TDG INSTANCE TYPES

April 1 – August 31, 2011
Instances of when the percent TDG exceed state water quality standards are classified into “types” which are shown on Table 1.  These types are regionally approved and have been used since 2003.   The states have requested information on TDG instances which include: 
1. Date and times of exceedance
2. Amount of exceedance in percent saturation
3. Explain reason for exceedance
4. Discuss steps taken to fix the problem.  
Because TDG instances are events when state or tribal TDG standards are exceeded, it is necessary to describe the current legal arrangement of how the state water quality standards are being implemented by the USACE.  The March 24, 2011 Spring Operations Court Order requires the Corps to operate according to the 2006 fixed monitoring station (FMS) system, and the 2006 state water quality standards which is referred to as “Roll-Over”.  Therefore, the Camas/Washougal FMS, and the Oregon high 12-hour average calculation method are used to manage spill.
During the spill for fish passage season from April through August the Washington Department of Ecology (WDOE) has issued a temporary percent TDG Rule Adjustment to their current water quality standards and Oregon Department of Environmental Quality (ODEQ) issued a 5-year percent TDG Waiver.  The state water quality standards are calculated differently from one another, and also from the 2006 Roll-Over.
USACE is currently tracking and recording the current state and tribal water quality standards as follows.
Oregon:  http://www.nwd-wc.usace.army.mil/ftppub/water_quality/12hr/or/201104.html
Washington:  http://www.nwd-wc.usace.army.mil/ftppub/water_quality/12hr/wa/201104.html
Comparison of OR & WA:  http://www.nwd-wc.usace.army.mil/ftppub/water_quality/12hr/201104.html
Table 2 provides the TDG instances according to the Oregon high 12-hour average calculation method that occurred in the 2011 spill for fish passage season.
Table 3 lists the project 7Q10 flows criteria which define when water quality standards no longer apply. Table 3 also shows when the 7Q10 flow criteria were exceeded during May through July 2011, which are the highlighted areas and provides the average daily flows for the lower Columbia and Snake River projects.
Table 1
[image: image1.emf]TDG levels exceed the TDG standard due to exceeding powerhouse capacity at run-of-river projects resulting in spill 

above the BiOp fish spill levels.  This condition type includes:

Planned and unplanned outages of hydro power equipment including generation unit, intertie line, or powerhouse outages.

TDG exceedances due to the operation or mechanical failure of non-generating equipment.  This exceedance type 

includes:

Malfunctioning FMS gauge, resulting in fewer TDG or temperature measurements when setting TDG spill caps.

TDG exceedances due to uncertainties when using best professional judgment, SYSTDG model and forecasts. This 

exceedance type includes:



        

Bulk spill pattern being used which generated more TDG than expected.



        

Uncertainties when using best professional judgment to apply the spill guidance criteria, e.g., travel time, degassing, and spill patterns.

Type 3 Exceedance

Type 2a Exceedance



        

Uncertainties when using the SYSTDG model to predict the effects of various hydro system operations, temperature, degassing, and travel time.



        

Uncertainties when using forecasts for flows, temperature and wind.



        

Unanticipated sharp rise in water temperature (a 1.5 degree F. or greater change in a day).  



        

Communication errors, such as teletype were transmitted but change was not timely made or misinterpretation of intent of teletype by Project operator.

Types of Instance



        

High runoff flows and flood control efforts.



       

BPA load requirements are lower than actual powerhouse capacity.

Type 1 Condition



       

Involuntary spill at Mid Columbia River dams resulting in high TDG levels entering the lower Columbia River.

Involuntary spill at Snake River dams resulting in high TDG levels entering the lower Columbia River.



        

Flow deflectors unable to function for TDG abatement with tailwater elevations above 19 - 26 feet at Bonneville Dam.

Type 2 Exceedance

Type 1a Condition



        

Spill gates stuck in open position or inadvertently left open.



        

Increased spill in a bulk spill operation to pass debris.


