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Study Area Background

Modeling Area Purpose of Modeling

Flow verification, Calibration, Validation

Flow, Water temperature, Water Quality parameters
(ISS, CBOD, NH4-N, NO3-N, Org_N, Total N,
Total_P, PO4_P, Org P, Chlo A, and DO)

Modeling System
L.SPC, WASP

Project status

Timeline




Study Area
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TMDL
Total Maximum
Daily Load

* Determines the maximum amount (load) of

-, rp}, "
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pollutant that a water body can receive and
still keep water quality standards

Allocates this load to broad categories of
sources in the watershed

Adopted by the TCEQ; Approved by the EPA
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Data for Upper Oyster Creek: Input 5 LSFC’)C Modgl : Input Hydrologic input data -:- ;
5 1. Meteorological 1 F‘:E’s;ergti zr AlrJe: developed from: I
oOodaclin S te 28 e 1245_02 & 1245_03 LSPC Brays Bayou e
s i . Watershed Model A
g' ;opographlc verification e
. Stream channel geometry Output: [l Y
Flows _ i Ry
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Program FORTRAN (HSPF) |
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WASP - Segmentation

Upper Oyster Creek - Subbasins and Segments

Katy

Cinen Ranch

A,
Fulshear 6A

Mission Bend

17A A
. 18

il Sugar Land
20A

1§W

Pecan Grove

Richmend

Esri, HERE, Garmin, {cj OpenStreetiap contributors, and the GIS us er community

Author: Cynthuja Partheeban, June 29 2023

Upper Oyster Creek - Subbasins and Segments

Esri, HERE, Garmin, (o) OpenStreetiiap contributors . and the GIS user community

Author: Cynthuja Partheeban, June 29 2023

* Segments - 65

* Upper Oyster Creek — Mainstream — 45
segments (44 main and 1 tributary)

* Flewellen Creek — 9 segments (8 main and 1
tributary)

* Andrus Creek — 3 segments
* Red Gully - 7 (6 main and 1 tributary)

* Average length 1489 m
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(& Model State Variable Activation
Ik Systemn Type Systern MName Particulate Transport Mass Balance
:-r-t 1 PH"f'TO Phytoplankton 3 Solids 1
_‘,} 2 PHYTO Phytoplankton 2 Solids 1
§ 3 |3 PHYTO Phytoplankton 1 Solids 1
| 4 50LD Clay (mg/1) Solids 1
\,}'4 5 S0LID Silt (mg/T) Solids 1
(' & SOLID Sand (mg/l) Solids 1
| |7 DET-P Particulate Organic Phosphorus 1 Solids 1
: 4 & DET-N Particulate Organic Mitrogen 1 Solids 1
1 (9 DET-C Particulate Organic Carbon 1 Solids 1
0 DISOX Disschved Oxygen 1 Solids 1
11 CBODU CBOD (ultimate) 1 Solids 1
12 ORG-P Diss Organic Phosphorus 1 Solids 1
13 D-DIP Inorganic Phosphorus 1 Solids 1
14 ORG-N Diss Organic Nitrogen 1 Solids 1
15 NO302 Mitrate Mitrogen 1 Solids 1
16 NH-34 Amrmonia Nitrogen 1 Solids 1
17 WTEMP WTEMP Solids 1
<
Insert Delete Copy Faste Fill/Calc
Tan i1 Tan 111 Tan i1 r‘t J::.E:B 1;:::1‘?; Tam 117 Tan

WASP Model
State Variables

11
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Flow Ve

17A -2 tflow out against Station

12086

14

® Measured (Station 120806)

—o—Simulated (MC 17A-2 out segment)
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Calibration —

Water temperature

* NSE = 0.92
* Equilibrium Option




Calibration —
Water Quality

Parameters

Inorganic Suspended Solids
(ISS)

Carbonaceous Biochemical
Oxygen Demand (CBOD)

Organic Nitrogen, Organic
Phosphorus

Ammonium Nitrogen,
Nitrate Nitrogen, Total
nitrogen

Phosphate Phosphorus, Total
Phosphorus

Chlorophyll-a (CHLA)

Dissolved oxygen 17
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Calibration —
Water Quality

* 20 sampling events and 6 sampling
station (4 additional sampling stations
for 2 sampling events)

* Sept 2016 — Aug 2017 — 10sampling
events for calibration

* Dec 2016 — Aug 2016 — 10 sampling
events for validation

* RMSE, PBIAS are used to measure the

FULSHEAR OIL FIEE

.....

