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Table 1. Summary of Parameters Relevant to the 5-year Total Dissolved Gas Waiver Applicable from 2010 through 2014

7Q10

Days a

Days of Fish 

Passage Spill b

Sample 

Size

Juveniles with Gas 

Bubble Trauma

Portion of Examined 

Juveniles with Gas Bubble 

Trauma 

2010 McNary 0 153 23 15% 3775 0 0%

2010 John Day 0 153 0 0% -- -- --

2010 The Dalles 0 153 0 0% -- -- --

2010 Bonneville 0 153 27 18% 3503 1 0.03%

2011 McNary 30 123 54 44% 4000 31 0.8%

2011 John Day 36 117 18 15% -- -- --

2011 The Dalles 29 124 19 15% -- -- --

2011 Bonneville 31 122 73 60% 3428 10 0.3%

2012 McNary 0 153 74 48% 4038 30 0.7%

2012 John Day 0 153 35 23% -- -- --

2012 The Dalles 0 153 33 22% -- -- --

2012 Bonneville 0 153 102 67% 3263 12 0.4%

2013 McNary 0 153 5 3% 3814 21 0.6%

2013 John Day 0 153 0 0% -- -- --

2013 The Dalles 0 153 0 0% -- -- --

2013 Bonneville 0 153 21 14% 2868 6 0.2%

Table 2. Yearly Averages and Totals for the Dams Under the 5-year Total Dissolved Gas Waiver Applicable from 2010 through 2014.

Average 

7Q10 days g

Average Days 

of Fish 

Passage Spill h

Sample 

Size

Juveniles with Gas 

Bubble Trauma

Portion of Examined 

Juveniles with Gas Bubble 

Trauma k

2010 78% 0 153 12.5 8% 7278 1 0.01%

2011 117% 32 121 41 34% 7428 41 0.6%

2012 106% 0 153 61 40% 7301 42 0.6%

2013 101% 0 153 6.5 4% 6682 27 0.4%

Footnotes continue on following page

a - DEQ does not apply the total dissolved gas criterion during 7Q10 flood flow conditions according to OARS 340-041-0031(2). The 7Q10 flood flow rate is 

assessed for each dam. The 7Q10 is the flow rate corresponding to the annual peak 7-day average flow that has a 10% probability of occurring in any given 

year.

Smolts Examined at McNary and Bonneville DamsApril 1 - August 31

Year

Percent of 

Average 

Columbia 

River Flow f

Average Days of 

Waiver Limit 

Exceedances i

Average Portion of 

Eligible Days when 

Waiver Limit was 

Exceeded j

Biological Monitoring, Smolts Examined eApril 1 - August 31

Days Exceeding 

Waiver Limit c

Portion of Eligible 

Days the Waiver Limit 

is Exceeded dYear Dam
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k -DEQ will halt the spill program if either 15 percent of the fish examined show signs of gas bubble disease in their non-paired fins, or five percent of the fish 

examined show signs of gas bubble trauma in their non-paired fins where more than 25 percent of the surface area of the fin is occluded by gas bubbles.

f - Sum of average monthly stream flow as a percentage of the 1971-2000 average flow for the Columbia River at The Dalles. The flows were adjusted to 

exclude effects of regulation provided by storage reservoirs.

g - Average number of 7Q10 days at the four dams during the spring/summer spill season.

h - Average number of days of fish passage spill at the four dams during the spring/summer spill season, calculated by subtracting the average 7Q10 days 

from 153.

i - Average number of days that the waiver limit was exceeded at the four dams during the spring/summer spill season.

j - Average number of days that the waiver limit was exceeded as a percent of days of fish passage spill (i.e. days the  total dissolved gas criteria is applicable).

b - Number of days from April 1 through August 31 minus the number of 7Q10 days. The maximum number of days  waiver is in effect for voluntary spill 

during the spring and summer outward migration period is 153, or the number of days from April 1 through August 31.

c - The waiver limit is exceeded when the average total dissolved gas concentration of the 12 highest hourly measurements per calendar day exceeds 120 

percent of saturation in a dam tailrace or when instantaneous total dissolved gas levels exceed 125 percent of saturation for any 2 hours during the 12 

highest hourly measurements per calendar day in a dam tailrace.

