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Recreation: 

• Frequent primary contact recreation (effective as of July 2, 
2018) 

 

Aquatic life: 

• Warm water species of game fish and other warm water aquatic 
life, including the necessary aquatic organisms in their food 
chain 

• Waterfowl, shore birds and other water-oriented including the 
necessary aquatic organisms in their food chain 

 

Agriculture: 

• Agricultural uses including irrigation of crops and stock watering 

Beneficial Uses 
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Recreation: 

• HABs (2016) 

 

Aquatic life: 

• PCB in fish tissue (2010) 

• Total phosphorus (1994) 

• pH (Provo Bay only, 2016) 

• Ammonia (Provo Bay only, 2016) 

 

Agriculture: 

• Total dissolved solids (portions other than Provo Bay, 2006) 

Use Impairments 
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DWQ’s Utah Lake Dataset 

25+ years of data 
1. Trophic indicators: Nutrients, chlorophyll a, & water 

clarity (Secchi) 

2. Water temperature, dissolved oxygen, pH, TDS, etc. 

3. Phytoplankton 

Lake elevation data from CUWCD 

High frequency buoy network for HAB 

monitoring 

4 



Division of Water Quality 5 

2016 Harmful Algae Blooms 

Marinas and beaches 

Open water 
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Trophic Indicators & TSI 
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Tool for estimating primary productivity in lakes 
1. Chlorophyll a 

2. Nutrients (total phosphorus) 

3. Water clarity (Secchi disk depth) 
 

Effectively re-scales trophic indicators into consistent 

units. 
 

Differences or similarities in TSI values among types 

can be used to make inferences regarding limiting 

factors or lake processes. 
 

(Carlson and Simpson 1996, Carlson and Havens 2005) 
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Temporal Trends 



Division of Water Quality 

Seasonal Patterns 
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Spatial Patterns 
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Spatial Patterns 
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Spatial Patterns 
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TSI Interpretations (Carlson and Havens 2005) 
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Aggregate TSI Patterns 
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TSI Chl-a < TSI SD 

Small particles, not necessarily related to 

algae, dominate light attenuation 
 

TSI Chl-a ≥ TSI TP 

Phosphorus limits algal biomass. 
 

TSI SD > TSI Chl-a = TSI TP 

Dissolved color affects transparency but 

not chlorophyll or total phosphorus 

concentrations. 

TSI Interpretations (Carlson and Havens 2005) 
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TSI Interpretations (Carlson and Havens 2005) 



Division of Water Quality 

National Lakes Context 
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2008 Loading Report: 
• Water and phosphorus budget 

Phase 1 Effort: 

• Monitoring to improve load estimates 
• Proximity to Utah Lake 

• Improve understanding of significant sources 

• Support model development 

Loading to Utah Lake 
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Table 5: Calculated Average Total Phosphorus Loads (tons/year) Based on Average Flows (1980-2003)  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1. INFLOWS   Inflow Type

Powell Slough Powell Slough Total Total 5.9 6.3 5.9 6.5 8 6.6 6.8 7.5 7.8 8.2 6.5 6.4 82.4

Powell Slough (natural) S 0.3 0.4 0.3 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 3.1

Orem WWTP WWTP 5.6 5.9 5.6 6.2 7.8 6.4 6.6 7.3 7.6 8 6.2 6.1 79.3

Provo River Provo River Total Total 0.6 0.5 0.8 0.8 1.7 1.2 0.2 0.2 0.3 0.6 0.5 0.5 7.9

Provo River (natural) S

Provo River Drain D

Dry Creek (Lehi) Dry Creek (Lehi) S 0 0 0 0.1 0.1 0 0 0 0 0 0 0 0.2

Little Dry Creek Little Dry Creek S 0 0 0 0 0 0 0 0 0 0 0 0 0

Big Dry Creek Big Dry Creek S 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.2

Mill Race Creek Mill Race Creek Total Total 6.2 5.6 5.8 5.9 6.7 6.2 6.4 6.7 7.5 6.2 6.6 4.6 74.4

Mill Race Creek (natural) S 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.4

Provo WWTP WWTP 5.9 5.4 5.6 5.7 6.5 6 6.1 6.5 7.3 5.9 6.3 4.4 71.6

Drains    D 0.1 0 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.2 0.2 0.1 1.4

Spring Creek (East of Provo Bay) Spring Creek (East of Provo Bay) TotalTotal 0.9 1.5 1.5 1.3 1.4 1.3 1 1.1 1.3 1 1.3 0.8 14.4