Table 2
Types of TDG Instances
April 2011

[image: image2.emf]Lower Lower Little Little Lower Lower Ice Ice Chief Chief McNaryMcNary John John The The Bonn Bonn Camas

Granite Granite Goose Goose Monum.Monum. Harbor Harbor Joseph Joseph Day Day Dalles Dalles

FB TW FB TW FB TW FB TW FB TW FB TW FB TW FB TW FB TW FB

4/1/11 ---

1

--- --- --- --- ---

1

--- --- ---

1

---

1

--- --- --- --- ---

4/2/11 ---

1

--- --- --- --- ---

1

--- --- ---

1

---

1

--- --- --- --- ---

4/3/11 ---

1

--- --- --- --- ---

1

--- --- ---

1

---

1

--- --- ---

1

---

4/4/11 --- --- --- --- --- --- --- --- --- --- ---

1

---

1

--- --- ---

1 1

4/5/11 ---

1 1

--- --- --- ---

1

--- --- ---

1

---

1

--- --- ---

1 1

4/6/11 ---

1

--- --- --- --- ---

1

--- --- ---

1

---

1 1

---

1 1 1

4/7/11 ---

1 1

--- --- --- --- --- --- --- ---

1

--- --- --- ---

1 1 1

4/8/11 --- ---

1

---

1 1

--- --- --- --- --- --- --- --- --- --- --- ---

1

4/9/11 --- ---

1

---

1

---

1

--- --- --- ---

1

---

1

--- --- --- --- ---

4/10/11 --- ---

1

---

1

---

1

--- --- --- --- --- --- --- --- --- --- --- ---

4/11/11 --- --- --- ---

1

--- --- --- --- --- --- --- --- --- --- --- --- --- ---

4/12/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

3

---

3

4/13/11 --- --- --- ---

3

---

3

--- --- --- --- --- --- --- --- ---

3 3 3

4/14/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

4/15/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

4/16/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

3

--- ---

4/17/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

4/18/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

4/19/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

4/20/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

3

---

4/21/11 --- --- --- --- ---

3

--- --- --- --- --- --- --- --- --- --- --- --- ---

4/22/11 --- --- --- --- ---

3

--- --- --- --- --- --- --- --- --- --- --- --- ---

4/23/11 --- --- --- --- ---

3 3

--- --- --- --- --- --- --- --- ---

3

--- ---

4/24/11 --- ---

1

---

3

---

3

--- --- --- --- --- --- --- --- ---

3

---

3

4/25/11 --- --- --- --- --- ---

3

--- --- --- --- --- --- --- --- --- --- --- ---

4/26/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

4/27/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

4/28/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

4/29/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

4/30/11 --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

TOTAL 0 6 6 0 6 4 6 5 0 0 0 8 0 7 1 0 7 7 8

DATE


Table 2
Types of TDG Instances

May 2011
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5/1/2011 --- --- --- --- --- --- --- ---

