37.42

Total for all point source loads 23.07 19.91 10.94 53.93

MOS for all point Sources (10.0%) 2.31 1.99 1.09 5.39

FG for all point Sources (10.0%) 2.31 1.99 1.09 5.39

WLA for: Ialaurie In Ox Pon (80.0%) 5.23 3.25 1.67 10.15

WLA for: Grawood Church (80.0%) 1.57 0.49 0.99 3.06

WLA for minor point sources (80.0%) 11.65 12.19 6.09 29.93
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program pr20m6f
C**** For this progragm to work the echo of the inp
1) The echo of the input provides MAJORITY of
2) The Hydralic, SOD, and NH3Sr data (needed
in the final report reach summary.

This is printed in MSWord or VSlick by settin

C
Cc
C
C  Printing:
Cc
C and setting the font to Courier New 9 pt norm
C

This program is specifcally formated for LA-Q

C Search program
C This whole program is written by Richard R. Benne
C Every variable is used in this program except

INTEGER imp,i,a,c,d,e,f,g,h,j,k,I,m,n,0,q,k1

Character*132 line,stream_id

Character*8 target

character*21 target2

character*15 target3

character*16 target3b,target5b,target5c,targ
&arget7,target8,target9,target10

character*36 target4

Crxxxxxiiix Al grrays are entered in the order inw
Crrxmrkrss*Input REAL arrays

integer total_elem
integer incr_reach(1:999)

REAL SOD_temp_cor(1:999),C2_NH3SR(1:999),
&incr2_CBODu_con(1:999),incr2_0Org_N_con(1:999)
&999),incr2_Nitrate_con(1:999), NP_BOD(1:999),

& HDWT1_Flow(1:999),incr_flow(1:999)

INTEGER HDWT1_elem(1:999)

REAL WSTLD_Flow(1:999),Elem_end(1:999),Elem_

character NPS_wstld_name(1:999)*25,PS_Wstld_

REAL WSTLD2_BOD(1:999),WSTLD2_ORG(1:999),WST
& NH3(1:999), WSTLD2_NO3(1:999)

REAL nps_WSTLD_Flow(1:999),nps_elem_wstld(1:

REAL NPS_WSTLD2_BOD(1:999),NPS_WSTLD2_ORG(1:

& NH3(1:999),NPS_WSTLD2_NO3(1:999)

REAL PS_WSTLD_Flow(1:999),ps_elem_wstld(1:99

REAL ps_WSTLD2_BOD(1:999),ps_WSTLD2_ORG(1:99
& NH3(1:999),ps_WSTLD2_NO3(1:999)

Integer NP_reach(1:999),elem_wstld(1:999),nu

real ps_mos,ps_mos_per,nps_mos,nps_mos_per

real ps_FG,ps_FG_per,nps_FG,nps_FG_per

Real Temp(1:999),S_area_int(1:1000)

integer elem_col_int

character source_type(1:999)*3,reach_name(1:
&100)*20, hdwtl_name(1:999)*25,reach_subseg_nu
&permit_number(1:999)*20,outfall_num(1:999)*20
&comment_con(1:999)*40,nut_tmdl_need*4

Real perm_flow(1:999),CBOD5_Perm(1:999), cod
&rm(1:999),nat_rat,ammoxy_rat

real HDWT2_BOD_con(1:999),HDWT2_ORG_con(1:99
&00), HDWT2_NO3_con(1:999)

real incr_outflow(1:999),incr_inflow(1:999)

Crrrrkkkkkikkkik*Character Search Strings
target = 'CNTROLO4'
target2= "THETA BENTHAL'
target3="$$$ DATA TYPE 8' ! Reach ID data
target3b="$$$ DATA TYPE 11'! Reach Initial c
target4='BIOLOGICAL AND PHYSICAL COEFFICIENT
targetsb="$$$ DATA TYPE 16' ! Incrmental fl
target5c='$$$ DATA TYPE 17' ! Incrmental WQ
target6="$$$ DATA TYPE 19' ! Mass laods
target7="$$$ DATA TYPE 20' ! Headwater flo
Target8="$$$ DATA TYPE 21' ! Headwater WQ
Target9="$$$ DATA TYPE 24' ! Wasteload flo

pr20m6f.for

ut and final report must be turned on:
the ionformation for the calcuations,
for surface area for the SOD) are found

g the left and right margins to 0.3 and 0.38
al text.

UAL 8.11.

(part 1)
tt on 9/20/07 for LA-QUAL version 8.0

et6,t

hich they occurr in the program

,incr2_Amm_N_con(1:
NP_ORG(1:999),

begin(1:999)
name(1:999)*20
LD2

999)
999),NPS_WSTLD2

9)
9),ps_WSTLD2

m,num_pt_sour

999)*15,wstld_name(1:
m(1:999)*20,
,comment(1:999)*40,
_perm(1:999),ammon_pe

9), HDWT2_NH3_con(1:1

onditions (need temps)
S' I SOD and NH3Sr rates (Final Report)
ows

ws

ws
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pr20m6f.for

target10="$$$ DATA TYPE 25' ! Wastelaod WQ

C****************Array cou nte Irs
num=0
num_incr=0
num_hdwt=0
num_wstld=0
nps_num_wstld=0
ps_num_wstld=0

TDTQ TI"('DQ.
NIyl
oo

Il
o

~ X
1oL
o

Character*70 userFilename,Laqualfilename,subs egname,subsegnumber,
&pertime,LAQUAL_version,laqualfileoutput

print*,'Enter user input filename: ' ! this i s the TMDL program input file
read*,userfilename litis NOT hte LA-QUAL file!!!!

imp=1000000

C*Read input file

OPEN(UNIT=12, FILE=userfilename, STATUS='OLD' ) linput file
Open (unit=11, FILE="tmdI-res.txt', Status="U NKNOWN?") ! output file
¢ OPEN (UNIT=13, FILE='inter-res.txt', Status= 'UNKNOWN") ! debugging file

REad(12,*)subsegnumber ! subsegment number
REad(12,*)subsegname ! subsegment name

read(12,*)laqualfileoutput ! LA-QUAL output f ile
read(12,*)usernum I number of reache s in output file
do 10 I=1,usernum ! read subsegment number for each reach loop
10 read(12,*)reach_subseg_num(l)
read(12,*)ps_mos_per ! point source MOS in p ercent
read(12,*)ps_FG_per ! point source FG in pe rcent
read(12,*)nps_mos_per ! nonpoint source MOS in percent
read(12,*)nps_FG_per ! nonpoint source FG i n percent
READ(12,*)ammoxy_rat ! ammonia oxidation ra te
read(12,*)num_pt_sour ! number of point sour ces in input file
do 20 I=1,num_pt_sour ! read point source da ta loop
read(12,*)
read(12,*)permit_number(l) ! permit number
read(12,*)outfall_num(l) ! outfall numbe r
read(12,*)perm_flow(l) ! permit flow ( MGD)
read(12,*)comment(l) I comment (usua lly facility name)
read(12,*)cbod5_perm(l) ! CBODS5 or BOD5 permit conc in mg/L
read(12,*)COD_perm(l) ! COD permit co nc in mg/L
read(12,*)ammon_perm(l) ! ammonia permi t conc in mg/L
read(12,*)comment_con(l) ! comment for ¢ oncentration
20 continue
read(12,*)nut_tmdl_need l'is a nutrietn TMDL needed?
read(12,*) nat_rat ! ratio of natu ral nitrogen to phosphorus

ps_mos=ps_mos_per/100.000
ps_FG=ps_FG_per/100.000
nps_mos=nps_mos_per/100.000
nps_FG=nps_FG_per/100.000

laqualfilename=laqualfileoutput
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OPEN(UNIT=10, FILE=Laqualfilename, STATUS="OL

1030 FORMAT(A35,3X,A25)
DO 100 i=1,imp
READ(10,'(A132)) line

Crrxiiiiiik Ara we at the end of the file?
if(line(11:29).EQ.'"EXECUTION COMPLETED")GO TO

Crxddmikrixx ragad LA-QUAL version
if (i .EQ. 1) then
read (line(1:32),'(A32)") LAQUAL_version
end if

Crxxxxxriiqyyhen was the LA-QUAL file made and metri
if (line (1:6) .EQ. 'Output’) then
read(line(1:38),'(A38)") pertime
else IF (line(1:8).EQ. target) then
1020 FORMAT (A35,3X,A10,3X,A10)

Crexkiieriik| ook for theta Benthal
else IF (line(1:21).EQ. target2) then
1040 Format (A36,5X,A40)

CrexxxrixData T8,Count number of reaches
else IF (line (1:15) .EQ. target3) then
Read (10,%)
Read (10,*)
Read (10,%)
Read (10,*)
105 Read (10, '(A132)") stream_id
if (stream_id(1:8).EQ. 'REACH ID")then
num=num+1
read(stream_ID(23:48),'(A15)")reach_n
read(stream_ID(109:111),)elem_begin(n
read(stream_ID(116:118),)elem_end(num
total_elem=elem_end(num)
go to 105
end if

CrexxxiixData T11, read temp
else IF (line (1:16).EQ. target3b) then
READ (10,*)
READ (10,*)
READ (10,*)
107 READ (10,'(A132)") stream_id
if (stream_id(1:7) .EQ. 'INITIAL") then
g=q+1
READ(stream_id(32:36),'(F5.0)") temp
go to 107
end if

CroxriirEINAL REPORT,(read COEF-1 Bekgrd SOD and
else IF (line (49:84) .EQ. target4) then
Read (10,%)
Read (10,*)
Read (10,%)
Read (10,*)
Read (10,%)
110 Read (10, '(A132)") stream_id
if (stream_id(1:7).NE. ' ') then
a=a+l
READ(Stream_id(1:4),'(14))elem
READ(stream_id(68:73),'(F7.0)") SOD_
READ(Stream_id(106:111),'(F6.0)") C2
c elem is used to put them in numeric
c in the order they are read from the
c (this only comes into play for bran
1060 FORMAT (A35,5X,A10,5X,A10)
GO TO 110
end if

Crexxxiii*Data Type (incremenatal flow data partl

pr20m6f.for

D") ! this is teh LA-QUAL output file

900

C units

ame(num)
um)

)

(@

NH3SR)

temp_cor(elem)
_NH3SR(elem)
al order, NOT
LA_QUAL file!
ched models)
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else if (line(1:16) .EQ. target5b) then

117

read(10,*)

read(10,*)

read(10,*)
read(10,'(A132)")stream_id

if (stream_id(1:6) .EQ. 'INCR-1") then
num_incr=num_incr+1
read(stream_id(17:19),'(13)") incr_
read(stream_id(32:38),'(F7.0)") inc
read(stream_id(44:50),'(F7.0)") inc
incr_flow(num_incr) = abs(incr_infl

&r_outflow(num_incr))

goto 117
end if

CrexxxirixData Tyoe (incremental flow part 2)
else if (line(1:16) .EQ. target5c) then

118

num_incr=0
read(10,*)
read(10,*)
read(10,*)

read(10,'(A132)")stream_id
if (stream_id(1:6) .EQ. 'INCR-2") then
num_incr=num_incr+1
read(stream_id(37:46),'(F10.0)") incr2_
read(stream_id(47:56),'(F10.0)") incr2_
read(stream_id(57:66),'(F10.0)") incr2_
read(stream_id(67:76),'(F10.0)") incr2_
goto 118
end if

CrHrxriirkData T19(reads BOD and ORG-N)
else IF (line (1:16) .EQ. target6) then

120

1080

Read (10,%)

Read (10,*)

READ (10,*)
Read (10, '(A132)") stream_id

if (stream_id(1:8).EQ. 'NONPOINT') then
c=c+1
d=d+1
read(stream_ID(17:19),'(I3))NP_reac
READ(stream_id(28:36),'(F9.0)")NP_BO
READ(stream_id(38:46),'(F9.0)')NP_OR
Format (A35,5X,A10,2X,A10,2X,A10)

GO TO 120

end if

Crrmexike DATA T20(reads flow for HDWTR-1)

125

else IF (line (1:16) .EQ. target7) then

Read (10,%)

READ (10,*)

Read (10,%)

REad (10,*)
Read (10, '(A132)") stream_id

if (stream_id(1:7).EQ. 'HDWTR-1") then
num_hdwt=num_HDwt+1
e=e+l
Read(stream_id(17:19),'(13))HDWT1_e
read(stream_id(25:44),'(A20)")hdwt1_
READ(stream_id(53:59),'(F7.0)') HDWT
GO TO 125

end if

Crrmxie DATA T21(read BOD,ORG-N,NH3,NO3+2 for HD

130

else IF (line (1:16) .EQ. target8) then
Read (10,%)
Read (10,*)
READ (10,*)
Read (10,*)
Read (10, '(A132)") stream_id
if (stream_id(1:7).EQ. 'HDWTR-2") then
f=f+1
g=g+1
h=h+1

pr20m6f.for

reach(num_incr)
r_outflow(num_incr)
r_inflow(num_incr)
ow(num_incr))-abs(inc

CBODu_con(num_incr)
Org_N_con(num_incr)
Amm_N_con(num_incr)
Nitrate_con(num_incr)

h(c)
D(c)
G(d)

lem(e)
name(e)
1_Flow(e)

WTR-2)
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1090

=+

READ(stream_id(58:66),'(F9.0)") HDWT2_B
READ(stream_id(68:76),'(F9.0)") HDWT2_O
READ(stream_id(78:86),'(F9.0)") HDWT2_N
READ(stream_id(88:96),'(F9.0)") HDWT2_N

Format (A35,5X,A5,5X,A5,5X,A5,5X,A5)

GO TO 130

end if

Crrmexiie DATA T24(flow for WSTLD-1)

135

CrrxexxrrxDATA T25(BOD,ORG-N,NH3,NO3+2) for WSTLD-

ps=1
nps=1
else IF (line (1:16) .EQ. target9) then
Read (10,%)
Read (10,*)
Read (10,%)
READ (10,*)
Read (10, '(A132)") stream_id
if (stream_id(1:7).EQ. 'WSTLD-1") then
num_wstld=num_wstld+1
k=k+1
READ(stream_id(52:59),'(F8.0)')WSTLD
read(stream_id(13:16),'(14))elem_ws
read(stream_id(30:47),'(A18)")wstld_
if (stream_id(30:32).EQ.'NPS') then
nps_num_wstld=nps_num_wstld+1
NPS_wstld_name(nps) = wstld_name(
NPS_elem_wstld(nps) = elem_wstld(
NPS_wstld_flow(nps) = wstld_flow(
nps=nps+1
else
ps_num_wstld=ps_num_wstld+1
PS_wstld_name(ps) = wstld_name(
PS_elem_wstld(ps) = elem_wstld(
PS_wstld_flow(ps) = wstld_flow(
ps=ps+1
this loop and if statement is u
point and nonpoint wastelaods
end if
GO TO 135
end if

ps=1
nps=1

140

else IF (line (1:16) .EQ. target10) then

Read (10,*)

Read (10,%)

READ (10,*)

READ (10,*)

Read (10, '(A132)") stream_id

if (stream_id(1:7).EQ. 'WSTLD-2") then

I=1+1

m=m+1

n=n+1

0=0+1

kl=k1+1

READ(stream_id(25:27),'(A3)")source_typ

READ(stream_id(57:66),'(F10.0))WSTLD2_

READ(stream_id(77:86),'(F10.0))WSTLD2_

READ(stream_id(87:96),'(F10.0))WSTLD2_

READ(stream_id(107:116),'(F10.0))WSTLD

if (source_type(K1).EQ.'NPS') then
nps_wstld2_bod(nps) = wstld2_bod(
nps_wstld2_org(nps) = wstld2_org(
nps_wstld2_nh3(nps) = WSTLD2_NH3(
nps_wstld2_no3(nps) = wstld2_no3(
nps=nps+1

else

ps_wstld2_bod(ps) = wstld2_bod()
ps_wstld2_org(ps) = wstld2_org(m)
ps_wstld2_nh3(ps) = WSTLD2_NH3(N)
ps_wstld2_no3(ps) = wstld2_no3(o)
ps=ps+1

pr20m6f.for

OD_con(f)
RG_con(g)
H3_con(h)
03_con(j)

_Flow(k)
tld(k)
name(k)
!