d - Number of days waiver limit is exceeded as a percent of days of fish passage spill (i.e. days the  total dissolved gas criteria is applicable).

e - Monitoring occurred two days per week at McNary and Bonneville dam and throughout the spring and summer spill programs. Monitored species include 

Chinook subyearlings, Chinook yearlings and steelhead.
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Oregon Administrative Rules 
Total Dissolved Gas Standards Applicable to the Main Stem Columbia River 

 
 

OAR 340-041-0031 - Total Dissolved Gas 
 
(1) Waters will be free from dissolved gases, such as carbon dioxide hydrogen sulfide, or other 

gases, in sufficient quantities to cause objectionable odors or to be deleterious to fish or 
other aquatic life, navigation, recreation, or other reasonable uses made of such water. 

(2) Except when stream flow exceeds the ten-year, seven-day average flood, the concentration 
of total dissolved gas relative to atmospheric pressure at the point of sample collection may 
not exceed 110 percent of saturation. However, in hatchery-receiving waters and other 
waters of less than two feet in depth, the concentration of total dissolved gas relative to 
atmospheric pressure at the point of sample collection may not exceed 105 percent of 
saturation. 

 

OAR 340-041-0104 - Water Quality Standards and Policies Specific to the Main Stem 
Columbia River 
 
(3) Total Dissolved Gas. The Commission may modify the total dissolved gas criteria in the 

Columbia River for the purpose of allowing increased spill for salmonid migration. The 
Commission must find that: 

(a) Failure to act would result in greater harm to salmonid stock survival through in-river 
migration than would occur by increased spill; 

(b) The modified total dissolved gas criteria associated with the increased spill provides 
a reasonable balance of the risk of impairment due to elevated total dissolved gas to 
both resident biological communities and other migrating fish and to migrating adult 
and juvenile salmonids when compared to other options for in-river migration of 
salmon; 

(c) Adequate data will exist to determine compliance with the standards; and 

(d) Biological monitoring is occurring to document that the migratory salmonid and 
resident biological communities are being protected. 

(e) The Commission will give public notice and notify all known interested parties and 
will make provision for opportunity to be heard and comment on the evidence 
presented by others, except that the Director may modify the total dissolved gas 
criteria for emergencies for a period not exceeding 48 hours; 

(f) The Commission may, at its discretion, consider alternative modes of migration. 
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Fish spill chronology: 1994 to 2014 
 

1994 spill 

EQC began approving modifications to the standard in 1994 in response to an emergency request 

from the Corps. The short notice to DEQ and EQC resulted from confirmation of extremely low 

numbers of returning spring Chinook coinciding with the critical period of spring Chinook smolt 

outmigration. The approval was a temporary rule effective for seven days allowing total 

dissolved gas up to 130 percent. However, NOAA Fisheries said they expected to remain at 120 

percent until a full monitoring program was in place and then increase spill at 2.5 percent 

increments not to exceed 130 percent. On the last affected day of the temporary rule, EQC 

considered information provided by an interagency panel to make changes to the temporary rule 

allowing up to 120 percent through June 20, 1994. 

 

1995 spill 

U.S. Fish and Wildlife Services requested a standard modification through an EQC order for ten 

days in March 1995, for improved passage past Bonneville Dam for the Spring Creek Hatchery 

release. The petition did not mention that biological monitoring would occur during time period 

a modification would be in effect. Additionally, EQC found that U.S Fish and Wildlife Services 

did not provide adequate information to support findings required in rule to approve a TDG 

standard modification. Therefore, EQC denied the request. During the time of the request, DEQ 

staff and EQC expressed concern over the lack of cooperation by NOAA Fisheries to allow 

access to data and to provide draft materials. Later that spring, EQC approved a standard 

modification requested by NOAA Fisheries for the seasonal smolt migration period. The 

modification was for 115 percent in the forebay downstream of the spilling dam and 120 percent 

in the tailrace of the spilling dam. The limits of this modification were unchanged with each 

successive EQC order affecting spill until 2009. The 1995 TDG standard modification was the 

first issued under the procedural rule. 