--- ---

--- --- --- --- --- --- --- --- ---

5/2/2011 --- --- --- --- --- 3 --- ---

--- ---

--- --- --- --- --- --- --- --- ---

5/3/2011 --- --- --- --- --- --- --- ---

--- ---

--- --- --- --- --- --- --- --- ---

5/4/2011 --- --- --- --- --- --- --- ---

--- ---

--- --- --- --- --- --- --- --- ---

5/5/2011 --- --- --- --- --- --- 3 ---

--- ---

--- --- --- --- --- --- 3 --- ---

5/6/2011 --- --- --- --- --- --- 3 ---

--- ---

--- --- --- --- --- --- --- --- ---

5/7/2011 --- --- --- --- --- --- 3 ---

--- ---

--- --- --- --- --- --- --- --- ---

5/8/2011 --- --- --- --- --- 3 --- ---

--- ---

--- --- --- --- --- --- --- --- ---

5/9/2011 --- --- --- --- --- --- --- ---

--- ---

--- --- --- --- --- --- --- --- ---

5/10/2011 --- --- --- --- --- 3 --- ---

--- ---

--- --- --- --- --- --- --- 3 ---

5/11/2011 --- --- --- --- --- 3 3 ---

--- ---

--- --- --- --- --- --- --- --- ---

5/12/2011 --- --- --- --- --- --- --- ---

--- ---

--- --- --- --- --- --- --- --- ---

5/13/2011 --- --- --- --- --- --- 3 ---

--- ---

--- 3 --- --- --- --- 3 1 ---

5/14/2011 --- 1 --- 1 1 1 1 1

--- ---

1 1 --- --- --- --- 1 1 1

5/15/2011 --- 1 --- 1 1 1 1 1 1a

---

1 1 --- --- --- --- --- 1 1

5/16/2011 --- 1 1 1 1 1 1 1 1a

---

--- 1 --- 1 --- --- --- 1 1

5/17/2011 --- 1 1 1 1 1 1 1

--- ---

1 1 --- 1 --- --- 1 1 1

5/18/2011 --- 1 1 1 1 1 1 1

---

1 1 1 ---

N/A

--- --- 1 1 1

5/19/2011 --- 1 1 1 1 1 1 1 1a 1 1 1

N/A N/A

1 1 1

2a

1

5/20/2011 --- 1 1 1 1 1 1 1 1a 1 1 1

N/A N/A

1 1 1

2a

1

5/21/2011 --- 1 1 1 1 1 1 1 1

---

1 1

N/A N/A

1 1 1

2a

1

5/22/2011 --- 1 1 1 1 1 1 1

N/A N/A

1 1

N/A N/A N/A N/A N/A N/A N/A

5/23/2011 --- 1 1 1 1 1 1 1

N/A --- N/A N/A N/A N/A N/A N/A N/A N/A N/A

5/24/2011 --- 1 1 1 1 1 1 1 2a

--- N/A N/A N/A N/A N/A N/A N/A N/A N/A

5/25/2011 --- 1 1 1 1 1 1 1 1a

--- N/A N/A N/A N/A N/A N/A N/A N/A N/A

5/26/2011 --- 1 1 1 1 1 1 1 1a

--- N/A N/A N/A N/A N/A N/A N/A N/A N/A

5/27/2011 --- 1 1 1 1 1 1 1 1 1

N/A N/A N/A N/A N/A N/A N/A N/A N/A

5/28/2011 --- 1 1 1 1 1 1 1

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

5/29/2011 --- 1 1 1 1 1 1 1

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

5/30/2011 --- 1 1 1 1 1 1 1

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

5/31/2011 --- 1 1 1 1 1 1 1

N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Total 0 18 16 18 18 22 23 18 9 4 8 10 0 2 3 3 8 10 8

DATE


N/A means that the TDG instances in the project forebay and tailwater are not counted since the project flow exceeded the 7Q10 flows.
Table 2
Types of TDG Instances

June 2011
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6/1/2011

--- ---

1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/2/2011

--- --- ---

1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/3/2011

---

1

---

1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/4/2011

---

1

---

1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/5/2011

---

1 1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/6/2011

---

1 1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/7/2011

---

1

---

1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/8/2011

---

1

---

1 1 1 1 1 N/A N/A --- N/A N/A N/A N/A N/A N/A N/A N/A

6/9/2011

---

1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/10/2011

---

1 1 1 1 1 N/A N/A 1 1 N/A N/A N/A N/A N/A N/A N/A N/A 1

6/11/2011

---

1 1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/12/2011

---

1 1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/13/2011

---

1 1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/14/2011

---

1 1 1 1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A 1

6/15/2011

---

1 1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/16/2011

---

1 1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/17/2011

---

1 1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/18/2011

---

1 1 1 1 1 1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/19/2011

--- ---

1 1 1

---

1 1 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6/20/2011

---

1

---

1 1 1 1 1 N/A N/A 1 1 --- 1 1 1 1

2a

N/A

6/21/2011

---

1 1 1 1 1 1 1 N/A N/A 1 1 1 1 1 1 1

2a

1

6/22/2011

---

1 1 1 1 1 1 1 1a 1 1 1 1 1 1 1 1

2a

1

6/23/2011

---

1 1 1 1 1 1 1 1a 1 1 1 N/A N/A 1 1 1

2a

1

6/24/2011

---

1 1 1 1 1 1 1 N/A N/A N/A N/A 1 1 1 1 1

2a

1

6/25/2011

---

1 1 1 1 1 1 1 1a 1 N/A N/A --- N/A N/A N/A N/A N/A 1

6/26/2011

---

1 1 1 1 1 1 1 1a 1 1 1 N/A N/A 1 1 N/A N/A 1

6/27/2011

---

1 1 1 1 1 1 1 1a 1 1 1 1 1 1 1 1

2a

1

6/28/2011

---

1 1

---

1 1 1 1 1a 1 1 1 1 1 1 1 1

2a

1

6/29/2011

---

1 1

---

1 1 1 1 1a 1 1 1 1

---

1 1 1

2a

1

6/30/2011

---

1

---

1 1 1 1 1 1a 1

---

1 1

--- --- ---

1

2a

1

Total 0 27 23 28 29 28 28 28 10 10 8 9 7 6 9 9 9 9 12

DATE


N/A means that the TDG instances in the project forebay and tailwater are not counted since the project flow exceeded the 7Q10 flows.
Table 2
Types of TDG Instances