Spring Creek (natural) S 0.1 0.1 0.1 0.1 0.1 0 0 0.1 0 0 0 0.1 0.7

Springville WWTP WWTP 0.8 1.4 1.4 1.2 1.3 1.3 1 1 1.3 1 1.3 0.7 13.7

Hobble Creek Hobble Creek S 0.1 0.2 0.3 0.3 0.2 0.1 0 0 0 0 0.1 0.1 1.4

Dry Creek (South of Provo Bay) Dry Creek (South of Provo Bay) Total Total 1 1.3 1.4 0.9 1.2 1.2 0.9 0.8 0.9 1.4 1.4 1.5 13.9

Dry Creek (natural) S 0.3 0.4 0.3 0.1 0.1 0.1 0 0 0.1 0.2 0.3 0.3 2.2

Spanish Fork WWTP WWTP 0.7 0.9 1.1 0.8 1.1 1.1 0.9 0.8 0.8 1.2 1.1 1.2 11.7

Spanish Fork River Spanish Fork River S 1.1 1 1.5 7.7 4.7 1.8 0.2 0.3 0.6 0.8 0.7 0.8 21.2

Benjamin Slough Benjamin Slough Total Total 1.5 1.6 1.6 1.6 1.4 1.3 1 1 1.1 1.3 1.7 1.5 16.6

Benjamin Slough (natural) S 0.4 0.4 0.5 0.4 0.4 0.2 0.1 0.2 0.2 0.4 0.5 0.4 4.1

Salem WWTP WWTP 0.3 0.4 0.3 0.4 0.3 0.4 0.4 0.3 0.3 0.3 0.4 0.3 4.1

Payson WWTP WWTP 0.8 0.8 0.8 0.8 0.7 0.7 0.5 0.5 0.6 0.6 0.8 0.8 8.4

White Lake Overflow to Goshen White Lake Overflow to Goshen S 0.1 0.2 0.1 0.1 0 0 0 0 0 0 0.1 0.1 0.7

Minnie Creek Minnie Creek S 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0 0.1 0.1 0.1 1.1

Mill Pond Mill Pond S 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.2

Streams    Streams    18.7 19.8 20.6 26.4 26.9 21.2 17.7 18.7 20.6 21.2 20.6 18.1 250.5

Natural Flows/Drains 4.6 5 5.8 11.3 9.2 5.3 2.2 2.3 2.7 4.2 4.5 4.6 61.7

WWTPs    14.1 14.8 14.8 15.1 17.7 15.9 15.5 16.4 17.9 17 16.1 13.5 188.8

Springs    Springs    0 0 0 0 0 0 0 0 0 0 0 0 0

Groundwater    Groundwater    0.1 0.2 0.2 0.2 0.5 0.5 0.2 0.3 0.4 0.3 0.2 0.4 3.5

Other Surface Other Surface 3.6 2.7 2.9 3 2.5 1.9 5.5 3.4 4.3 5.3 4.8 3.7 43.6

Timpanogos WWTP 3.3 2.3 2.5 2.7 2 1.4 5 3 3.9 5 4.5 3.4 39

Miscellaneous Surface 0.3 0.4 0.4 0.3 0.5 0.5 0.5 0.4 0.4 0.3 0.3 0.3 4.6

TOTAL INFLOW LOAD 22.4 22.7 23.7 29.6 29.9 23.6 23.4 22.4 25.3 26.8 25.6 22.2 297.6

https://deq.utah.gov/legacy/programs/water-
quality/watersheds/docs/2009/02Feb/Final_Draft_Task2_Task3_Memo%20_08-01-07.pdf 
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Monitoring 

Locations 
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TP Inflow Concentration 
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TP Loading 
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Phase 1 Effort: 

• Metadata analysis 

• Characterize significant sources 
• Storm water 

• Direct drainage/ungaged tribs 

• Agricultural return flow 

• Hydrologic influence 

• Point source discharges 

 

 
 

Source Characterization 
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Storm water 
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    Calculation Method 

Utah Lake TP Load 

(tons/yr) 

1 

East Fork Canyon TMDL TP Load 

Coefficients  6 

Cutler TMDL TP Load 

Coefficients 27 

2 

Runoff/SL Co monitoring TP 

concentration 18 

3 

Jordan River TMDL Stormwater 

Load 13 

4 

Simple Method to Calculate 

Urban Stormwater Loads 9 
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Direct Drainage Watersheds 
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Hydrologic Influence on Load 
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UPDES 

Discharge 

Locations 
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Point Source Loading (2005 – 2017) 



Questions 
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