K)
K)
K)

K)
K)
K)

sed to separate

e(k1)
BOD())
ORG(m)
NH3(n)
2_NO3(0)
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end if
¢ must have blank space after else or the else will
c to all of them

1095 Format (A35,6X,A5,2X,A5,2X,A5,2X,A5,2X,
GO TO 140
end if

CrrxrrrrikiixE[NAL REPORT, hydrualic parameter
else IF (line (1:62) .EQ. ' **rriiitkickoioiokk
&*************** HYDRAULIC') then
Read (10,%)
READ (10,*)
READ (10,*)
READ (10,*)
READ (10,*)
145 Read (10, '(A132)") stream_id
if (stream_id(3:5).NE." ') then
c p=p+1
C* these numbers are NOT in numerical order, they a
read(stream_id(3:5),'(13)")elem_col_
READ(stream_id(84:94),'(F11.0)")S_Ar
GO TO 145
end if
1200 FORMAT (A35,5X,14)
END IF
100 Continue
900 CONTINUE
Print*,'Program has finished reading the inpu

C PART 2
C Calculations

C*variables mostly in order of use
real con3,con4,nps_FG_summary_org
real mldt19_tot_cbodu, midt19_tot_org
real incr_CBODu(1:999), incr_Org_N(1:999), in
&incr_Nltrate(1:999)
real incr_CBODu_tot, incr_Org_N_tot, incr_Amm
&ot
real WSTLD2_BOD_con(1:999),WSTLD2_ORG_con(1:9
&(1:999),WSTLD2_NO3_con(1:999)
real WSTLD2_BOD_cal(1:999),WSTLD2_Org_cal(1:9
&(1:999),WSTLD2_NO3_cal(1:999)
real WSTLD2_BOD_cal_tot,WSTLD2_Org_cal_tot,WS
&WSTLD2_NO3_cal_tot
real ps_WSTLD2_BOD_con(1:999),ps_WSTLD2_ORG_c
&H3_con(1:999),ps_WSTLD2_NO3_con(1:999)
real ps_WSTLD2_BOD _cal(1:999), ps_WSTLD2_Org_c
&H3_cal(1:999),ps_WSTLD2_NO3_cal(1:999)
real ps_WSTLDZ_BOD_caI_tot ps_WSTLD2_Org_cal
&al_tot,ps_ WSTLD2_NO3_cal_tot
real nps_WSTLD2_BOD_con(1:999),nps_WSTLD2_ORG
&2_NH3"con(1:999),nps_WSTLD2_NO3_con(1:999)
real nps_WSTLD2_BOD_cal(1: 999), nps_WSTLD2_Org
&2_NH3_cal(1:999),nps_WSTLD2_NO3_cal(1:999)
real nps_WSTLD2_BOD_cal_tot, nps_WSTLDZ_Org_ca
&_cal_tot,nps_WSTLDZ_NOS_caI_tot
real nps_BOD_tot,nps_Org_N_tot,nps_NH3_N_tot,
real HDWT_BOD_cal(1:999), HDWT_Org_cal(1:999)
&, HDWT_NO3_cal(1:999)
real HDWT_BOD_cal_tot, HDWT_Org_cal_tot, HDWT
&HDWT_NO3_cal_tot
real elem_benthis(1:1000), elem_sod(1:1000),
&,s0d_load(1:1000), benthic(1:1000)
real nps_sod_load_tot, nps_benthic_tot,fac_mo
reaL tmdl_cal_flow(1:999)
real chodu_tmdl_val(1:999), org_N_tmdI_val(1:
&:100),n03_tmdl_val(1:999)
real cbodu_tmdl_cal(1:999),org_N_tmdl_cal(1:
&1:100), no3_tmdl_cal(1:999)
real cbodu_tmdl_tot,org_N_tmdl_tot,ammon_tmd
real nps_summary_cbodu,nps_summary_org,nps_su

pr20m6f.for

only apply to the first statement and NOT

A5)

*hkkkhkhkhkhkkkkkkhkhx

re in Branch (ie model layout) order
int
ea_int(elem_col_int)

tsir'

*kkkkkhkhkkkkkkkkkkk

cr_Amm_N(1:999),
_N_tot,incr_Nltrate_t
99),WSTLD2_NH3_con
99),WSTLD2_NH3_cal
TLD2_NH3_cal_tot,
on(1:999),ps WSTLD2_N
al(1:999),ps WSTLD2_N
_tot, ps_WSTLD2_NH3_c
_con(1:999),nps_WSTLD
_cal(1:999),nps_WSTLD
|_tot, nps_WSTLD2_NH3

nps_NO3_tot
, HDWT_NH3_cal(1:999)

_NH3_cal_tot,
elem_temp(1:1000)
s_FG
999),ammon_tmdl_val(1
999), ammon_tmdl_cal(

|_tot,no3_tmdI_tot
mmary_ammon
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real oxy_dem_nps_org_N_tot, oxy_dem_nps_nh3_t
real nps_mos_sod_load_tot,nps_mos_summary_cho
&Qg,nps_mos_summary_ammon,nps_mos_nps_NO3_tot
real nps_FG_sod_load_tot,nps_FG_summary_cbodu
&,nps_FG_summary_ammon,nps_FG_nps_NO3_tot
real nps_LA_sod_load_tot,nps_LA_summary_cbhodu
&ps_LA_summary_ammon,nps_LA_nps_NO3_tot

real ps_summary_cbodu,ps_summary_org,ps_summa
real mos_ps_summary_cbodu,mos_ps_summary_org,
real FG_ps_summary_cbodu,FG_ps_summary_org,FG
real wla_ps_cbodu_tmdl_tot,wla_ps_org_N_tmdI_
&l_tot

real wla_ps_WSTLD2_BOD_cal(1:999),wla_ps_WSTL
& _ps_WSTLD2_NH3_cal(1:999)

real oxy_dem_mldt19_tot org,nps_inflows_tot o
&midt19 tot_oxy dem,tot_oxy dem_sod_ben

real oxy_dem_ps_WSTLD2_Bod_cal(1:999),0xy_dem
&100),0xy_dem_ps_WSTLD2_Nh3_cal(1:999),tot_oxy
&wla_min_ps_summary_tot

real oxy_dem_ps_WSTLD2_Org_cal_tot,oxy_dem_ps
real nps_mos_tot_oxy_dem,nps_FG_tot_oxy_dem,n
real oxy_dem_org_N_tmdl,oxy_dem_ammon_tmdl,mi
&mod_tot_oxy_dem_ps(1:999),mos_tot_oxy_dem_sum
&dem_ps(1:999)

real nut_tmdl_nps_org_N_tot,nps_tot_nitrogen_

real ps_nut_tmdl_summary_org_N_tot,ps_nut_tmd
&ps_nut_tmdl_summary_no3_N_tot,ps_tot_nitrogen
&final,ps_tot_sum_total_nitrogen_load,ps_tot_s

real mos_ps_nut_tmdl_sum_org_N_tot,
&mos_ps_nut_tmdl_sum_nh3_N_tot,
&mos_ps_nut_tmdl_sum_no3_N_tot,
&mos_ps_tot_nitrogen_final_load,
&mos_ps_tot_P_final

real FG_ps_nut_tmdl_sum_org_N_tot,
&FG_ps_nut_tmdl_sum_nh3_N_tot,
&FG_ps_nut_tmdl_sum_no3_N_tot,
&FG_ps_tot_nitrogen_final_load,

&FG_ps_tot_P_final

real wla_min_ps_nut_tmdl_sum_org,
&wla_min_ps_nut_tmdl_sum_nh3,
&wla_min_ps_nut_tmdl_sum_no3,
&wla_min_ps_nitrogen_final_load,
&wla_min_ps_P_final

real wla_ps_WSTLD2_org_cal_sum(1:999),wla_ps_
&100),wla_ps_WSTLD2_NO3_cal_sum(1:999)

real wla_ps_total_nitrogen_load(1:999), wla_p

real nps_mos_nut_tmdl_nps_Org_N_tot,nps_mos_n
&nps_mos_tot_nitrogen_load,nps_mos_total_p

real nps_FG_nut_tmdl_nps_Org_N_tot,nps_FG_nps
&nps_FG_tot_nitrogen_load,nps_FG_total_p

real nps_la_nut_tmdl_nps_Org_N_tot,nps_la_nps
&nps_la_tot_nitrogen_load,nps_la_total_p

real min_ps_total_nitrogen_load,min_ps_total_

real ps_total_nitrogen_load(1:999),ps_total_P

if (usernum.NE.num) then

print*,'Usernum does not equal num, there h
&e!',;num,usernum

Write(11,*)'This output is NOT correct!

end if

mldt19_tot _cbodu=0
midt19_tot_org=0

incr_CBODu_tot=0
incr_Org_N_tot=0
incr_Amm_N_tot=0
incr_Nitrate_tot=0
ps_WSTLD2_BOD_cal_tot=0
ps_WSTLD2_Org_cal_tot=0
ps_WSTLD2_NH3_cal_tot=0

nps_WSTLD2_BOD_cal_tot=0

pr20m6f.for

ot
du,nps_mos_summary_or

,Nps_LA_summary_org,n
ry_nh3_n
mos_ps_summary_nh3_n
_ps_summary_nh3_n

tot, wla_ps_ammon_tmd
D2_ORG_cal(1:999),wla
xy_demand,

_ps_WSTLD2_ORG_cal(1:
_dem_nps,
_WSTLD2_NH3_cal_tot
ps_LA_ tot_oxy_dem
n_ps_summary_tot,
mary,wla_mod_tot_oxy_
load,nps_total_P
|_summary_nh3_N_tot,
_final_load,ps_tot P_
um_total_P

WSTLD2_NH3_cal_sum(1:

s_total_P(1:999)
ps_nh3_n_tot,

_nh3_n_tot,

_nh3_n_tot,
P
(1:999)

as been a read failur
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nps_WSTLD2_Org_cal_tot=0
nps_WSTLD2_NH3_cal_tot=0

WSTLD2_BOD_cal_tot=0
WSTLD2_Org_cal_tot=0
WSTLD2_NH3_cal_tot=0

HDWT_BOD_cal_tot=0
HDWT_Org_cal_tot=0

HDWT_NH3_cal_tot=0
HDWT_NO3_cal_tot=0

nps_sod_load_tot=0
nps_benthic_tot=0

cbodu_tmdl_tot=0
org_N_tmdI_tot=0
ammon_tmdl_tot=0
no3_tmdl|_tot=0

fac_mos_FG=1/(1-(ps_mos+ps_FG))

con3 = 1.00/1000000.00*1000.00*86400.00
con4 = 3.7850000000 ! MGD * mg/L * con4,
con4 = 3.785 L/gal * 1.0E6 gal/MG * 1.0E-6 kg

do 180 I=1,num
midt19_tot cbodu=mldt19_tot cbodu+NP_bod(l)
midt19_tot _org= mldt19 _tot org+NP_org(l)

180 continue

C* Here | will arrange the elemntal surface areas i
C* and NH3 data are in.