July 2011
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7/1/2011 --- 1 --- 1 1 1 1 1 1a 1 1 1 --- 1 1 1 1

2a

1

7/2/2011 --- 1 1 --- 1 1 1 1 1a 1 1 1 --- 1 1 1 1

2a

1

7/3/2011 --- --- 1 --- 1 1 1 1 N/A N/A 1 1 1 --- --- --- 1

2a

1

7/4/2011 --- --- --- --- 1 --- 1 --- 1a 1 1 1 1 1 1 1 1

2a

1

7/5/2011 --- 1 --- --- 1 --- 1 1 1a 1 1 1 1 --- 1 1 1

2a

1

7/6/2011 --- 1 --- --- 1 1 1 1 1a 1 1 1 1 --- 1 1 1

2a

1

7/7/2011 --- 1 1 --- 1 1 1 1 N/A N/A 1 1 1 --- 1 1 1

2a

1

7/8/2011 --- --- 1 --- 1 1 1 --- N/A N/A 1 1 1 --- 1 --- ---

2a

1

7/9/2011 --- --- --- --- 1 1 1 --- 1a 1 1 1 1 --- --- --- ---

2a

1

7/10/2011 --- --- --- --- 1 1 1 --- 1a 1 1 1 --- --- --- --- 1

2a

1

7/11/2011 --- --- --- --- 1 --- 1 --- 1a 1 1 1 1 --- 1 --- ---

2a

1

7/12/2011 --- --- --- --- 1 --- 1 --- 1a 1 1 1 1 --- 1 --- 1

2a

1

7/13/2011 --- --- --- --- 1 --- 1 --- 1a 1 --- 1 1 --- --- --- 1

2a

1

7/14/2011 --- --- --- --- --- --- --- --- 1a 1 --- 1 --- --- --- --- 1

2a

1

7/15/2011 --- --- --- --- --- --- --- --- 1a 1 1 1 --- --- 1 --- 1

2a

1

7/16/2011 --- --- --- --- --- --- --- --- 1a 1 1 1 --- --- --- --- 1

2a

1

7/17/2011 --- --- --- --- --- --- --- --- 1a 1 1 1 --- --- --- --- 1

2a

---

7/18/2011 --- --- --- --- --- --- --- --- 1a 1 1 1 --- --- --- --- ---

2a

---

7/19/2011 --- --- --- --- --- --- --- --- 1a 1 --- 1 --- --- --- --- ---

2a

---

7/20/2011 --- --- --- --- --- --- --- --- 1a 1 --- 1 --- --- --- --- ---

2a

---

7/21/2011 --- --- --- --- --- --- --- --- 1a 1 --- 1 --- --- --- --- ---

2a

---

7/22/2011 --- --- --- --- --- --- --- --- 1a 1 --- --- --- --- --- --- ---

2a

---

7/23/2011 --- --- --- --- --- --- --- --- 1a 1 --- 1 --- --- --- --- ---

2a

---

7/24/2011 --- --- --- --- --- --- --- --- 1a 1 1 1 --- --- --- --- ---

2a

1

7/25/2011 --- --- --- --- --- --- --- --- 1a 1 --- --- --- --- --- --- ---

2a

---

7/26/2011 --- --- --- --- --- --- --- --- 1a 1 --- --- --- --- --- --- ---

2a

1

7/27/2011 --- --- --- --- --- --- --- --- 1a 1 --- --- --- --- --- --- ---

2a

---

7/28/2011 --- --- --- --- --- --- --- --- 1a 1 --- --- --- --- --- --- ---

2a

---

7/29/2011 --- --- --- --- --- --- --- --- 1a 1 --- 2a --- --- --- --- ---

2a

---

7/30/2011 --- --- --- --- --- --- --- --- 1a 1 --- 2a --- --- --- --- ---

2a

---

7/31/2011 --- --- --- --- --- --- --- --- 1a 1 --- 2a --- --- --- --- ---

2a

---

Total 0 5 4 1 13 8 13 6 28 28 17 26 10 3 10 6 14 31 18

DATE


N/A means that the TDG instances in the project forebay and tailwater are not counted since the project flow exceeded the 7Q10 flows.
Table 2
Types of TDG Instances