calibration
o
* Time series plot for visual evaluation ; Soteses  Eri, HERE, Garmin,Intermap, jhement P 56, GEBCO, USGS, FAD, NFS,
Miles 7 £ Hana Koral, (0 GrerSreaiiag copiioutyrs s e &5 User CormeBince
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ISS

Calibration for

* 1SS =TSS - VSS 000.00
, , 500.00
* Three categories:, Colloid,
Clay, Silt + Sand 5, 40000
' / L E € 300.00
* Solid settling velocity in A
= 200.00
segment 0.4, 2.0, and 20.0 m/d
for colloid, clay and silt + sand 100.00
respectively 0.00
* Other calibration parameters:
Particle diameter
Texas [nstitute for Applied Bavironmental Research, Tarleton State University

Station 12090 /

eg 1C-1

™~

i

W I

——Mainstream1C-1-Total Solids

Date

e Measured ISS (mg/L)

7/15/15 10/23/15 1/31/16 5/10/16 8/18/16 11/26/16 3/6/17 6/14/17 9/22/17 12/31/17

e Simulated ISS



Calibration for \§
CBOD

30
e e Measurement of how much
s : : 25
e oxygen is depleted in water by
'5 biological organisms when 20
organic material breaks down 15
e CBOD decay rate 0.02 -1 10
* CBOD decay temperature 5 L
coefficient 1.047
0
* Segment CBOD decay rate 10/1/2015 1/9/2016 4/18/2016 7/27/2016 11/4/2016 2/12/2017 5/23/2017 8/31/2017

scale factor
——Mainstream1C-1-Total CBOD e Measured

|l -
p

e Simulated
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i Qe AN L e A O

———Mainstream1C-1-DO Diurnal Average ® Measured ® Simulated

i ° °
. | Calibration for DO
. _;'_I,.r .
ol Station 12090/ Seg 1C-1
':;; 14
4 * Minimum
b reaeration 1
o :
Et. velocity 0.6 N I n
o m/day 10 o
d L] .
i * Sediment . n
1 8 | i
4 Oxygen demand n W o | F
6 L/ | | L) [ J I ®
L P [ J
. °
2
i :
; | 7/15/2015 10/23/2015 1/31/2016 5/10/2016 8/18/2016 11/26/2016 3/6/2017 6/14/2017 9/22/2017 12/31/2017
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. Calibration for Chlo-A

A

N4

oL

2

_H * Three algal groups:

i 1. Diatoms — Cool season functional
group

2. Green algae — mild — season functional

group

3. Blue green algae — warm season
functional group

* Calibration parameters:

. Max growth rate constant 3/day

o Optimal temp for growth chla3 - 20°C, chla2 — 18°C, chlal
—-15°C




Calibration statistics results
Work in progress...

Evaluation Evaluation

9/6/2016

10/4/2016

11/1/2016

12/6/2016

2/7/2017

3/21/2017

4/25/2017

6/7/2017

7/12/2017

8/8/2017

Texas Institute for Applied Environmental Research, Tarleton State University 24




IcS results

10N statistu

ibrat
Work in progress...

Cal

Chlorophyl A

PBIAS [Evaluation RMSE |n

Evaluation

PBIAS |[Evaluation
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Calibration statistics results
Work in progress...

Date Dissolved O - inst Dissolved O - di avg Dissolved O - di min
RMSE Evaluation Evaluation Evaluation Evaluation Evaluation PBIAS Evaluation
9/6/2016 -28.42
10/4/2016 -12.02
11/1/2016 16.73
12/6/2016 -21.70
2/7/2017 59.39
3/21/2017 74.27
4/25/2017 101.68
6/7/2017 77.28
7/12/2017 56.14
8/8/2017 -89.70

Texas Institute for Applied Environmental Research, Tarleton State University

26




Project Status and Timeframe

LSPC-WASP WASP Model o
LSPC Development Interface coding parameterization, MOdjl c:ili]ilbrgtlon DlevecllolilPollptant Develop draft
and output Input ana valiqation oaa allocation TSD

Calibration and Phython Segmentation Calibration of Dec 2024 — Jan Feb - May, 2025
validation interface coding  prerolo gical model for 2025
(Completed) Model run input hyciglogy,
wa

Hydrological Hydrology and temperature,

and water WQ input water quality

quality output (Completed) parameters

(Completed) (Ongoing)

Texas Institute for Applied Environmental Research, Tarleton State University 27
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