C

O0OO0O000O0000O00O00O0

elem_col(1) = elem_col_int(1)
S Area(l) =S_Area_int(1)
DO 185 I=2,total_elem !need to start at 2
elem_col(l)=I
if (elem_col_int(l).EQ.I) then
S _Area(l) = S_Area_int(l)
else
DO 184 R=1,total_elem !go through th
if (Elem_col_int(R).EQ.Elem_col(l)) t
S_Area(l) = S_Area_int(l)
end if
184 continue
end if

c185 continue

cir=num_incr
DO 190 cirr=1,cir

incr_CBODu(cirr)=incr_flow(cirr)*incr2_CBODu_
incr_Org_N(cirr)=incr_flow(cirr)*incr2_Org_N_
incr_Amm_N(cirr)=incr_flow(cirr)*incr2_Amm_N_
incr_Nltrate(cirr)=incr_flow(cirr)*incr2_Nitr

incr_CBODu_tot=incr_CBODu_tot+incr_CBODu(cirr
incr_Org_N_tot=incr_Org_N_tot+incr_Org_N(cirr
incr_Amm_N_tot=incr_Amm_N_tot+incr_Amm_N(cirr
incr_Nitrate_tot=incr_Nitrate_tot+incr_Nitrat

190 continue

Crxkxxxkkix calcualtions for point soucers EXPLICI

cir=ps_num_wstld

DO 194 cirr=1,cir
ps_WSTLD2_BOD_con(cirr)=ps_wstld2_bod(cirr)
ps_WSTLD2_ORG_con(cirr)=ps_wstld2_org(cirr)
ps_WSTLD2_NH3_con(cirr)=ps_wstld2_nh3(cirr)
ps_WSTLD2_NO3_con(cirr)=ps_wstld2_no3(cirr)

ps_WSTLD2_BOD_cal(cirr)=ps_WSTLD_Flow(cirr)*p
&)*con3
ps_WSTLD2_Org_cal(cirr)=ps_WSTLD_FLow(cirr)*p

pr20m6f.for

/mg

nto the numerical order to match the order the SOD

for comaprisons

e list until we get a match
hen

con(cirr)*con3
con(cirr)*con3
con(cirr)*con3
ate_con(cirr)*con3

)
)
)
e(cirr)

TLY modeled

s_WSTLD2_BOD_con(cirr
s_WSTLD2_Org_con(cirr
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&)*con3
ps_WSTLD2_NH3_cal(cirr)=ps_WSTLD_FLow(cirr)*p
&)*con3
ps_WSTLD2_NO3_cal(cirr)=ps_WSTLD_Flow(cirr)*p
&)*con3

wla_ps_WSTLD2_org_cal_sum(cirr)=ps_WSTLD2_org
&ps_FG)
wla_ps_WSTLD2_NH3_cal_sum(cirr)=ps_WSTLD2_NH3
&ps_FG)
wla_ps_WSTLD2_NO3_cal_sum(cirr)=ps_WSTLD2_NO3
&ps_FG)

ps_WSTLD2_BOD_cal_tot=ps_WSTLD2_BOD_cal_tot+p
833_WSTLD2_0rg_cal_t0t=ps_WSTLD2_Org_ca|_tot+p

833_WSTLD2_N H3_cal_tot=ps_WSTLD2_NH3_cal_tot+p
gs_WSTLD2_NO3_ca|_t0t=ps_WSTLD2_N O3_cal_tot+p

oxy_dem_ps_wstld2_bod_cal(cirr)=1*ps_WSTLD2_
&)
oxy_dem_ps_wstld2_org_cal(cirr)=ammoxy_rat*p

oxy_dem_ps_wstld2_nh3_cal(cirr)=ammoxy_rat*p
&)

mod_tot_oxy_dem_ps(cirr)=oxy_dem_ps_wstld2_b
&ps_wstld2_org_cal(cirr)+ oxy_dem_ps_wstld2_nh

wla_ps_wstld2_bod_cal(cirr)=ps_wstld2_bod_ca
&FG)
wla_ps_WSTLD2_ORG_cal(cirr)=oxy_dem_ps_WSTLD
& _mos-ps_FG)
wla_ps_wstld2_nh3_cal(cirr)=oxy_dem_ps_WSTLD
& _mos-ps_FG)
wla_mod_tot_oxy_dem_ps(cirr)=mod_tot_oxy_dem
&s_FG)

rounding functions (uisng the anint function)

wla_ps_wstld2_bod_cal(cirr)=wla_ps_wstld2_bo
wla_ps_wstld2_bod_cal(cirr)=anint(wla_ps_wst
wla_ps_wstld2_bod_cal(cirr)=wla_ps_wstld2_bo

wla_ps_wstld2_org_cal(cirr)=wla_ps_wstld2_or
wla_ps_wstld2_org_cal(cirr)=anint(wla_ps_wst
wla_ps_wstld2_org_cal(cirr)=wla_ps_wstld2_or

wla_ps_wstld2_nh3_cal(cirr)=wla_ps_wstld2_nh
wla_ps_wstld2_nh3_cal(cirr)=anint(wla_ps_wst
wla_ps_wstld2_nh3_cal(cirr)=wla_ps_wstld2_nh

wla_mod_tot_oxy_dem_ps(cirr)=wla_mod_tot_oxy
wla_mod_tot_oxy_dem_ps(cirr)=anint(wla_mod_t
wla_mod_tot_oxy_dem_ps(cirr)=wla_mod_tot_oxy

Crrrrkkkkkkkikikk nns wasteload calculations
194 continue

do 196 cirr=1,nps_num_wstld

nps_WSTLD2_BOD_con(cirr)=nps_wstld2_bod(cirr)
nps_WSTLD2_ORG_con(cirr)=nps_wstld2_org(cirr)
nps_WSTLD2_NH3_con(cirr)=nps_wstld2_nh3(cirr)
nps_WSTLD2_NO3_con(cirr)=nps_wstld2_no3(cirr)

nps_WSTLD2_BOD_cal(cirr)=nps_WSTLD_Flow(cirr)
&irr)*con3
nps_WSTLD2_Org_cal(cirr)=nps_WSTLD_FLow(cirr)
&irr)*con3
nps_WSTLD2_NH3_cal(cirr)=nps_WSTLD_FLow(cirr)
&irr)*con3
nps_WSTLD2_NO3_cal(cirr)=nps_WSTLD_Flow(cirr)
&irr)*con3

pr20m6f.for

s_WSTLD2_NH3_con(cirr
s_WSTLD2_NO3_con(cirr

_cal(cirr)*(1-ps_mos-
_cal(cirr)*(1-ps_mos-

_cal(cirr)*(1-ps_mos-

s_WSTLD2_BOD_cal(cirr
s_WSTLD2_Org_cal(cirr

s_WSTLD2_NH3_cal(cirr
s_WSTLD2_NO3_cal(cirr

BOD_cal(cirr
s_wstld2_org_cal(cirr
s_wstld2_nh3_cal(cirr

od_cal(cirr)+oxy_dem_
3_cal(cirr)

I(cirr)*(1-ps_mos-ps_
2_0Org_cal(cirr)*(1-ps
2_NH3_cal(cirr)*(1-ps

_ps(cirrn*(1-ps_mos-p

d_cal(cirr)*100
1d2_bod_cal(cirr))
d_cal(cirr)/100
g_cal(cirr)*100
1d2_org_cal(cirr))
g_cal(cirr)/100
3_cal(cirr)*100
1d2_nh3_cal(cirr))
3_cal(cirr)/100
_dem_ps(cirr)*100

ot_oxy_dem_ps(cirr))
_dem_ps(cirr)/100

*nps_WSTLD2_BOD_con(c
*nps_WSTLD2_Org_con(c
*nps_WSTLD2_NH3_con(c

*nps_WSTLD2_NO3_con(c
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n ps_WSTLD2_BOD_cal_tot=nps_WSTLD2_BOD_cal_tot
%LQ_WSTLDZ_Org_caI_tan ps_WSTLD2_Org_cal_tot
%BQ_WSTLDZ_N H3_cal_tot=nps_WSTLD2_NH3_cal_tot
E;%_WSTLDZ_NO3_caI_tot=n ps_WSTLD2_NO3_cal_tot
irr

nps_WSTLD2_BOD_cal_tot=nps_WSTLD2_BOD_cal_tot
nps_WSTLD2_BOD_cal_tot=anint(nps_WSTLD2_BOD_c
nps_WSTLD2_BOD_cal_tot=nps_WSTLD2_BOD_cal_tot

nps_WSTLD2_Org_cal_tot=nps_WSTLD2_Org_cal_tot
nps_WSTLD2_Org_cal_tot=anint(nps_WSTLD2_Org_c
nps_WSTLD2_Org_cal_tot=nps_WSTLD2_Org_cal_tot

nps_WSTLD2_NH3_cal_tot=nps_WSTLD2_NH3_cal_tot
nps_WSTLD2 NH3 cal_tot=anint(nps_ WSTLD2_NH3_c
nps_WSTLD2_NH3_cal_tot=nps_WSTLD2_NH3_cal_tot

nps_WSTLD2_NO3_cal_tot=nps_WSTLD2_NO3_cal_tot
nps_WSTLD2_NO3_cal_tot=anint(nps_WSTLD2_NO3_c
nps_WSTLD2_NO3_cal_tot=nps_WSTLD2_NO3_cal_tot

crrrrkkkkkkonly wasteloads can be divided into poin
196 continue

do 198 cirr= 1, num_wstld

WSTLD2_BOD_con(cirr)=WSTLD2_BOD(cirr)
WSTLD2_ORG_con(cirr)=WSTLD2_Org(cirr)
WSTLD2_NH3_con(cirr)=WSTLD2_NH3(cirr)
WSTLD2_NO3_con(cirr)=WSTLD2_NO3(cirr)

WSTLD2_BOD_cal(cirr)=WSTLD_Flow(cirr)*WSTLD2_
WSTLD2_Org_cal(cir)=WSTLD_FLow(cirr)*WSTLD2_
WSTLD2_NH3_cal(cir)=WSTLD_FLow(cirr)*WSTLD2_
WSTLD2_NO3_cal(cirr)=WSTLD_Flow(cirr)*WSTLD2_

WSTLD2_BOD_cal_tot=WSTLD2_BOD_cal_tot+WSTLD2

WSTLD2 Org_cal tot=WSTLD2 Org_cal tot+WSTLD2

WSTLD2_NH3_cal_tot=WSTLD2_NH3_cal_tot+WSTLD?_
WSTLD2_NO3_cal_tot=WSTLD2_NO3_cal_tot+WSTLD2_

wstld2_bod_cal_tot=wstld2_bod_cal_tot*100
wstld2_bod_cal_tot=anint(wstld2_bod_cal_tot)
wstld2_bod_cal_tot=wstld2_bod_cal_tot/100

wstld2_org_cal_tot=wstld2_org_cal_tot*100
wstld2_org_cal_tot=anint(wstld2_org_cal_tot)
wstld2_org_cal_tot=wstld2_org_cal_tot/100

wstld2_NH3_cal_tot=wstld2_NH3_cal_tot*100
wstld2_NH3_cal_tot=anint(wstld2_NH3_cal_tot)
wstld2_NH3_cal_tot=wstld2_NH3_cal_tot/100

wstld2_NO3_cal_tot=wstld2_NO3_cal_tot*100
wstld2_NO3_cal_tot=anint(wstld2_NO3_cal_tot)
wstld2_NO3_cal_tot=wstld2_NO3_cal_tot/100

198 continue

cir=num_hdwt
DO 199 cirr=1,cir

HDWT_BOD_cal(cirr)=HDWT1_Flow(cirr)*HDWT2_BOD
HDWT_Org_cal(cirr)=HDWT1_FLow(cirr)*HDWT2_Org

HDWT_NH3_cal(cirr)=HDWT1_FLow(cirr)*HDWT2_NH3
HDWT_NOS3_cal(cirr)=HDWT1_Flow(cirr)*HDWT2_NO3

HDWT_BOD_cal_tot=HDWT_BOD_cal_tot+HDWT_BOD_ca

pr20m6f.for

+nps_WSTLD2_BOD_cal(c
+nps_WSTLD2_Org_cal(c

+nps_WSTLD2_NH3_cal(c
+nps_WSTLD2_NO3_cal(c

*100
al_tot)
/100

*100
al_tot)
/100

*100
al_tot)
/100

*100
al_tot)
/100

t source and non point sources

BOD_con(cirr)*con3
Org_con(cirr)*con3

NH3_con(cirr)*con3
NO3_con(cirr)*con3

BOD_cal(cirr)
Org_cal(cirr)

NH3_cal(cirr)
NO3_cal(cirr)

_con(cirr)*con3
_con(cirr)*con3
_con(cirr)*con3
_con(cirr)*con3

I(cirr)
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HDWT_Org_cal_tot=HDWT_Org_cal_tot+HDWT_Org_ca
HDWT_NH3_cal_tot=HDWT_NH3_cal_tot+HDWT_NH3_ca
HDWT_NO3_cal_tot=HDWT_NO3_cal_tot+HDWT_NO3_ca

HDWT_bod_cal_tot=HDWT_bod_cal_tot*100
HDWT_bod_cal_tot=anint(HDWT_bod_cal_tot)
HDWT_bod_cal_tot=wstld2_bod_cal_tot/100

HDWT_org_cal_tot=HDWT_org_cal_tot*100
HDWT _org_cal_tot=anint(HDWT _org_cal_tot)
HDWT_org_cal_tot=HDWT_org_cal_tot/100

HDWT_NH3_cal_tot=HDWT_NH3_cal_tot*100
HDWT_NH3_cal_tot=anint(HDWT_NH3_cal_tot)
HDWT_NH3_cal_tot=HDWT_NH3_cal_tot/100

HDWT_NO3_cal_tot=HDWT_NO3_cal_tot*100
HDWT_NOS3_cal_tot=anint(HDWT_NOS3_cal_tot)
HDWT_NO3_cal_tot=HDWT_NO3_cal_tot/100

199 Continue

Crwirxrkiikiixs total up NPS values from incremetn
nps_BOD_tot=incr_CBODu_tot+nps_WSTLD2_BOD_cal
&HDWT_BOD_cal_tot
nps_Org_N_tot=incr_Org_N_tot+nps_WSTLD2_Org_c
&HDWT _Org_cal_tot
nps_NH3_N_tot=incr_Amm_N_tot+nps_WSTLD2_NH3_c
& cal_tot
nps_NO3_tot=incr_Nitrate_tot+nps_WSTLD2_NO3_c
&ot

Crawirrikiiik total up oxygen demand for NPS
oxy_dem_nps_org_N_tot=ammoxy_rat*nps_org_N_to
oxy_dem_nps_nh3_tot=ammoxy_rat*nps_nh3_N_tot
oxy_dem_mldtl9_tot org=ammoxy_rat*mlidt19_tot_

Crxxxxxiiiiiis cragte the element and reach column,
Crxdidikkkrrk for SOD and benthic ammonia
DO 201 I=1,num
DO 200 J=elem_begin(l), elem_end(l)
elem_benthis(J)= C2_NH3SR (1)
elem_sod(J)=SOD_temp_cor(l)
elem_temp(J)=temp(l)
200 continue
201 continue

do 202 I=1,total_elem
c sod_temp_cor(l)=elem_sod(l)*1.065**
sod_load(l)=sod_temp_cor(l)*s_area_i
benthic(l)=elem_benthis(l)*s_area_in
nps_sod_load_tot=nps_sod_load_tot+so
nps_benthic_tot=nps_benthic_tot+bent
202 continue