August 2011
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8/1/2011

--- --- --- --- --- --- --- ---

1a ---

---

2a

--- --- --- --- --- 2a ---

8/2/2011

---

1a

--- --- --- --- --- ---

1a ---

--- --- --- --- --- --- --- 2a ---

8/3/2011

---

1a

--- --- --- --- --- ---

1a ---

--- --- --- --- --- --- --- 2a ---

8/4/2011

--- --- --- ---

3

--- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/5/2011

--- ---

1a

---

3

--- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/6/2011

--- ---

1a

--- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/7/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/8/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/9/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/10/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/11/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/12/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/13/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/14/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/15/2011

---

1a

--- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/16/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- 2a ---

8/17/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- --- ---

8/18/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- --- ---

8/19/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- --- ---

8/20/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- --- ---

8/21/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- ---

3

8/22/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- ---

3

8/23/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- ---

3

8/24/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- ---

3

8/25/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- --- ---

8/26/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- --- ---

8/27/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- ---

3

8/28/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- --- ---

8/29/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- --- ---

8/30/2011

--- --- --- --- --- --- --- --- ---

---

--- --- --- --- --- --- --- --- ---

8/31/2011

--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---

Total 0 3 2 0 2 0 0 0

3 0

0 1 0 0 0 0 0 16 5

DATE


Table 3

2011 Days 7Q10 Daily Average Flows Were Exceeded

[image: image7.emf]Date

LWG 

(kcfs)
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LMN 
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7Q10 Flow 