 

1996 spill 

NOAA Fisheries and U.S. Fish and Wildlife Services jointly requested a modification of the 

standard in 1996. Two distinct parts comprised the request, a nine day period in March to assist 

Spring Creek Hatchery release and the April through August spill season. Each spill period 

utilized the same physical and biological monitoring programs, which applied to Bonneville 

Dam during the March spill and system wide for seasonal spill. EQC approved the modification 

for Spring Creek Hatchery release and two months later for seasonal spill following release of 

the final report by the Expert Panel on Gas Bubble Disease convened by NOAA Fisheries. 

Because DEQ drafted the 1996 order considering the Expert Panel’s suggestions, the 1996 order 

has one of the most stringent monitoring and reporting requirements of the standard modification 

orders. To compare the current order with the 1996 EQC order, the current order is attachment D 

and the 1996 order is attachment E. Similarly to 1995, EQC was concerned about the apparent 

reluctance of the fisheries agencies in sharing their findings regarding elevated total dissolved 

gas effects. 

 

NOAA Fisheries provided DEQ with the 1996 Annual Report to the Oregon Department of 

Environmental Quality, which was reviewed by the Independent Scientific Advisory Board. 
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EQC responded to the annual report with concern over the lack of correlation between spill and 

increased salmonid survival rates. 

 

1997 spill 

To improve the information provided in the annual report, EQC requested DEQ develop an 

outline with more details and conditions for NOAA Fisheries’ 1997 annual report. The outline 

required an update for ongoing and planned gas bubble research in addition to reporting 

monitoring results and factors causing spill. EQC also required the 1997 annual report be 

reviewed by the Independent Scientific Advisory Board and made available for public comment 

and peer review. This requirement persisted for annual spill reports through the 1999 spill 

season. EQC approved the standard modification for the two 1997 spill periods, a ten-day period 

in March for Spring Creek Hatchery release and seasonal spill from April through August. 

 

1998 spill 

EQC did not approve U.S. Fish and Wildlife Service’s 10-day modification request, which would 

have allowed more spill for the Spring Creek Hatchery release in March 1998. Some 

commissioners were concerned that the hatchery fish would further jeopardize threatened and 

endangered salmonids through completion for critical resources. However, the commission did 

approve the modification affecting seasonal spill from April through August, 1998. EQC 

communicated to NOAA Fisheries that they want to see progress made toward identifying the 

benefits of spill on salmon survival. 

 

1999 spill 

EQC approved U.S. Fish and Wildlife Service’s request for a 10-day modification in March and 

NOAA Fisheries’ request for a modification allowing seasonal spill from April through August, 

1999. Unlike previous EQC orders allowing modifications to assist Spring Creek Hatchery 

release, the 1999 order required physical and biological reporting. The order included a 

requirement that the annual report of the spill program include information on the status of the 

Corps’ Columbia River gas abatement program, including the program schedule, Corps and 

NOAA Fisheries commitments to the gas abatement program, and the efforts to achieve the 110 

percent state water quality standard. 

 

2000 spill 

EQC issued three orders approving modifications to the total dissolved gas standard in 2000. In 

addition to modifications for U.S. Fish and Wildlife affecting Spring Creek Hatchery release and 

seasonal spill, a modification was also approved for the Corps’ request to enable testing of the 

John Day Dam flow deflectors, which were installed in 1997. Because of the late timing the 

commission received the request affecting Spring Creek Hatchery release, they asked that future 

requests for Spring Creek Hatchery release be received by September 30 of the year before the 

effective period of the modification. 

 

2001 spill 

In late 2000, EQC approved a modification requested by USFWS for March 2001 spill affecting 

the hatchery release. Since EQC began considering total dissolved gas standard modifications, 

2001 was the first year a modification request was considered in the context of unusually low 

Columbia Basin water levels and high demand for power production. EQC discussed with DEQ 
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and representatives of the Corps and NOAA Fisheries how spill and power generation are 

impacted under these conditions. The Corps received approval for their request allowing 

seasonal spill; however, the Commission expressed discontent because of the belated request and 

resulting special phone meeting to consider the modification. The commission added, as a 

requirement of the modification, that the 2002 spill season request be received by DEQ no later 

than Dec. 31, 2001. 