Cradiikkkkrrkii*calculate values for PS and NPS s
oxy_dem_nps_benthic_tot=ammoxy_rat*nps_benthi

nps_inflows_tot_oxy_demand=nps_BOD_tot+oxy_de
&em_nps_nh3_tot

midt19 _tot_oxy dem=mldt19 tot cbodu+oxy_dem_m
tot_oxy_dem_sod_ben=nps_sod_load_tot+oxy_dem_

tot_oxy_dem_nps=nps_inflows_tot_oxy_demand+ml
&oxy_dem_sod_ben

oxy_dem_ps_WSTLD2_Org_cal_tot=ps_WSTLD2_Org_c

pr20m6f.for

I(cirr)
I(cirr)
I(cirr)

al flow, tribs and headwaters
_tot+

al_tot+
al_tot+HDWT_NH3

al_tot+HDWT_NO3_cal_t

org

as well as other columns for

(elem_temp(1)-20)
nt(1)*1.00/1000.00
t(1)*1.00/1000.00
d_load(l)

hic(1l)

ummary sections
c_tot

m_nps_org_N_tot+oxy_d

1dt19_tot org
nps_benthic_tot
dtl9 tot_oxy_dem-+tot_

al_tot*ammoxy_rat
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oxy_dem_ps_WSTLD2_NH3_cal_tot=ps_WSTLD2_NH3_c

nps_summary_cbodu=nps_bod_tot+mldt19_tot cbod
nps_summary_org=oxy_dem_nps_org_N_tot+oxy_dem
nps_summary_ammon=oxy_dem_nps_nh3_tot+oxy_dem

nps_mos_sod_load_tot=nps_sod_load_tot*nps_mos
nps_mos_sod_load_tot=nps_mos_sod_load_tot*100
nps_mos_sod_load_tot=anint(nps_mos_sod_load_t

nps_mos_summary_cbodu=nps_summary_cbodu*nps_m
nps_mos_summary_cbodu=nps_mos_summary_cbodu*1
nps_mos_summary_cbodu=anint(nps_mos_summary_c

nps_mos_summary_org=nps_summary_org*nps_mos
nps_mos_summary_org=nps_mos_summary_org*100
nps_mos_summary_org=anint(nps_mos_summary_org

Nnps_mos_summary_ammon=nps_summary_ammon*nps_m
Nps_mos_summary_ammon=nps_mos_summary_ammon*1
Nnps_mos_summary_ammon=anint(nps_mos_summary_a

nps_FG_sod_load_tot=nps_sod_load_tot*nps_FG
nps_FG_sod_load_tot=nps_FG_sod_load_tot*100
nps_FG_sod_load_tot=anint(hnps_FG_sod_load_tot

nps_FG_summary_cbodu=nps_summary_cbodu*nps_FG
nps_FG_summary_cbodu=nps_FG_summary_cbodu*100
nps_FG_summary_cbodu=anint(nps_FG_summary_cbo

nps_FG_summary_org=nps_summary_org*nps_FG
nps_FG_summary_org=nps_FG_summary_org*100
nps_FG_summary_org=anint(nps_FG_summary_org)/

nps_FG_summary_ammon=nps_summary_ammon*nps_FG
nps_FG_summary_ammon=nps_FG_summary_ammon*100
nps_FG_summary_ammon=anint(nps_FG_summary_amm

nps_mos_tot_oxy_dem=tot_oxy_dem_nps*nps_mos
nps_mos_tot_oxy_dem=nps_mos_tot_oxy_dem*100
nps_mos_tot_oxy_dem=anint(nps_mos_tot_oxy_dem

nps_FG_tot_oxy_dem=tot_oxy_dem_nps*nps_FG
nps_FG_tot_oxy_dem=nps_FG_tot_oxy_dem*100
nps_FG_tot_oxy_dem=anint(nps_FG_tot_oxy_dem)/

nps_mos_nps_NO3_tot=nps_NO3_tot*nps_mos
nps_mos_nps_NO3_tot=nps_mos_nps_NO3_tot*100
nps_mos_nps_NO3_tot=anint(hps_mos_nps_NO3_tot

nps_FG_nps_NO3_tot=nps_NO3_tot*nps_FG
nps_FG_nps_NO3_tot=nps_FG_nps_NO3_tot*100
nps_FG_nps_NO3_tot=anint(nps_FG_nps_NO3_tot)/

nps_LA_sod_load_tot=nps_sod_load_tot-nps_MOS_
&od_load_tot

nps_LA_summary_cbodu=nps_summary_cbodu-nps_MO
&G_summary_chodu

nps_LA_summary_org=nps_summary_org-nps_MOS_su
&ary_org

nps_LA_summary_ammon=nps_summary_ammon-nps_MO
&G_summary_ammon

nps_LA_nps_NO3_tot=nps_NO3_tot-nps_MOS_nps_NO
&tot

nps_LA_tot_oxy_dem=tot_oxy_dem_nps-nps_mos_to
&oxy_dem

pr20m6f.for

al_tot*ammoxy_rat

u
_mldtl9_tot_org
_nps_benthic_tot

0t)/100

0s
00
bodu)/100

)/100

0s

00
mmon)/100

)/100

du)/100

100

on)/100

)/100

100

)/100

100

sod_load_tot-nps_FG_s
S_summary_cbodu-nps_F
mmary_org-nps_FG_summ
S_summary_ammon-nps_F

3_tot-nps_FG_nps_NO3_

t_oxy_dem-nps_fg_tot_
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c these values are from reading data from La_qual o
ps_BOD_tot=ps_WSTLD2_BOD_cal_tot
ps_Org_N_tot=ps_WSTLD2_Org_cal_tot
ps_NH3_N_tot=ps_ WSTLD2_NH3_cal_tot
ps_NO3_tot=ps_WSTLD2_NO3_cal_tot

c this produces the "values for tmdl calculations t
do 204 | =1, num_pt_sour

cbodu_tmdl_val(l)=2.30*cbod5_perm(l)

if (CBOD5_perm(l).EQ.0.OR.CBOD5_perm
cbodu_tmdl_val(l)=1.00*cod_perm(l
if (cod_perm(1).EQ.0.OR.Cod_perm(
cbodu_tmdl_val(l)=0

end if

end if

ammon_tmd|_val(l)=ammon_perm(l)
if (@mmon_perm(l) .EQ.-999) then
ammon_tmdl_val(l)=2*cbod5_perm(l)
if (cbod5_perm(1).EQ.-999) then
ammon_tmdl_val(l)=0
end if
end if

no3_tmdl_val(l) =0
org_N_tmdl_val(l)=ammon_tmdI_val(l)*

if (cbod5_perm(1).EQ.0.AND.ammon_per
org_N_tmdl_val()=0
ammon_tmd|_val(1)=0

no3_tmdl_val(l) =0

end if

204 continue

C *** caluculate tmdl vilues for tmdl load chart
do 206 I=1,num_pt_sour
tmdl_cal_flow(l)=perm_flow(l)*fac_mos_FG
cbodu_tmdl_cal(l) = tmdl_cal_flow(l)*cbodu
org_N_tmdl_cal(l) = tmdl_cal_flow(l)*org_N
ammon_tmdl_cal(l) = tmdl_cal_flow(l)*ammon
no3_tmdl_cal(l) = tmdl_cal_flow(l)*no3_tmd

cbodu_tmdl_tot=cbodu_tmdI_tot+cbodu_tmdI_c
org_N_tmdl_tot=org_N_tmdI_tot+org_N_tmdl_c
ammon_tmdl_tot=ammon_tmdI_tot+ammon_tmdI|_c
no3_tmdl_tot=no3_tmdl_tot+no3_tmdl_cal(l)

oxy_dem_org_N_tmdl= org_N_tmdl_tot*ammoxy__
oxy_dem_ammon_tmdl= ammon_tmdI_tot*ammoxy_

206 continue
crrrrrkkkkcglculate tmdl values for summary chart (

c first term is read in from La-qual second is from

¢ more summary calculations
ps_summary_cbodu=ps_bod_tot+cbodu_tmdI_tot
ps_summary_org= oxy_dem_ps_wstld2_org_cal_tot

ps_summary_nh3_n=oxy_dem_ps_WSTLD2_NH3_cal_to

tot_oxy_dem_summary=ps_summary_cbodu+ps_summa
&_n

mos_ps_summary_cbodu=ps_summary_cbodu*ps_mos
MOS_ps_summary_org=ps_summary_org*ps_mos
mos_ps_summary_nh3_n= ps_summary_nh3_n*ps_mos

FG_ps_summary_cbhodu=ps_summary_cbodu*ps_FG
FG_ps_summary_org=ps_summary_org*ps_FG

pr20m6f.for

utput (and thus ARE NOT minor point sources)

able"

().EQ.-999)then
?).EQ.-999)then

2.00

m(1).EQ.0) then

_tmdl_val(l)*con4
_tmdl_val(l)*con4
_tmdl_val(l)*con4
I_val(l) *con4
al(l)

al(l)

al(l)

rat
rat

using ammox multiplier

User supplied data

+ oxy_dem_org_N_tmdl
t+oxy_dem_ammon_tmdl

ry_org+ps_summary_nh3
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FG_ps_summary_nh3_n= ps_summary nh3_n*ps_FG

min_ps_summary_tot=cbodu_tmdI_tot+oxy_dem_org
& _tmdl

mos_tot_oxy_dem_summary=tot_oxy_dem_summary*p
FG_tot_oxy_dem_summary=tot_oxy_dem_summary*ps

¢ WLA for minor point sources
wla_ps_cbodu_tmd|_tot=cbodu_tmdI_tot*(1-ps_mo
wla_ps_org_N_tmdl_tot=oxy_dem_org_N_tmdI*(1-p
wla_ps_ammon_tmdl_tot=oxy_dem_ammon_tmdI*(1-p
wla_min_ps_summary_tot=min_ps_summary_tot*(1-

Crrxrrrkrrrk Nutrient TMDL calucaltions (a lot of t
CHaxkiierk in lines 677-684

C just need to take nps_org_N_tot from

C the first equtaion (which has org_N from heads, t
C and add mass loads data type 19

C (seenin last term),

Crrxxrkik the Joop below should be with the section
C*since the loop below is all PS stuff but oh well

if (ps_num_wstld .EQ.0) then
go to 207
end if

do 208 cir=1,ps_num_wstld
ps_total_nitrogen_load(cir)=ps_WSTLD2_

&2_Nh3_cal(cir)+ps_WSTLd2_NO3_cal(cir)
ps_total_P(cir)=ps_total_nitrogen_load

ps_tot_sum_total_nitrogen_load=ps_tot_
&ad+ps_total_nitrogen_load(cir)
ps_tot_sum_total_P=ps_tot_sum_total_P+

wla_ps_total_nitrogen_load(cir)=ps_tot
&*(1-ps_mos-ps_FG)
wla_ps_total_P(cir)=ps_total_P(cir)*(1

208 continue

207 nut_tmdl_nps_Org_N_tot=nps_org_N_tot+mldt19 _t
nps_tot_nitrogen_load= nut_tmdl_nps_org_N_tot
&nps_NO3_tot

nps_total_P=nps_tot_nitrogen_load/nat_rat

nps_mos_nut_tmdl_nps_Org_N_tot=nut_tmdI_nps_O
nps_mos_nps_nh3_n_tot=nps_nh3_n_tot*nps_mos
nps_mos_nps_NO3_tot=nps_NO3_tot*nps_mos
nps_mos_tot_nitrogen_load=nps_tot_nitrogen_lo
nps_mos_total_p=NPS_total_p*nps_mos

nps_FG_nut_tmdl_nps_Org_N_tot=nut_tmdI_nps_Or
nps_FG_nps_nh3_n_tot=nps_nh3_n_tot*nps_FG
nps_FG_nps_NO3_tot=nps_NO3_tot*nps_FG
nps_FG_tot_nitrogen_load=nps_tot_nitrogen_loa
nps_FG_total_p=NPS_total_p*nps_FG

nps_la_nut_tmdl_nps_Org_N_tot=nut_tmdIl_nps_Or
&s_FG)
nps_la_nps_nh3_n_tot=nps_nh3_n_tot*(1-nps_mos
nps_la_nps_NO3_tot=nps_NO3_tot*(1-nps_mos)
nps_la_tot_nitrogen_load=nps_tot_nitrogen_loa

pr20m6f.for

_N_tmdl+oxy_dem_ammon

s_mos
“FG

s-ps_FG)
s_mos-ps_FQG)
s_mos-ps_FG)
ps_mos-ps_FG)

he NPS calcualatiosn are done above

ribs and increments)

"calcualtions for point sources explicitly modeled
| do not want to risk moving it

ORG_cal(cir)+ps_WSTLD
(cir)/nat_rat
sum_total_nitrogen_lo
ps_total_P(cir)
al_nitrogen_load(cir)

-ps_mos-ps_FG)

ot_org

+nps_nh3_n_tot+

rg_N_tot*nps_mos

ad*nps_mos

g_N_tot*nps_FG

d*nps_FG

g_N_tot*(1-nps_mos-np
)

d*(1-nps_mos)
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nps_la_total_p=npS_total_p*(1-nps_mos)

min_ps_total_nitrogen_load=org_N_tmdI_tot+amm

&tot

min_ps_total_P=min_ps_total_nitrogen_load/nat

ps_nut_tmdl_summary_org_N_tot=ps_WSTLD2_Org_c

ps_nut_tmdl_summary nh3 N_tot=ps WSTLDZ_NH3 ¢
ps_nut_tmdl_summary_no3_N_tot=ps_WSTLD2_NO3_c

ps_tot_nitrogen_final_load=min_ps_total_nitro

&otal_nitrogen_load

ps_tot_P_final=min_ps_total_P+ps_tot_sum_tota

mos_ps_nut_tmdl_sum_org_N_tot=ps_nut_tmdl_sum
mos_ps_nut_tmdl_sum_nh3_N_tot=ps_nut_tmdl_sum
mos_ps_nut_tmdl_sum_no3_N_tot=ps_nut_tmdl_sum

FG_ps_nut_tmdl_sum_org_N_tot=ps_nut_tmdl_summ
FG_ps_nut_tmdl_sum_nh3_N_tot=ps_nut_tmd|_summ
FG_ps_nut_tmdl_sum_no3_N_tot=ps_nut_tmdl_summ

mos_ps_tot_nitrogen_final_load=ps_tot_nitroge
mos_ps_tot_P_final=ps_tot_P_final*ps_mos

FG_ps_tot_nitrogen_final_load=ps_tot_nitrogen
FG_ps_tot_P_final=ps_tot_P_final*ps_FG

wla_min_ps_nut_tmdl_sum_org=org_N_tmdI_tot*(1
wla_min_ps_nut_tmdl_sum_nh3=ammon_tmdI_tot*(1
wla_min_ps_nut_tmdl_sum_no3=no3_tmdI_tot*(1-p

wla_min_ps_nitrogen_final_load=min_ps_total_n

&s_mos-ps_FG)

wla_min_ps_P_final=min_ps_total_P*(1-ps_mos-p

¢c590 write(11,6090)'Calculated load for minor poi

Cc
C

o

&mdl_tot,ammon_tmdl_tot,no3_tmdl_tot,min_ps_t
& ps_total_P

write(11,6090) Total for all point source lo
&ut_tmdl_summary_org_N_tot,ps_nut_tmdl_summar
&l_summary_no3_N_tot,ps_tot_nitrogen_final_lo

CrexxrkiixQutput File Write Statements

C***SECTION: "TMDL CALCULATIONS FOR SUBSEGMENT:"

990 format(A33,2x,A10,2x,A20)

Write (11,990)'TMDL CALCULATIONS FOR SUBSEGME
&segname
Write(11,*)'FTN ASSOCIATES, LTD.'

