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Nutrient Study on Lakes Dunlap 
and McQueeney

• Characterize water quality conditions in the 
two impoundments

• Look for possible nutrient sources
• Determine if a spatial relationship exists as 

water moves downstream 
• Determine if relationship between flow and 

chlorophyll a seen in the historical data also 
seen during the study





Nutrient Study on Lakes Dunlap and
McQueeney

- 2 sites added to Lake Dunlap

- 4 sites added to Lake McQueeney

- All current parameters plus Total Kjeldahl    
Nitrogen

-Monitoring monthly April through October,

bimonthly November through March









CHL A VS. FLOW
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Nutrient Study on Lakes Dunlap 
and McQueeney

• Study did not clearly identify sources of 
nutrients but the spatial analyses of 
conditions moving downstream did show 
nutrient concentrations sufficient to 
promote algal photosynthetic activity.



Total P, Mean Concentration
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Nitrate-Nitrogen, Mean Concentration 
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Chlorophyll a , M ean Concentration 
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Nutrient Study on Lakes Dunlap 
and McQueeney

• Spike in chlorophyll a at downstream 
stations during the most prolonged period of 
low flow (June – August 2005)



Lake Dunlap at Dam
Flow vs. Chl A

0

500

1000

1500

2000

2500

Date Sampled

Fl
ow

, c
fs

0

5

10

15

Flow

Chlorophyll a



Lake McQueeney at Hot Shots
Flow vs. Chl a
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Lake McQueeney at Dam 
Flow vs. Chlor a
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Most studies show that water quality 
conditions are contingent on flow

Temperature 
Regime

Stratification

Residence 
Time

Flow Impacts Productivity

Storm water or high 
reservoir releases

Nutrients and solids



High Flow Event July 2004
• 40 days prior to the sampling in July, the releases from 

Canyon Reservoir fluctuated from 600 cfs to the maximum 
release of 5,000 cfs.  

• COE fluctuated the releases from Canyon Reservoir in 
order to evacuate the flood pool created by a flood event in 
June 2004.  

• Two-to-four fold increase in the concentration of total 
phosphorus seen spatially.

• Possible source: dissolved phosphorus from sediment/ 
water interface brought up with increase flow.

• Other high flow events did not show substantial rise in Tot 
P.

• Difference: base flow and reservoir releases at 5000 cfs in 
June and July 2004.



Figure 6. Total Phosphorus (mg/L) from Upstream to Downstream During/After a High 
Flow Event
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Nutrient Standards for Run-of-
River Impoundments

• Development of stream standards by TCEQ

• Must consider functionality due to high variability 
in flows

• Years of normal to high flow, responds like river

• Years of low flow, drought conditions, responds 
like reservoir



Quandary?

• Current screening levels for streams may 
allow too much algae to grow

• Current screening levels for reservoirs may 
be too restrictive 



Anthropogenic Impacts

• Population growth
- Call on more ground and surface water, minimizing base 
flow and increasing more low flow periods
- Increase flow from wastewater treatment plants, 
increasing nutrient loading to stream
- Increase in impervious cover, leading to increase storm 
water and reduction of recharge

• Aging/failing septic tanks that can add 
nutrients to stream
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