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UTRWD RWRPs
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DEVELOPMENT IN LEWISVILLE LAKE WATERSHED
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PLANNING FOR GROWTH

Engineer’s Phasing Plan
• Existing 1 MGD
• Second 2 MGD
• Third 4 MGD
• Fourth 8 MGD
• Final 12 MGD

Permit Phases
• Existing 1 MGD
• Second 2 MGD
• Final 12 MGD
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PLANNING FOR GROWTH

Engineer’s Phasing Plan
• Existing 1 MGD
• 2 MGD – under construction
• 4 MGD
• 8 MGD
• 12 MGD

Permit Phases
• Existing 1 MGD
• 2 MGD – under construction
• 4 MGD
• 12 MGD
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PLANNING FOR GROWTH

Engineer’s Phasing Plan
• Existing 1 MGD
• 2 MGD – under construction
• 4 MGD
• 8 MGD
• 12 MGD

Permit Phases
• 1 MGD - Existing
• 2 MGD – under construction
• 4 MGD
• 12 MGD

Future Permit Phases
• 2 MGD – New Existing
• 4 MGD under construction
• 8 MGD – new phase
• 12 MGD
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MODELING



MODELING – CITY OF DENTON
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MODELING EXAMPLE – UTRWD LAKEVIEW

Change of modeling platform
WASPCSTRCORMIX
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MODELING – UTRWD’S DOE BRANCH

Predicted DO

5 mg/L criterion

Doe Branch - 20 MGD @ 5/1.4/6
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Flow direction



Start of model 
domain

RKM 4.90

End of model 
domain
RKM 0.0

MODELING – UTRWD’S DOE BRANCH

Minimum 
predicted DO

RKM 2.75

Discharge 
Point
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MODELING – UTRWD’S RIVERBEND

Permitted
Discharge Point

Riverbend 
Discharge Points12



MODELING – UTRWD’S RIVERBEND
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Combined Sag

5 mg/L criterion

Predicted DOFirst Sag Second Sag

Flow direction

Discharge
Discharge



NUTRIENTS

2010 TSWQS
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NUTRIENTS

2010 TSWQS
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NUTRIENTS

2010 TSWQS 2018 TSWQS

16



17

STEP 1 – EFFECTS ON MAIN POOL TP CONCENTRATION

Harmonic mean flow

Size of the reservoir

Volume of the 
reservoir

Total phosphorus

Reservoir retention 
time

Final permitted flow

Total phosphorus

Distance

Total phosphorus percent 
change



STEP 1 – EFFECTS ON MAIN POOL TP CONCENTRATION
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STEP 1 – EFFECTS ON MAIN POOL TP CONCENTRATION
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STEP 2 – ESTIMATE CHANGE IN CHLOROPHYLL-A

Chlorophyll-a criterion

Mean reservoir chlorophyll-a

Chlorophyll-a without 
discharge

Change in chlorophyll due to 
discharge

Chlorophyll-a with discharge

Percent change in 
assimilative capacity



STEP 2 – ESTIMATE CHANGE IN CHLOROPHYLL-A
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NUTRIENTS
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Procedures to Implement the Texas Surface Water Quality Standards, June 2010



NUTRIENTS

23



NUTRIENTS
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TDS, CHLORIDE, AND SULFATE
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• Panther Creek WWTPs – 2 Studies

• 1) Panther Creek Perennial Pools?

• 2) Source Investigation Study



TDS, CHLORIDE, AND SULFATE
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• Doe Branch WWTP

• 1) 7Q2 used rather than harmonic mean flow

• 2) Width at confluence of Doe Branch @ Lake



FUTURE FOR LEWISVILLE LAKE WATERSHED
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• Continued Population Growth
• Increasing Wastewater Discharges to Lake
• Increasing Impact on Lake Water Quality

• Revised/New Nutrient Standard
• Revised Permitting Procedures for Nutrient Discharges

• More Stringent Permit Conditions 



FUTURE FOR LEWISVILLE LAKE WATERSHED
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Future Permit Conditions

• CBOD5 – not lower than 5 mg/L
• Ammonia – not lower than 1 mg/L
• TSS – not lower than 5 mg/L



FUTURE FOR LEWISVILLE LAKE WATERSHED
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Future Nutrient Limits

• Total Phosphorus 
• Total Nitrogen
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