Write(11,*)'Program:Pr20méf'

Write(11,9)"*

Write(11,*)'INFO FOR INPUT FILE WITH USER SPE

&NS:'

Write(11,*)'File name:',userfilename

write(11,*)""
write(11,*)'INFO FOR LA-QUAL OUTPUT FILE:'
Write(11,*)'File name:',laqualfilename

Write(11,*)'Date/Time:',pertime

write(11,*)LAQUAL_version
write(11,%)" *
Write(11,*)'LIST OF ALL REACHES IN LA-QUAL OU

DO 209 numm=1, num

1000  Format(A7,1x,13,1x,A10,1x,13,1x,A1,1x,13,

209

WRITE(11,1000)'Reach',;np_Reach(numm),'(El

pr20m6f.for

on_tmdl_tot+no3_tmdl_
_rat
al_tot+org_N_tmdl_tot
al_tot+ammon_tmdl_tot
al_tot+no3_tmdl_tot
gen_load+ps_tot_sum_t
P
mary_org_N_tot*ps_mos
mary_nh3_N_tot*ps_mos
mary_no3_N_tot*ps_mos
ary_org_N_tot*ps_FG
ary_nh3_N_tot*ps_FG
ary_no3_N_tot*ps_FG

n_final_load*ps_mos
_final_load*ps_FG

-ps_mos-ps_FG)
-ps_mos-ps_FG)
Ss_mos-ps_FG)
itrogen_load*(1-p
s_FG)

nt sources ',org_N_t
otal_nitrogen_load,min

ads ps_n
y_nh3_N_tot,ps_nut_tmd
ad,ps_tot_P_final

NT:',subsegnumber,sub

CIFIED DATA AND OPTIO

TPUT FILE!

A18,2x,A6,1x,A15)
ements',Elem_begin(nu
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pr20m6f.for

&mm),"-',elem_end(numm),") is in subsegment',r each_subseg_num(numm)
&,reach_name(numm)
write(11,*)""
C**r+ SECTION:"CALCULATIONS FOR LOADS FROM NPS INF  LOWS (HEADWATERS, TRIBUTARIES, AND INCREMENTAL INFL OW):"

Write(11,3030)

write(11,*)""
3030 FORmat(102('="))
Write(11,*)'CALCULATIONS FOR LOADS FROM NPS | NFLOWS (HEADWATERS, T
&RIBUTARIES, AND INCREMENTAL INFLOW):'
Write(11,*)"
write(11,*)'Equation used: (Load, kg/day) = ( Inflow rate, m3/sec)
&* (Conc., mg/L) * 1.0E-6 kg/mg * 1.0E3 L/m3 * '
write(11,*)'
& 86400 sec/day’
write(11,%)""
Write(11,*)'Values from LA-QUAL output:'
write(11,%)""
Write(11,*)'Reach or Inflow  CBODu Organic N Ammonia N
& NO2+NO3 N’
write(11,*)'Element  rate conc. conc. conc.
& conc.'
write(11,*)'number (m3/sec) (mg/L) (mg/L)  (mg/L)

& (mg/L) Name of inflow'
write(11,*)'------  cemeemee e e e
&

3050 Format(13,5x,f10.5,4%,f8.2,4x,f8.2,4x,f8.2,8x ,f8.2,5x,A25)
do 210 cir=1,num_hdwt

210  write(11,3050) HDWT1_elem(cir), HDWT1_Flow (cir), HDWT2_BOD_con(
&cir),HDWT2_ORG_con(cir),HDWT2_NH3_con(cir), H DWT2_NO3_con(cir),

&hdwtl_name(cir)
do 220 cir=1,nps_num_wstld

220 write(11,3050)nps_elem_wstld(cir),nps_WSTLD_F low(cir), nps_WSTL
&D2_BOD_con(cir),nps_WSTLD2_ORG_con(cir), nps_ WSTLD2_NH3_con(cir),
&nps_WSTLD2_NO3_con(cir),NPS_wstld_name(cir)
do 222 cir=1,num_incr

222 write(11,3050)incr_reach(cir),incr_inFlow(cir ), incr2_CBODu_con(ci
&r),incr2_ORG_N_con(cir),incr2_Amm_N_con(cir), incr2_Nitrate_con(cir
&),'Incremental Reach flow '
write(11,%)" *

¢ write(11,*)'------ e e s e
&

write(11,*)" *
write(11,*)'Calculated values:'
write(11,*)""
write(11,*)' CBODu Organic N Ammonia
&N NO2+NO3 N'
write(11,*)' Element load load load
& load'
write(11,*)' number (kg/day) (kg/day) (kg/day
&) (kg/day)
write(11,%)' e e e e
& ;
3060 Format(13x,13,5x,f10.2,2x,f10.2,1x,f10.2,2x,f 10.2)
cir=num_hdwt
do 224 cirr=1,cir

224  write(11,3060) HDWT1_elem(cirr), HDWT_BOD_ cal(cirr),
&HDWT_ORG_ cal(cirr),HDWT_NH3_cal(cirr), HDWT_N 03_
&cal(cirr)

cir=nps_num_wstld
do 226 cirr=1,cir

226  write(11,3060)nps_elem_wstld(cirr),nps_WST LD2_BOD_cal(cirr)
&, nps_WSTLD2_ORG_cal(cirr), nps_WSTLD2_NH3_ca I(cirr), nps_WSTLD2_N
&0O3_cal(cirr)
do 228 cirr=1,num_incr

228  write(11,3060)incr_reach(cirr),incr_CBODu( cirr)
&, incr_Org_N(cirr), incr_Amm_N(cirr),incr_NIT rate(cirr)
write(11,%)' e e e e
& !
3070 Format(A19,f12.2,2x,f10.2,1x,f10.2,2x,f10.2)
write(11,3070)'Subsegment totals:',nps_BOD_to t,nps_Org_N_tot,nps_

&NH3_N_tot,nps_NO3_tot
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pr20m6f.for

write(11,*)""

C*e* SECTION:"CALCULATIONS FOR NONPOINT SOURCE MA SS LOADS IN DATA TYPE 19:"

Write(11,3030)

write(11,*)""

write(11,*)'CALCULATIONS FOR NONPOINT SOURCE MASS LOADS IN DATATY
&PE 19!

write(11,*)""

write(11,*)'Values from LA-QUAL output:'

write(11,%)""

write(11,*)' CBODu Orga
&nic N'

write(11,*)' Reach mass load mass
& load'

write(11,*)' number (kg/day) (kg
&/day)'

write(11,%)' e e e

DO 230 numm=1,num

3080 Format(26X,13,6x,F10.2,5x,F10.2)

230  Write(11,3080)NP_reach(numm),NP_BOD(numm), NP_Org(numm)
write(11,%)' e e e
P )

3090 format(A33,F12.2,3x,F12.2)
write(11,3090)'Subsegment totals
&,MLDT19 tot_org
write(11,*)""

"MLDT19_tot_ CBODu

C*e* SECTION:"CALCULATIONS FOR LOADS FROM SOD AND BENTHIC AMMONIA:"

ctr=1

write(11,3030)

write(11,%)" *

write(11,*)'CALCULATIONS FOR LOADS FROM SOD A ND BENTHIC AMMONIA:'
write(11,%)" *

write(11,*)'SOD temperature correction factor
&l: 1.065 (default)'

write(11,*)""

write(11,*)'Equations used: SOD temp. correct
&1.065"NWater temp - 20 C)'

used in LA-QUAL mode

ed = (SOD at 20 C) *

write(11,*)' SOD load = (SOD t emp. corrected, g/m2/
&day) * (Surface area, m2) * 1.0E-3 kg/g'

write(11,*)' Benthic NH3-N loa d = (Benthic ammonia
&N, g/m2/day) * (Surface area, m2) * 1.0E-3 kg lg'

write(11,%)""

write(11,*)""

write(11,*)' Value s from LA-QUAL output
&: Calculated values:'

write(11,%)' e e

&

write(11,*)' Water  Sur face  SOD at
&Benthic  SOD temp. SOD Benthic'

write(11,*)’'Reach Element temp. area 20C
&ammonia N corrected load NH3-N loa d

write(11,*)'number number (deg C)
&(g/m2/day) (g/m2/day) (kg/day) (kg/day)
Write(11,*)' === =mmmmm meeee -

&
DO 300 cir=1, total_elem

4000 format(13,7x,13,4x,f10.2,1x,f10,3x,f10.3,1x,f

&,6x,6.2)
4001 if (cir.LT.elem_begin(ctr)) then

ctr=ctr-1
go to 4001
end if

4002 if (cir.GT.elem_end(ctr)) then
ctr=ctr+1
go to 4002
end if

'(m2) (g/m2/day)

10.2,5x,f6.3,3x,f10.2
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4009 FORMAT(I3,2x,13,2x,13,2x,F6.2,2x,13,2x,13,2x,
C  write(13,4009)cir,elem_begin(ctr),elem_end(c
C  &np_reach(ctr),elem_sod(cir)

write (11,4000)np_reach(ctr),cir,elem_temp(ci
&s_area_int(cir),elem_sod(cir), elem_benthis(c
&,s0d_load(cir),benthic(cir)

300 continue
write(11,*)'
P ———
4010 format(A60,16x,F10.2,2x,f10.2)
write(11,4010)'Subsegment totals:',nps_sod_lo
&t
write(11,%)""

Crxx SECTION:"CALCULATIONS FOR LOADS FROM POINT S

write(11,3030)

write(11,%)""

write(11,*)'CALCULATIONS FOR LOADS FROM POINT
&PLICITLY MODELED:'

write(11,*)""

if (ps_num_wstld.EQ.0) then

WRITE(11,*)'For this subsegment, there are no
&ges explicitly modeled.'

goto 335

end if

write(11,*)'Equation used: (Load, kg/day) = (
&* (Conc., mg/L) * 1.0E-6 kg/mg * 1.0E3 L/m3 *

write(11,*)'

& 86400 sec/day
write(11,*)" *

write(11,*)'Values from LA-QUAL output:'
write(11,*)" *

write(11,*)' Infow CBODu O
& NO2+NO3 N'

write(11,*)'Element  rate conc.
& conc.'

write(11,*)'number (m3/sec) (mg/L)
& (mg/L) Name of discharge'
Write(11,*)' === mmmeem o

&

DO 330 cir=1,ps_num_wstld
4020 Format(13,5x,f10.5,5%,f7.3,5x%,f7.3,5x,f7.3,5x
write(11,4020)ps_elem_wstld(cir),ps_WSTLD_F
&D2_BOD_con(cir),ps_WSTLD2_ORG_con(cir), ps_WS
&ps_WSTLD2_NO3_con(cir),PS_wstld_name(cir)
330 continue
write(11,%)" *
write(11,*)" *
write(11,%)" *
write(11,*)'Calculated values:'
write(11,*)""
write(11,*)" *
write(11,*)'
& NO2+NO3 N'
write(11,*)'
& load'
write(11,*)'
& (kg/day)'
write(11,*)'
& ;
cir=ps_num_wstld
if (ps_num_wstld .EQ.O) then
write(11,*)' NONE
& 0.00'
go to 342
end if
do 340 cirr=1,cir
4030 Format(13x,13,4x,f10.2,4x,f8.2,4x,f8.2,4x,f8.
340  write(11,4030)ps_elem_wstld(cirr),ps_WSTLD

CBODu O

load

(kg/day)

Element

number

0.00

pr20m6f.for

F8.4)
tr),elem_col(cir),ctr,

N,
ir),sod_temp_cor(cir)

ad_tot,nps_benthic_to

OURCE DISCHARGES EXPLICITLY MODELED:"

SOURCE DISCHARGES EX

point source dischar

Inflow rate, m3/sec)

rganic N Ammonia N

conc. conc.
(mg/L)  (mg/L)
7.3,6x,A20)

low(cir), ps_WSTL
TLD2_NH3_con(cir),

rganic N Ammonia N

load load
(kg/day) (kg/day)
0.00 0.00
2)

2_BOD_cal(cirr)
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pr20m6f.for

&, ps_WSTLD2_ORG_cal(cirr), ps_WSTLD2_NH3_cal( cirr), ps_WSTLD2_N
&O3_cal(cirr)

342 write(11,*)' -eeeem e e e
& s .

4040 Format(A16,4x,f10.2,2x,f10.2,2x,f10.2,2x, f10 .2)
write(11,4040)'Subsegment totals:',ps_BOD_tot ,ps_Org_N_tot,ps_
&NH3_N_tot,ps_NO3_tot
write(11,%)" *
write(11,*)" *

C**SECTION:"CALCULATIONS FOR LOADS FROM POINT SO URCE DISCHARGES NOT EXPLICITLY MODELED:"

335 write(11,3030)

write(11,*)" *
write(11,%)" *
write(11,*)'CALCULATIONS FOR LOADS FROM POINT SOURCE DISCHARGES NO
&T EXPLICITLY MODELED:'
write(11,*)" *
if (num_pt_sour.EQ.0) THEN

WRITE(11,*)'For this subsegment, there are no point source disc
&harges not explicitly modeled.'

write(11,*)""

GO TO 431

END IF

4045 format (A62,f6.3,A33)

write(11,4045)'Equations used: Flow rate from TMDL calcs = Permit
&flow rate * ',fac_mos_FG,' (to incorporate MO Sand FG)'
write(11,*)' (Load, kg/day) = (Flow rate, MGD) * (C
&onc., mg/L) * 3.785 L/gal * 1.0E6 gal/MG * 1. OE-6 kg/mg'
write(11,*)" *
write(11,%)" *
write(11,*)'Assumptions: Ratio of CBODu to CB ODS5 for point source
& dissharges = 2.3 (guidance from LTP).'
write(11,*)' For permits with BOD or ammonia limits, N
&02+NO3 = 10 mg/L (drinking water criteria).'
write(11,*)' For permits with COD limits, assume that
&CBODu is about the same magnitude as COD and'
write(11,*)' that disc harges of nitrogen (o
&rganic, ammonia, and NO2+NO3) are negligible. '
write(11,*)""
write(11,%)" *
write(11,*)' Permit Factorto  Flow
&
write(11,*)’NPDES flow incorporate rate fo
&r'
write(11,*)'permit ~ Outfall  rate MOS and FG TMDL ca
&lcs '
write(11,*)'number  number (MGD) into flow (MG)
&D  Comments'
Write(11,*)'----=-=-  =emeemem e e e
8- o

do 400 I= 1,num_pt_sour
tmdl_cal_flow(l)=perm_flow(l)*fac_mos_FG
4050 Format(A10,4x,A3,5%,F10.3,3%,F6.3,4%,f10.3 ,5x,A40)
write (11,4050)permit_number(l), outfall_n um(l),perm_flow(l),fa
&c_mos_FG,tmdl_cal_flow(l), comment(l)
400 continue
write(11,*)" *
write(11,%)" *
write(11,*)" *
write(11,*)' User sp ecified permit limits
&'
write(11,*)' NPDES - e
&

write(11,*)' permit ~ Outfall CBOD5 COD Ammoni
&a'

write(11,*)' number  number  (mg/L) (mg/L)  (mg/L
&) Comments'
T e
8- .
do 410 I= 1,num_pt_sour