Criteria

214 214 214 214 447 454 461 467 222

5/15/2011 175.3 167.7 173.5 175.2 385.8 383.6 366.7 377.0 173.3

5/16/2011 203.4 195.4 209.7 213.8 422.9 438.6 423.5 430.3 143.0

5/17/2011 188.7 183.4 198.7 202.1 437.8 454.9 442.3 447.5 159.7

5/18/2011 173.0 164.3 173.2 178.7 422.0 457.9 445.0 454.3 195.3

5/19/2011 158.6 152.6 160.6 166.9 421.5 463.9 450.0 458.6 204.5

5/20/2011 158.7 147.0 155.4 160.9 416.4 467.3 451.2 462.1 218.1

5/21/2011 163.2 155.9 162.2 168.6 443.0 474.3 461.1 468.9 237.5

5/22/2011 171.0 163.0 169.9 174.3 452.2 476.7 457.1 470.7 241.1

5/23/2011 182.6 173.2 180.8 186.9 480.2 493.6 471.7 483.0 215.6

5/24/2011 187.6 174.1 189.2 191.9 473.1 495.3 477.8 484.7 206.8

5/25/2011 196.1 178.4 193.5 198.4 470.1 490.8 476.6 492.3 202.1

5/26/2011 200.0 182.7 200.2 204.2 461.7 483.0 462.1 482.7 211.9

5/27/2011 201.7 186.8 206.8 209.2 481.9 501.7 486.5 498.1 241.8

5/28/2011 182.3 167.3 184.4 190.9 495.5 507.7 491.9 496.2 273.0

5/29/2011 171.7 158.7 171.1 178.3 499.4 518.3 497.3 501.5 274.2

5/30/2011 162.1 148.2 158.4 163.8 480.6 509.1 494.5 506.5 270.0

5/31/2011 157.2 142.5 151.7 156.4 473.5 512.0 491.7 504.0 276.8

6/1/2011 154.5 142.9 154.1 160.4 476.1 495.7 486.5 501.5 258.7

6/2/2011 154.3 146.2 152.0 157.3 468.4 488.5 480.9 492.8 262.1

6/3/2011 169.6 161.6 168.7 175.2 476.7 498.0 481.1 493.8 267.7

6/4/2011 160.4 152.8 158.2 164.7 486.1 513.8 498.4 502.6 273.1

6/5/2011 158.2 149.0 155.0 159.3 477.6 502.5 493.3 502.7 269.6

6/6/2011 161.8 151.7 156.0 162.1 485.8 505.4 491.8 502.7 260.8

6/7/2011 188.1 177.1 185.2 189.3 493.6 496.5 482.4 499.9 233.4

6/8/2011 211.2 200.8 215.2 214.6 510.3 505.6 492.3 500.4 222.9

6/9/2011 206.5 195.0 211.2 215.7 500.9 506.1 494.5 500.5 201.2

6/10/2011 197.0 188.6 199.5 202.9 486.5 500.3 494.8 502.0 223.1

6/11/2011 182.6 173.1 180.5 186.7 484.3 498.6 491.1 500.2 239.4

6/12/2011 178.8 169.0 177.2 181.6 481.6 489.2 478.2 498.8 236.9

6/13/2011 183.2 172.9 178.3 184.7 484.3 492.3 482.1 498.4 219.8

6/14/2011 188.9 180.0 188.7 191.6 494.8 500.6 490.0 499.2 248.5

6/15/2011 189.4 180.6 190.2 196.6 501.5 507.0 489.8 500.8 242.7

6/16/2011 184.5 174.0 180.9 187.6 495.7 505.4 492.8 501.3 242.4

6/17/2011 173.4 166.2 172.6 178.9 478.5 500.1 488.4 500.3 237.8

6/18/2011 158.7 149.2 154.4 161.0 455.9 477.0 463.0 480.9 242.4

6/19/2011 154.2 144.7 150.2 155.5 442.0 452.0 440.4 461.5 233.9

6/20/2011 161.8 153.7 159.2 165.1 437.2 443.2 426.9 441.5 223.5

6/21/2011 158.6 152.3 155.9 162.8 431.4 441.9 428.5 440.6 221.8

6/22/2011 167.4 154.7 162.5 168.5 445.7 454.8 440.7 449.2 221.0

6/23/2011 181.6 170.5 178.2 183.0 453.2 448.1 432.9 447.6 232.2

6/24/2011 191.6 179.5 189.9 195.0 493.6 497.0 480.6 483.0 206.0

6/25/2011 182.8 173.3 182.7 191.1 425.3 463.0 451.8 480.6 206.6

6/26/2011 172.6 159.4 167.5 173.4 434.4 439.7 423.1 428.6 207.3

6/27/2011 163.6 154.4 161.7 168.4 413.0 416.5 396.5 420.3 209.1

6/28/2011 159.1 148.2 157.1 163.3 401.9 408.9 394.5 409.6 204.9

6/29/2011 162.1 152.2 158.1 162.6 401.0 394.6 381.4 401.9 200.2

6/30/2011 171.8 160.4 168.0 171.9 404.8 405.0 388.9 396.4 207.0

7/1/2011 168.1 161.1 171.7 179.6 430.4 436.3 418.3 426.2 213.1

7/2/2011 151.4 143.4 147.6 153.9 433.5 442.4 428.2 439.9 222.4

7/3/2011 145.5 136.8 141.9 149.3 422.1 420.8 405.7 432.7 206.8

7/4/2011 142.0 134.5 137.6 143.8 407.2 419.9 409.4 433.2 197.4

7/5/2011 141.7 133.5 136.8 142.5 381.5 376.0 359.3 377.7 219.5

7/6/2011 138.6 132.1 135.9 141.0 386.9 384.2 370.3 388.6 226.0

7/7/2011 131.7 123.9 126.4 131.6 400.0 398.0 386.0 399.5 224.4

7/8/2011 122.8 118.0 120.1 125.6 395.2 397.2 376.3 398.1 218.8

7/9/2011 114.7 109.9 111.6 118.3 386.0 387.8 376.3 391.9 205.9

Total # days 

over

0 0 1 2 30 36 29 31 31


The gray highlighted days represent when the 7Q10 flow criteria were exceeded. 

7Q10 is the average peak annual flow for seven consecutive days that has a 
recurrence interval of ten years and they are established in the TMDLs
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