 

2002 spill 

EQC approved modifications for three different 2002 spill periods. In addition to approving 

modifications for purposes of Spring Creek Hatchery release and seasonal spill, EQC also 

granted the Corps a 12-day modification in October for a spill test at The Dalles Dam to test 

juvenile salmonid spill survival. Conditions of the modification include the same conditions 

specified in the commission’s orders since 1995, 115 percent modification in the forebay and 

120 percent modification in the tailrace. However, because of the high amount of spill planned 

for the test, a 125 percent cap was specified based on the highest six hourly measurements of a 

calendar day. In anticipation of the Total Maximum Daily Load for Lower Columbia River Total 

Dissolved Gas, the commission began discussing the potential for a multi-year modification to 

address multiple spill seasons. EPA approved the TMDL in November 2002. 

 

2003-2007 spill 

The commission expressed to DEQ that it would be open to considering a multi-year 

modification, because biological and physical monitoring reports on the results of past spills 

have not shown significant adverse impacts on fish survival or water quality. In March 2003, 

EQC issued the first multi-year modification for to the Corps for seasonal spill affective 2003 

through 2007. As the 2003 order is the first order issued during implementation of the Total 

Dissolved Gas TMDL, requirements included reporting progress on implementing measures 

contained in the TMDL. 

 

In January 2003, DEQ initially declined presenting to the Commission the U.S. Fish and Wildlife 

Service’s modification request for 2003 hatchery release. The basis of DEQ’s response was 

receipt of the request over three months past the date specified in the 2002 modification. 

Following an appeal from the service, DEQ reconsidered presenting the request to the 

commission. The day before the meeting when the commission was to decide the request, U.S 

Fish and Wildlife rescinded its request due to low water conditions and the difficult financial 

situation facing the Bonneville Power Administration. 

 

In February 2004, EQC issued an order modifying the standard for Spring Creek Hatchery 

release affective for four years, from 2004 through 2007. The expiration in 2007 coincides with 

the expiration of the USACE’s modification for seasonal spill so the Corps could request a 

modification for the two spill periods, which could be addressed under one EQC order. 

 

2008-2009 spill 

DEQ requested the modifications for Spring Creek Hatchery release and seasonal salmonid 

migration be combined into one. The Coprs, with U.S. Fish and Wildlife Service and NOAA 

Fisheries requested a year-round, five-year modification. However, DEQ recommended the 

standard modification apply to the historical voluntary spill periods of 10 days in March for the 
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hatchery release and seasonal spill from April through August. Spill outside of these periods 

require the Corps to notify DEQ in writing of such actions at least one week prior to the 

voluntary spill. In addition to the two historical spill periods, the modified criteria also applies to 

spill for the purpose of biological or physical studies of spillway structures and prototype fish 

passage devices to test spill at operational levels. EQC approved the request with the DEQ 

recommendations with exception that the modification be applied to 2008 and 2009 instead of a 

five-year period. EQC’s order also gave DEQ authorization to change use of the forebay 

monitors upon consulting with the Adaptive Management Team or the Federal Columbia River 

Power System Water Quality Team or both. 

 

The Adaptive Management Team is an advisory group convened by Washington Department of 

Ecology comprised of representatives of DEQ, tribes, federal and state agencies to evaluate 

appropriate points of compliance for the TMDL. Within the framework of the Adaptive 

Management Team, Washington’s Department of Ecology and DEQ produced the document 

Adaptive Management Team Total Dissolved Gas in the Columbia and Snake Rivers: Evaluation 

of the 115 Percent Total Dissolved Gas Forebay Requirement, released in January 2009. In this 

document, Ecology report retention of the 115 percent forebay standard to provide an additional 

margin of safety for chronic protection against gas bubble trauma in all aquatic life considering 

most aquatic life spends more of their time in the forebays. DEQ found that removal the 115 

percent modified standard in the forebay will not result in excessive harm to the beneficial use, 

aquatic species in the Columbia River, during fish passage spill season because Oregon has a 

protective 105 percent shallow water standard. DEQ removed the forebay upstream limit in 2009 

by a department order based on the findings of the Adaptive Management Team. 

 

2010-2014 spill 

In June 2009, the commission approved the current give-year modification. Changes from the 

previous EQC order include removal of the 115 percent modified standard in the forebay. As 

with the 2008-2009 request, the Corps asked for a year-round modification and DEQ 

recommended the standard modification apply to seasonal spill from April through August with 

DEQ advanced approval for total dissolved gas modification outside of seasonal spill for 

purposes such as Spring Creek Hatchery release. The current EQC order is attachment D. 
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