4060 Format(A10,4x,A3,5x,F10.1,2x,F10.1,2x,F10. 1,4x,A40)

410  write (11,4060)permit_number(l), outfall_n um(l),CBOD5_perm(l),
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&COD_perm(l), ammon_perm(l),comment_con(l)
write(11,%)" *

write(11,*)" *

write(11,%)" *

write(11,*)' \%

&ations:'

write(11,*)' NPDES -
Qe '

write(11,*)' permit ~ Outfall CBODu

&N NO2+NO3 N'

write(11,*)' number  number  (mg/L)

&L) (mg/L) Comments'

write(11,*)'

do 420 I= 1,num_pt_sour
tmdl_cal_flow(l)=perm_flow(l)*fac_MOS_fg

4070 Format(A10,4x,A3,5x,F10.2,2x,F10.2,2x,F10.

420  write (11,4070)permit_number(l), outfall_n
&l),org_N_tmdl_val(l),ammon_tmdl_val(l), no3_t
write(11,%)" *
write(11,*)" *
write(11,%)" *
write(11,*)'

&'

write(11,*)' NPDES -
Qe '

write(11,*)' permit ~ Outfall CBODu

&N NO2+NO3 N'

write(11,*)' number  number  (kg/day)
&y) (kg.day) Comments'

write(11,*)'

DO 430 I= 1,num_pt_sour

4080 Format(A10,4x,A3,5%,F10.2,2x,F10.2,2x,F10.

write(11,4080)permit_number(l), outfall_nu
&), org_n_tmdl_cal(l),ammon_tmdl_cal(l),no3_tm
430 continue
write(11,%)' e
Qe il .
4090 format(A20,2x,f10.2,2x,f10.2,2x,f10.2,2x, f10
write(11,4090)'Subsegment total',cbodu_tmdl_t
&on_tmdl_tot,no3_tmdl_tot

Cr*SECTION:"SUMMARY OF NONPOINT SOURCE OXYGEN DEMAND FOR THIS SUBSEGEMENT:"

431 write(11,3030)
write(11,%)""

write(11,*)' SUMMARY OF NONPOINT SOURCE OXYGEN

&EGEMENT:'
write(11,*)""
write(11,*)""

4093 format(A52,f6.4,A30)
write(11,4093)'Equations used: Organic N oxy
&';,ammoxy_rat,' * Organic N load, kg/day of N'

4094 format(A52,F6.4,A30)
write(11,4094)' Ammonia N oxy
&',ammoxy_rat,' * Ammonia N load, kg/day of N'

4095 format(A37,f4.1,A24)
write(11,4095)' Margin of saf
&% * nonpoint source load'

4097 format(A34,f4.1,A24)
write(11,4097)' Future Growth
&nonpoint source load'

4099 format(A36,f4.1,A24)
write(11,4099)' Load Allocati
&r-ps_FG_per,'% * nonpoint source load'
write(11,*)""
write(11,*)'Values from calculations above'
write(11,%)""
write(11,*)'

& Nitrogen loads (kg/day of N):'
write(11,*)'
&

pr20m6f.for

alues for TMDL calcul

Organic N Ammonia
(mg/L)  (mg/

2,2x,F10.2)
um(1),CBODu_tmdl_val(
mdl_val(l)

Calculated loads

Organic N Ammonia
(kg/day) (kg.da

2,2x,F10.2)
m(l),cbodu_tmdI_cal(l
dl_cal(l)

.2)
ot,org_N_tmdl_tot,amm

DEMAND FOR THIS SUBS

gen demand, kg/day =

gen demand, kg/day =

ety =',nps_mos_per,'

=".nps_FG_per,'% *

on =',100-nps_mos_pe

20 of 25



write(11,*)'

&Organic  Ammonia NO2+NO3 N’
write(11,*)' (kg
&kg/day) (kg/day) (kg/day)'
write(11,*)'

& .

5000 format(A36,4x,f10.2,1x,f10.2,3x,f10.2,4x,f10.
write(11,5000)'NPS inflows
&ps_org_N_tot,nps_nh3_n_tot,nps_NO3_tot

5010 format(A36,4x,f10.2,1x,f10.2,4x,A20)
write(11,5010)'Mass LOads (data type 19)
&odu,mldt19_tot_org,'N/A N/A'

5020 format(A15,13x,f10.2,1x,A20,5x,f10.2,7x,A4)
write(11,5020)'SOD and Benthic ammonia',nps_s
& N/A',nps_benthic_tot,'N/A’'

c write(11,%)' --

c & !

write(11,%)" *

write(11,*)'Calculated loads of oxygen demand
write(11,*)'

& Oygen demand loads:  Total'

write(11,*)'

& -mmmmmememememeeee Oxygen'

write(11,*)'

&Organic  Ammonia demand'
write(11,*)' (kg

&kg/day) (kg/day) (kg/day)'

write(11,*)'
Qe e .

¢5000 format(A36,4x,f10.5,2x,f10.5,2x,f10.5,3x,f10

write(11,5000)'NPS inflows
&oxy_dem_nps_org_N_tot,oxy_dem_nps_nh3_tot,nps
&nd

5011 format(A36,4x,f10.2,1x,f10.2,8x,A3,6x,f10.2)
write(11,5011)'Mass LOads (data type 19)
&odu,oxy_dem_mldt19_tot_org,'N/A',midt19_tot o

5021 format(A15,13x,f10.2,1x,A20,5x,f10.2,4x,f10.2
write(11,5021)'SOD and Benthic ammonia',nps_s
& N/A',oxy_dem_nps_benthic_tot,tot_oxy_dem_s
write(11,*)""

5030 format(A23,5x,f10.2,2x,f10.2,1x,f10.2,3x,f10.
write(11,5030) Total for all NPS loads',nps_s
&ry_cbodu,nps_summary_org,nps_summary_ammon, t
write(11,*)""

5035 format(A22,f4.1,A2,f10.2,2x,f10.2,1x,f10.2,3x
write(11,5035)'NPS future growth  (,nps_FG

&sod_load_tot,nps_FG_summary_cbodu,nps_FG_summ

&ummary_ammon,nps_FG_tot_oxy_dem
5040 format(A22,f4.1,A2,f10.2,2x,f10.2,1x,f10.2,3x
write(11,5040)'NPS margin of safety (',nps_mo

&s_sod_load_tot,nps_mos_summary_cbodu,nps_mos_

&ummary_ammon,nps_mos_tot_oxy_dem

5050 format(A22,f4.1,A2,f10.2,2x,f10.2,1x,f10.2,3x
write(11,5050)'NPS load allocation (*,100-np
&,'%) ',)npS_LA_ sod_load_tot,nps_LA _summary

& _org,nps_La_summary_ammon,nps_LA_tot_oxy_dem

write(11,*)""
write(11,*)" *

pr20m6f.for

SOD CBODu

/day) (kg/day) (

2)
N/A ';nps_bod_tot,n

N/A "mldtl9_tot cb

od_load_tot,'N/A

SOD CBODu
/day) (kg/day) (

5)

N/A ';nps_bod_tot,
_inflows_tot_oxy_dema

N/A " mldtl9_tot cb
xy_dem

)
od_load_tot,'N/A
od_ben

2,4x,f10.2)
od_load_tot,nps_summa
ot_oxy_dem_nps

,f10.2,4x,f10.2)
_per,'%) ‘'nps_FG_
ary_org,nps_FG_s

,f10.2,4x,f10.2)
s_per,'%) ‘',nps_mo
summary_org,nps_mos_s

,f10.2,4x,f10.2)
s_MOS_PER-nps_FG_PER
_cbodu,nps_LA_summary

C***SECTION:"SUMMARY OF POINT SOURCE OXYGEN DEMAND FOR THIS SUBSEGEMENT"

write(11,3030)
write(11,*)""

Write(11,*)'SUMMARY OF POINT SOURCE OXYGEN DE

&MENT'
write(11,*)""
if (num_pt_sour+ps_num_wstld.EQ.0) THEN
WRITE(11,*)'For this subsegment, there are
&harges either modeled or unmodeled in this su
write(11,%)""
GO TO 561
end if

MAND FOR THIS SUBSEGE

no point source disc
bsegment.
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write(11,*)" *
write(11,4093)" Equations used: Organic N oxy
& ';,ammoxy_rat,' * Organic N load, kg/day of N
write(11,4093)' Ammonia N oxy
& ';,ammoxy_rat,' * Ammonia N load, kg/day of N
5052 format(A36,f4.1,A21)
write(11,5052)' Margin of Saf
& * point source load'
5053 format(A33,F4.1,A24)
write(11,5053)' Future Growth
&nonpoint source load'
5054 format(A71,f4.1,A16)
write(11,5054)' Wasteload All
&eled point source =',100-ps_mos_per-ps_FG_pe
5056 format(A70,f4.1,A19)
write(11,5056)' Wasteload All
&or point sources = ',100-ps_mos_per-ps_FG_per
&
write(11,*)""
write(11,*)'Values from calculations above'
write(11,*)'
& Nitrogen loads (kg/day of N):'
write(11,*)'
& '
write(11,*)'
&rganic N Ammonia N NO3+NO2'
write(11,*)'
&(kg/day) (kg/day) (kg/day)'
write(11,*)'
& '
if (ps_num_wstld .EQ.O) then
goto 470
end if
DO 450 cir=1,ps_num_wstld
5060 Format(A17,1x,A20,2x,f10.2,2x,f10.2,2x,f10.2,
write(11,5060)'Modeled load for:' ,ps_wstld_n
&ps_WSTLD2_Bod_cal(cir),ps_WSTLD2_ORG_ cal(cir)
&h3_cal(cir),ps_WSTLd2_NO3_cal(cir)
450 continue
5080 format(A38,2x,f10.2,2x,f10.2,2x,f10.2,2x,f10.
470 write(11,5080)'Calculated load for minor poin
&mdl_tot,org_N_tmdl_tot,ammon_tmdl_tot,no3_tmd
write(11,*)" *
write(11,%)" *
write(11,*)'Calculated loads of oxygen demand
write(11,%)""
write(11,*)'
& Oygen demand loads:  Total'
write(11,*)'
& -m-mmmm e Oxygen'
write(11,*)'
&rganic N Ammonia N  demand'
write(11,*)'
&(kg/day) (kg/day) (kg/day)'
write(11,*)'
&

if (ps_num_wstld .EQ.O) then
go to 540
end if
DO 490 cir=1,ps_num_wstld
write(11,5060)'Modeled load for:',ps_wstld_na
&oxy_dem_ps_WSTLD2_Bod_cal(cir),oxy_dem_ps_WST
&dem_ps_WSTLD2_Nh3_cal(cir),mod_tot_oxy_dem_ps

490 continue

540 write(11,5080)'Calculated load for minor poin
&mdl_tot,oxy_dem_org_N_tmdl, oxy_dem_ammon_tmd
write(11,5080) Total for all point source loa
&ummary_cbodu, ps_summary_org,ps_summary_nh3_n
write(11,*)""

5090 Format(A31,f4.1,A3,2x,f10.2,2x,f10.2,2x,f10.2
write(11,5090)'MOS for all point Sources
&mos_ps_summary_cbodu, mos_ps_summary_org,mos_
&tot_oxy_dem_summary

5092 Format(A31,f4.1,A3,2x,f10.2,2x,f10.2,2x,f10.2

pr20m6f.for

gen demand, kg/day =
gen demand, kg/day =

ety =',ps_mos_per,'%
=".nps_FG_per,'% *
ocation (WLA) for mod

r,'% * modeled load'

ocation (WLA) for min
,'% * calculated load

CBODu O

(kg/day)

2x,f10.2)
ame(cir),
, ps_WSTLD2_N

2)
t sources ‘,cbodu_t
|_tot

CBODu O

(kg/day)

me(cir),
LD2_ORG_cal(cir),oxy_
(cir)

t sources ‘,cbodu_t
I,min_ps_summary_tot

ds ps_s
Jfot_oxy_dem_summary
,2x,f10.2)
(',ps_mos_per,'%) ',
ps_summary_nh3_n,mos_

2x,f10.2)
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write(11,5092)'FG for all point Sources
&FG_ps_summary_cbodu,FG_ps_summary_org,FG_ps_s
&tot_oxy_dem_summary

if (ps_num_wstld .EQ.O) then
go to 560
end if
DO 550 cir=1,ps_num_wstld

5095 Format(A8,1x,A21,A1,f4.1,A2,3x,f10.2,2x,f10.2
write(11,5095)'WLA for:',ps_wstld_name(cir),'
&FG_per,'%)",wla_ps_WSTLD2_BOD_cal(cir),wla_ps
&wla_ps_WSTLd2_nH3_cal(cir),wla_mod_tot_oxy_de

550 continue

6000 format(A31,f4.1,A2,3x,f10.2,2x,f10.2,2x,f10.2

560 write(11,6000)'WLA for minor point sources
&FG_per,'%) 'wla_ps_cbodu_tmdl_tot,wla_ps_o
& _ammon_tmdl_tot,wla_min_ps_summary_tot

if (nut_tmdl_need .EQ. 'YES') then
goto 561

else
go to 605

end if

Cr*SECTION:"NUTRIENT TMDL CALCULATIONS:"

561 write(11,3030)
write(11,*)""
write(11,*)""
write(11,*)'NUTRIENT TMDL CALCULATIONS:'
write(11,*)" *
if(nut_tmdl_need.EQ.'NO') then
write(11,*)'No nutrient TMDL is needed for th
go to 605
end if
write(11,*)'Assumptions: Naturally occurring
&otal P =',nat_rat
write(11,*)""
write(11,*)'Equations used: Total N = (Organi
&(NO2+NO3 N)'
write(11,*)' Total P = (Total
&ring ratio of total N to total P)'
6010 format(A39,f4.1,A24)
write(11,6010)' NPS margin of sa
&'% * nonpoint source load'
6015 format(A36,f4.1,A24)
write(11,6015)' NPS Future Growt
&'% * nonpoint source load'
6020 format(A38,f4.1,A24)
write(11,6020)' NPS load alloc
& _per-nps_FG_per,'% * nonpoint source load'
6030 format(A57,f4.1,A27)
write(11,6030)' Margin of safe
&ces =',ps_mos_per,'% * total point source lo
6035 format(A53,F4.1,A24)
write(11,6035)' Future Growth
&=",nps_FG_per,'% * nonpoint source load'
6040 format(A70,f4.1,A16)
write(11,6040)' Wasteload allo
&led point source =',100-ps_mos_per-ps_FG_per
6050 format(A69,f4.1,A19)
write(11,6050)' Wasteload allo
&r point sources =',100-ps_mos_per-ps_FG_per,
write(11,%)" *
write(11,*)""
write(11,*)'Nonpoint sources:'
write(11,*)'
&AmmoniaN NO2+NO3 N TotalN Total P'
write(11,*)'
& (kg/day) (kg/day) (kg/day) (kg/day)
write(11,*)'
&

pr20m6f.for

(',ps_FG_per,'%) ',
ummary_nh3_n,FG_

,2x,f10.2,2x,f10.2)
(",100-ps_mos_per-ps_
_WSTLD2_ORG_cal(cir),
m_ps(cir)

,2x,f10.2)
(",100-ps_mos_per-ps_
rg_N_tmdl_tot, wla_ps

is subsegment’

ratio of total N to t

¢ N) + (Ammonia N) +

N) / (Naturally occur
fety =',nps_mos_per,
h =",nps_FG_per,
ation =',100-nps_mos
ty for all point sour

ad'

for all point soures
cation (WLA) for mode

,'% * modeled load'

cation (WLA) for mino
'% * calculated load'

Organic N

(kg/day)
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6060 format(A25,16x,f10.2,2x,f10.2,2x,f10.2,2x,f10
write(11,6060) Total for all NPS loads
&dI_nps_org_N_tot,nps_nh3_n_tot,nps_NO3_tot,np
&ps_total_P
write(11,*)" *

6070 format(A22,f4.1,A2,13x,f10.2,2x,f10.2,2x,f10.
write(11,6070)'NPS margin of safety (',nps_mo
&s_nut_tmdl_nps_Org_N_tot,nps_mos_nps_nh3_n_to
&,nps_mos_tot_nitrogen_load,nps_mos_total_p

6075 format(A22,f4.1,A2,13x,f10.2,2x,f10.2,2x,f10.
write(11,6075)'NPS Future Growth  (',nps_mo
& nut_tmdl_nps_Org_N_tot,nps_FG_nps_nh3_n_tot,
&,nps_FG_tot_nitrogen_load,nps_FG_total_p

6080 format(A22,f4.1,A2,13x,f10.2,2x,f10.2,2x,f10.
write(11,6080)'NPS load allocation (*,100-np
&'%) ',nps_la_nut_tmdl_nps_Org_N_tot,nps_la
& nps_NO3_tot,nps_la_tot_nitrogen_load,nps_la_
write(11,%)""
write(11,*)" *
write(11,*)'Point sources:'
write(11,*)""
write(11,*)'
&Ammonia N NO2+NO3 N TotalN Total P'
write(11,*)'
& (kg/day) (kg/day) (kg/day) (kg/day)
write(11,*)'
&
if (ps_num_wstld .EQ.0) then
go to 590
end if
DO 585 cir=1,ps_num_wstld

6085 Format(A17,1x,A14,8x,f10.2,2x,f10.2,2x,f10.2,

write(11,6085)'Modeled load for:',ps_wstld_

&ps_WSTLD2_ORG_cal(cir),ps_WSTLD2_Nh3_cal(cir)
&ir),ps_total_nitrogen_load(cir),ps_total_P(ci

585 continue
¢5080 format(A38,2x,f10.5,2x,f10.5,2x,f10.5,2x,f10
6090 format(A38,2x,f10.2,2x,f10.2,2x,f10.2,2x,f10.
590 write(11,6090)'Calculated load for minor poin
&mdl_tot,ammon_tmdl_tot,no3_tmdl_tot,min_ps_to
& ps_total_P
write(11,*)'
&

write(11,6090) Total for all point source loa
&ut_tmdl_summary_org_N_tot,ps_nut_tmdl_summary
&l_summary_no3_N_tot,ps_tot_nitrogen_final_loa
write(11,%)""

7000 Format(A31,f4.1,A2,3x,f10.2,2x,f10.2,2x,f10.2
write(11,7000)'MOS for all point Sources
&mos_ps_nut_tmdl_sum_org_N_tot,mos_ps_nut_tmdl
&mos_ps_nut_tmdl_sum_no3_N_tot,mos_ps_tot_nitr
&mos_ps_tot_P_final

7005 Format(A31,f4.1,A2,3x,f10.2,2x,f10.2,2x,f10.2
write(11,7005)'FG for all point Sources
&er,'%)",FG_ps_nut_tmdl_sum_org_N_tot,FG_ps_nu
&t,FG_ps_nut_tmdl_sum_no3_N_tot,FG_ps_tot_nitr
&FG_ps_tot_P_final
if (ps_num_wstld .EQ.O) then
go to 610
end if
DO 600 cir=1,ps_num_wstld

7010 Format(A9,1x,A20,A1,f4.1,A2,3x,f10.2,2x,f10.2
&x,f10.2)

600 write(11,7010)'WLA for: ',ps_wstld_name(cir),
& FG_per,'%)',wla_ps_WSTLD2_ORG_cal_sum(cir),w
&sum(cir),wla_ps_wstLD2_NO3_cal_sum(cir),wla_p
&(cir),wla_ps_total_P(cir)

610 continue

7020 format(A31,f4.1,A2,3x,f10.2,2x,f10.2,2x,f10.2

write(11,7020)'WLA for minor point sources
&FG_per,'%) ‘,wla_min_ps_nut_tmdl_sum_org,wl
& nh3,wla_min_ps_nut_tmdl_sum_no3,wla_min_ps_n

pr20m6f.for

.2,2x,f10.2)
,nut_tm
s_tot_nitrogen_load,n

2,2x,f10.2,2x,f10.2)
s_per,'%) ‘',nps_mo
t,nps_mos_nps_NO3_tot

2,2x,f10.2,2x,f10.2)
s_per,'%) ‘',nps_FG
nps_FG_nps_NO3_tot

2,2x,f10.2,2x,f10.2)
S_mos_per-nps_FG_per,
_nps_nh3_n_tot,nps_la
total_p

Organic N
(kg/day)

2x,f10.2,2x,f10.2)
name(cir),
,ps_WSTLd2_NO3_cal(c
)

.5)

2,2x,f10.2)

t sources ',org_N_t
tal_nitrogen_load,min

ds ps_n
_nh3_N_tot,ps_nut_tmd
d,ps_tot_P_final

,2x,f10.2,2x,f10.2)
(',ps_mos_per,'%)',
_sum_nh3_N_tot,
ogen_final_load,

,2x,f10.2,2x,f10.2)
(,ps_mos_p
t_tmdl_sum_nh3_N_to
ogen_final_load,

,2x,f10.2,2x,f10.2,2
'(",100-ps_mos_per-ps
la_ps_WSTLd2_nH3_cal_
s_total_nitrogen_load
,2x,f10.2,2x,f10.2)
(",100-ps_mos_per-ps_

a_min_ps_nut_tmdl_sum
itrogen_final_load
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pr20m6f.for

&,wla_min_ps_P_final
605 Print*,'Program has made the output file!!!"

606 STOP
END

25 of 25



APPENDIX M

Ammonia Toxicity Calculations



AMMONIA TOXICITY CALCULATIONS FOR BOGGY BAYOU (SUBSEGMENT 100602)

Equations from 1999 Update of Ambient Water Quality Criteria for Ammonia, EPA-822-R-99-014, Dec. 1999.

Use chronic criterion when fish early life stages are present (as mentioned on

page 88, this is the same as CCC for early life stages absent when temp > 15°C)

CCC, in mg N/L = [ 0.0577/(1+107% "™ + 2 487/(1+10°"7%%8) | * MIN [2.85, 1.45*10°02¢' %)

Note: CCC is the Chronic Criterion Concentration

CCC calculations below use seasonal average pH from LDEQ ambient
monitoring data at station 1207 (Boggy Bayou southwest of Shreveport):

Summer (May-Oct)

Winter (Nov-Apr)

Date pH (su) Date pH (su)

05/07/02 7.16 01/07/02 7.33

06/04/02 7.35 02/05/02 7.00

07/09/02 7.07 03/05/02 7.23

08/06/02 6.98 04/02/02 6.66

09/10/02 6.97 11/06/02 6.66

05/05/04 6.86 12/03/02 6.66

06/29/04 6.71 01/13/04 6.81

07/27/04 7.23 02/03/04 6.81

08/24/04 6.93 03/09/04 6.46

09/14/04 7.39 04/07/04 6.87

05/10/05 7.04 11/16/04 7.16

05/24/05 7.02 03/22/05 7.11

06/07/05 7.16 04/12/05 5.78

06/21/05 7.31 04/26/05 7.03

07/05/05 6.50

07/19/05 6.97 Average = 6.83

08/09/05 7.32

08/23/05 7.11

09/27/05 6.04

Average = 7.01
Summer Winter
Predicted Predicted
Temp. in | Calculated | NH3-N conc. Temp. in | Calculated | NH3-N conc.
Model projection CCC in projection projection CCC in projection

Element run (°C) (mg N/L) (mg N/L) Toxic ? run (°C) (mg N/L) (mg N/L) Toxic ?
1 32.0 1.91 0.03 No 22.9 3.64 0.05 No
2 32.0 1.91 0.04 No 22.9 3.64 0.05 No
3 32.0 1.91 0.04 No 22.9 3.64 0.05 No
4 32.0 1.91 0.04 No 22.9 3.64 0.05 No
5 32.0 1.91 0.04 No 22.9 3.64 0.06 No
6 32.0 1.91 0.05 No 22.9 3.64 0.06 No
7 32.0 1.91 0.05 No 22.9 3.64 0.06 No
8 32.0 1.91 0.05 No 22.9 3.64 0.06 No
9 32.0 1.91 0.05 No 22.9 3.64 0.06 No
10 32.0 1.91 0.05 No 22.9 3.64 0.06 No
11 32.0 1.91 0.05 No 22.9 3.64 0.06 No
12 32.0 1.91 0.05 No 22.9 3.64 0.06 No
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Summer Winter
Predicted Predicted
Temp. in | Calculated | NH3-N conc. Temp. in | Calculated | NH3-N conc.
Model projection CCC in projection projection CCC in projection
Element run (°C) (mg N/L) (mg N/L) Toxic ? run (°C) (mg N/L) (mg N/L) Toxic ?
13 32.0 1.91 0.05 No 22.9 3.64 0.07 No
14 32.0 1.91 0.05 No 22.9 3.64 0.07 No
15 32.0 1.91 0.05 No 22.9 3.64 0.07 No
16 32.0 1.91 0.05 No 22.9 3.64 0.07 No
17 32.0 1.91 0.05 No 22.9 3.64 0.07 No
18 32.0 1.91 0.05 No 22.9 3.64 0.07 No
19 32.0 1.91 0.05 No 22.9 3.64 0.07 No
20 32.0 1.91 0.05 No 22.9 3.64 0.07 No
21 32.0 1.91 0.05 No 22.9 3.64 0.07 No
22 32.0 1.91 0.05 No 22.9 3.64 0.07 No
23 32.0 1.91 0.05 No 22.9 3.64 0.08 No
24 32.0 1.91 0.05 No 22.9 3.64 0.08 No
25 32.0 1.91 0.05 No 22.9 3.64 0.08 No
26 32.0 1.91 0.05 No 22.9 3.64 0.08 No
27 32.0 1.91 0.05 No 22.9 3.64 0.08 No
28 32.0 1.91 0.05 No 22.9 3.64 0.08 No
29 32.0 1.91 0.05 No 22.9 3.64 0.08 No
30 32.0 1.91 0.05 No 22.9 3.64 0.08 No
31 32.0 1.91 0.05 No 22.9 3.64 0.08 No
32 32.0 1.91 0.05 No 22.9 3.64 0.08 No
33 32.0 1.91 0.05 No 22.9 3.64 0.08 No
34 32.0 1.91 0.05 No 22.9 3.64 0.09 No
35 32.0 1.91 0.05 No 22.9 3.64 0.09 No
36 32.0 1.91 0.05 No 22.9 3.64 0.09 No
37 32.0 1.91 0.05 No 22.9 3.64 0.09 No
38 32.0 1.91 0.05 No 22.9 3.64 0.09 No
39 32.0 1.91 0.05 No 22.9 3.64 0.09 No
40 32.0 1.91 0.05 No 22.9 3.64 0.09 No
41 32.0 1.91 0.05 No 22.9 3.64 0.09 No
42 32.0 1.91 0.05 No 22.9 3.64 0.09 No
43 32.0 1.91 0.05 No 22.9 3.64 0.09 No
44 32.0 1.91 0.05 No 22.9 3.64 0.09 No
45 32.0 1.91 0.05 No 22.9 3.64 0.09 No
46 32.0 1.91 0.05 No 22.9 3.64 0.10 No
47 32.0 1.91 0.05 No 22.9 3.64 0.10 No
48 32.0 1.91 0.05 No 22.9 3.64 0.10 No
49 32.0 1.91 0.04 No 22.9 3.64 0.07 No
50 32.0 1.91 0.04 No 22.9 3.64 0.07 No
51 32.0 1.91 0.04 No 22.9 3.64 0.07 No
52 32.0 1.91 0.04 No 22.9 3.64 0.08 No
53 32.0 1.91 0.04 No 22.9 3.64 0.08 No
54 32.0 1.91 0.05 No 22.9 3.64 0.08 No
55 32.0 1.91 0.05 No 22.9 3.64 0.08 No
56 32.0 1.91 0.05 No 22.9 3.64 0.08 No
57 32.0 1.91 0.05 No 22.9 3.64 0.08 No
58 32.0 1.91 0.05 No 22.9 3.64 0.08 No
59 32.0 1.91 0.05 No 22.9 3.64 0.08 No
60 32.0 1.91 0.05 No 22.9 3.64 0.08 No
61 32.0 1.91 0.05 No 22.9 3.64 0.08 No
62 32.0 1.91 0.05 No 22.9 3.64 0.08 No
63 32.0 1.91 0.05 No 22.9 3.64 0.08 No
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Summer Winter
Predicted Predicted
Temp. in | Calculated | NH3-N conc. Temp. in | Calculated | NH3-N conc.
Model projection CCC in projection projection CCC in projection
Element run (°C) (mg N/L) (mg N/L) Toxic ? run (°C) (mg N/L) (mg N/L) Toxic ?
64 32.0 1.91 0.05 No 22.9 3.64 0.08 No
65 32.0 1.91 0.05 No 22.9 3.64 0.08 No
66 32.0 1.91 0.05 No 22.9 3.64 0.08 No
67 32.0 1.91 0.05 No 22.9 3.64 0.08 No
68 32.0 1.91 0.05 No 22.9 3.64 0.08 No
69 32.0 1.91 0.05 No 22.9 3.64 0.08 No
70 32.0 1.91 0.05 No 22.9 3.64 0.08 No
71 32.0 1.91 0.05 No 22.9 3.64 0.08 No
72 32.0 1.91 0.05 No 22.9 3.64 0.08 No
73 32.0 1.91 0.05 No 22.9 3.64 0.08 No
74 32.0 1.91 0.05 No 22.9 3.64 0.09 No
75 32.0 1.91 0.05 No 22.9 3.64 0.09 No
76 32.0 1.91 0.05 No 22.9 3.64 0.09 No
77 32.0 1.91 0.05 No 22.9 3.64 0.09 No
78 32.0 1.91 0.05 No 22.9 3.64 0.09 No
79 32.0 1.91 0.05 No 22.9 3.64 0.09 No
80 32.0 1.91 0.05 No 22.9 3.64 0.09 No
81 32.0 1.91 0.05 No 22.9 3.64 0.09 No
82 32.0 1.91 0.05 No 22.9 3.64 0.09 No
83 32.0 1.91 0.05 No 22.9 3.64 0.09 No
84 32.0 1.91 0.05 No 22.9 3.64 0.09 No
85 32.0 1.91 0.05 No 22.9 3.64 0.09 No
86 32.0 1.91 0.05 No 22.9 3.64 0.09 No
87 32.0 1.91 0.05 No 22.9 3.64 0.09 No
88 32.0 1.91 0.05 No 22.9 3.64 0.09 No
89 32.0 1.91 0.05 No 22.9 3.64 0.09 No
90 32.0 1.91 0.05 No 22.9 3.64 0.09 No
91 32.0 1.91 0.05 No 22.9 3.64 0.09 No
92 32.0 1.91 0.05 No 22.9 3.64 0.09 No
93 32.0 1.91 0.05 No 22.9 3.64 0.09 No
94 32.0 1.91 0.05 No 22.9 3.64 0.09 No
95 32.0 1.91 0.05 No 22.9 3.64 0.09 No
96 32.0 1.91 0.05 No 22.9 3.64 0.09 No
97 32.0 1.91 0.05 No 22.9 3.64 0.09 No
98 32.0 1.91 0.05 No 22.9 3.64 0.09 No
99 32.0 1.91 0.05 No 22.9 3.64 0.10 No
100 32.0 1.91 0.05 No 22.9 3.64 0.10 No
101 32.0 1.91 0.05 No 22.9 3.64 0.10 No
102 32.0 1.91 0.05 No 22.9 3.64 0.10 No
103 32.0 1.91 0.05 No 22.9 3.64 0.10 No
104 32.0 1.91 0.05 No 22.9 3.64 0.10 No
105 32.0 1.91 0.05 No 22.9 3.64 0.10 No
106 32.0 1.91 0.05 No 22.9 3.64 0.10 No
107 32.0 1.91 0.05 No 22.9 3.64 0.10 No
108 32.0 1.91 0.05 No 22.9 3.64 0.10 No
109 32.0 1.91 0.05 No 22.9 3.64 0.10 No
110 32.0 1.91 0.05 No 22.9 3.64 0.10 No
111 32.0 1.91 0.05 No 22.9 3.64 0.10 No
112 32.0 1.91 0.05 No 22.9 3.64 0.10 No
113 32.0 1.91 0.05 No 22.9 3.64 0.10 No
114 32.0 1.91 0.05 No 22.9 3.64 0.10 No
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Summer Winter
Predicted Predicted
Temp. in | Calculated | NH3-N conc. Temp. in | Calculated | NH3-N conc.
Model projection CCC in projection projection CCC in projection
Element run (°C) (mg N/L) (mg N/L) Toxic ? run (°C) (mg N/L) (mg N/L) Toxic ?
115 32.0 1.91 0.05 No 22.9 3.64 0.10 No
116 32.0 1.91 0.05 No 22.9 3.64 0.10 No
117 32.0 1.91 0.05 No 22.9 3.64 0.10 No
118 32.0 1.91 0.05 No 22.9 3.64 0.10 No
119 32.0 1.91 0.05 No 22.9 3.64 0.10 No
120 32.0 1.91 0.05 No 22.9 3.64 0.10 No
121 32.0 1.91 0.05 No 22.9 3.64 0.10 No
122 32.0 1.91 0.05 No 22.9 3.64 0.10 No
123 32.0 1.91 0.05 No 22.9 3.64 0.10 No
124 32.0 1.91 0.05 No 22.9 3.64 0.10 No
125 32.0 1.91 0.05 No 22.9 3.64 0.10 No
126 32.0 1.91 0.49 No 22.9 3.64 0.15 No
127 32.0 1.91 0.47 No 22.9 3.64 0.15 No
128 32.0 1.91 0.45 No 22.9 3.64 0.15 No
129 32.0 1.91 0.43 No 22.9 3.64 0.15 No
130 32.0 1.91 0.42 No 22.9 3.64 0.15 No
131 32.0 1.91 0.40 No 22.9 3.64 0.15 No
132 32.0 1.91 0.39 No 22.9 3.64 0.15 No
133 32.0 1.91 0.37 No 22.9 3.64 0.15 No
134 32.0 1.91 0.36 No 22.9 3.64 0.15 No
135 32.0 1.91 0.35 No 22.9 3.64 0.15 No
136 32.0 1.91 0.34 No 22.9 3.64 0.15 No
137 32.0 1.91 0.33 No 22.9 3.64 0.15 No
138 32.0 1.91 0.31 No 22.9 3.64 0.15 No
139 32.0 1.91 0.30 No 22.9 3.64 0.15 No
140 32.0 1.91 0.29 No 22.9 3.64 0.15 No
141 32.0 1.91 0.28 No 22.9 3.64 0.15 No
142 32.0 1.91 0.28 No 22.9 3.64 0.15 No
143 32.0 1.91 0.27 No 22.9 3.64 0.15 No
144 32.0 1.91 0.26 No 22.9 3.64 0.15 No
145 32.0 1.91 0.25 No 22.9 3.64 0.15 No
146 32.0 1.91 0.24 No 22.9 3.64 0.15 No
147 32.0 1.91 0.24 No 22.9 3.64 0.15 No
148 32.0 1.91 0.23 No 22.9 3.64 0.15 No
149 32.0 1.91 0.22 No 22.9 3.64 0.15 No
150 32.0 1.91 0.22 No 22.9 3.64 0.15 No
151 32.0 1.91 0.21 No 22.9 3.64 0.15 No
152 32.0 1.91 0.20 No 22.9 3.64 0.15 No
153 32.0 1.91 0.20 No 22.9 3.64 0.15 No
154 32.0 1.91 0.19 No 22.9 3.64 0.15 No
155 32.0 1.91 0.19 No 22.9 3.64 0.15 No
156 32.0 1.91 0.18 No 22.9 3.64 0.15 No
157 32.0 1.91 0.18 No 22.9 3.64 0.15 No
158 32.0 1.91 0.43 No 22.9 3.64 0.19 No
159 32.0 1.91 0.42 No 22.9 3.64 0.19 No
160 32.0 1.91 0.40 No 22.9 3.64 0.19 No
161 32.0 1.91 0.39 No 22.9 3.64 0.19 No
162 32.0 1.91 0.37 No 22.9 3.64 0.19 No
163 32.0 1.91 0.36 No 22.9 3.64 0.19 No
164 32.0 1.91 0.35 No 22.9 3.64 0.19 No
165 32.0 1.91 0.34 No 22.9 3.64 0.19 No
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Summer Winter
Predicted Predicted
Temp. in | Calculated | NH3-N conc. Temp. in | Calculated | NH3-N conc.
Model projection CCC in projection projection CCC in projection
Element run (°C) (mg N/L) (mg N/L) Toxic ? run (°C) (mg N/L) (mg N/L) Toxic ?

166 32.0 1.91 0.33 No 22.9 3.64 0.19 No
167 32.0 1.91 0.32 No 22.9 3.64 0.19 No
168 32.0 1.91 0.31 No 22.9 3.64 0.19 No
169 32.0 1.91 0.30 No 22.9 3.64 0.19 No
170 32.0 1.91 0.29 No 22.9 3.64 0.19 No
171 32.0 1.91 0.28 No 22.9 3.64 0.19 No
172 32.0 1.91 0.27 No 22.9 3.64 0.19 No
173 32.0 1.91 0.26 No 22.9 3.64 0.19 No
174 32.0 1.91 0.25 No 22.9 3.64 0.19 No
175 32.0 1.91 0.25 No 22.9 3.64 0.19 No
176 32.0 1.91 0.24 No 22.9 3.64 0.19 No
177 32.0 1.91 0.23 No 22.9 3.64 0.19 No
178 32.0 1.91 0.23 No 22.9 3.64 0.19 No
179 32.0 1.91 0.22 No 22.9 3.64 0.19 No
180 32.0 1.91 0.21 No 22.9 3.64 0.19 No
181 32.0 1.91 0.21 No 22.9 3.64 0.19 No
182 32.0 1.91 0.20 No 22.9 3.64 0.19 No
183 32.0 1.91 0.20 No 22.9 3.64 0.19 No
184 32.0 1.91 0.19 No 22.9 3.64 0.19 No
185 32.0 1.91 0.19 No 22.9 3.64 0.18 No
186 32.0 1.91 0.18 No 22.9 3.64 0.18 No
187 32.0 1.91 0.18 No 22.9 3.64 0.18 No
188 32.0 1.91 0.18 No 22.9 3.64 0.18 No
189 32.0 1.91 0.17 No 22.9 3.64 0.18 No
190 32.0 1.91 0.17 No 22.9 3.64 0.18 No
191 32.0 1.91 0.16 No 22.9 3.64 0.18 No
192 32.0 1.91 0.16 No 22.9 3.64 0.18 No
193 32.0 1.91 0.16 No 22.9 3.64 0.18 No
194 32.0 1.91 0.15 No 22.9 3.64 0.18 No
195 32.0 1.91 0.15 No 22.9 3.64 0.18 No
196 32.0 1.91 0.15 No 22.9 3.64 0.18 No
197 32.0 1.91 0.15 No 22.9 3.64 0.18 No
198 32.0 1.91 0.14 No 22.9 3.64 0.18 No
199 32.0 1.91 0.14 No 22.9 3.64 0.18 No
200 32.0 1.91 0.14 No 22.9 3.64 0.18 No
201 32.0 1.91 0.14 No 22.9 3.64 0.18 No
202 32.0 1.91 0.13 No 22.9 3.64 0.18 No
203 32.0 1.91 0.11 No 22.9 3.64 0.15 No
204 32.0 1.91 0.11 No 22.9 3.64 0.15 No
205 32.0 1.91 0.11 No 22.9 3.64 0.15 No
206 32.0 1.91 0.12 No 22.9 3.64 0.15 No
207 32.0 1.91 0.12 No 22.9 3.64 0.15 No
208 32.0 1.91 0.12 No 22.9 3.64 0.15 No
209 32.0 1.91 0.12 No 22.9 3.64 0.15 No

Number of elements with toxicity = 0 Number of elements with toxicity = 0

FILE: R\\PROJECTS\2110-616\TECH\LA-QUAL\BOGGY\NH3_TOXICITY_BOGGY.XLS

Appendix M Ammonia Toxicity Calculations

Page 5 of 5




APPENDIX N

Nutrient TM DL Calculations



NUTRIENT TMDL CALCULATIONS FOR BOGGY BAYOU (SUBSEGMENT 100602)

Total allowable loads (TMDL):

Drainage area at downstream end of subsegment = 79.4 square miles
Average annual runoff for this area (USGS 1986) = 0.9 cfs per square mile
Average annual flow at d/s end of subsegment = 71.46 cfs
= 46.19 MGD
Ecoregion reference stream data:
Total P | NO2+NO3 TKN Total N
Waterbody (mg/L) (mg/L) (mg/L) (mg/L)
Saline Bayou near Saline in Beinville Parish 0.04 0.08 0.53 0.61
Kisatchie Bayou in the Red Dirt Management
Campground in Natchitoches Parish 0.03 0.68 0.04 0.72
Kisatchie Bayou in the Red Dirt Management
Campground in Natchitoches Parish 0.085 <0.02 0.705 0.725
Kisatchie Bayou in the Red Dirt Management
Campground in Natchitoches Parish 0.075 <0.02 0.695 0.715
Averages =  0.058 0.692
TMDL for total phosphorus = 46.19 MGD x 0.058 mg/L x 8.345 = 22.36 Ibs/day
TMDL for total nitrogen = 46.19 MGD x 0.692 mg/L x 8.345 = 266.74 lbs/day
Margin of safety (MOS) and future growth (FG): Total P Total N
(Ibs/day) (Ibs/day)
Margin of safety = 0 0 (MOS is implicit)
Future growth = 10% of TMDL = 2.24 26.67

Wasteload allocation (WLA):

Flow Total P Total N Total P Total N
Point source discharge (gal/day) mg/L) mg/L) (Ibs/day) | (Ibs/day)
LAG480011 LA Lift and Equip. Inc. FKAL] 1,800 6 16 0.09 0.24
LAG480284 Jack Cooper Transport Co Inl 2,600 6 16 0.13 0.35
LAG530693 KEH Property Ltd., Fud's Il H 675 6 16 0.03 0.09
LAG541012 Grawood Baptist Church 6,000 6 16 0.30 0.80
LAG560089 Wildwood Estates 33,000 6 16 1.65 4.41
LAG570220 Eagle Water Inc - LaLaurie L{ 60,000 6 16 3.00 8.01
LAG750459 Norwell Equip. Co. Shrevepo| 5,000 6 16 0.25 0.67
LAG750449 Deep South Equip. Co. Shre 5,000 6 16 0.25 0.67
Total loads: 5.70 15.24

Load allocation (LA):

LA for total P = TMDL — MOS — FG — WLA =22.36 — 0.00 - 2.24 - 5.70 = 14.42 Ibs/day
LA for total N = TMDL — MOS — FG — WLA = 266.74 — 0.00 — 26.67 — 15.24 = 224.83 Ibs/day
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