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LTEMP Experiments 

“The overall approach attempts to strike a balance 
between identifying specific experiments and 
providing flexibility to implement those experiments 
when resource conditions are appropriate.” 

“…rather than proposing a prescriptive approach to 
experimentation, an adaptive management-based 
approach that is responsive and flexible will be used 
to adapt to changing environmental and resource 
conditions...” 

--2016 LTEMP ROD, p. B-9 



 
  

 

 
   

Potential LTEMP Flow Experiments 
• Sediment (High Flow Experiments) 

• Spring HFE 
• Proactive spring HFE 
• Fall HFE 
• Fall HFE extended duration (up to 

250 hr) 

• Aquatic Resource 
• Macroinvertebrate Flow 
• Trout  Management  Flows 
• Low  summer  flows  (2nd  ten  years  of 

LTEMP) 

• LTEMP SEIS 
• Smallmouth  Bass  Flows 
• HFE  protocol revision 
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LTEMP Process for Experiments 
• Annual Reporting and TWG meetings 
• Notification and Consultation to Tribes & PA Parties 
• Implementation / Planning Team Recommendation 
• DOI decision 
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High Flow  Experiment 
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LTEMP SEIS ROD Language 
• “Planning for HFE releases will follow the planning and implementation process 

described in Section 7 of the 2016 LTEMP ROD, including close monitoring of 
all experimental treatments for unacceptable adverse impacts on important 
resources. Sand budget models will be run throughout the fall to determine 
whether sufficient sediment is available to conduct an HFE release. If sufficient 
sediment is available in the fall, the planning and implementation team may 
recommend conducting the fall HFE release or deferring implementation to the 
spring implementation window. Prior to the spring implementation window, the 
planning and implementation process will again be used to provide a 
recommendation on the duration, magnitude, and timing of  the spring HFE 
release. If the HFE release is conducted, sediment accounting will restart on July 
1. If, through the planning and implementation process, the recommendation is 
not to conduct an HFE release despite sufficient sediment, the remaining mass 
balance at the end of June will be carried into the new accounting period.” 



 
   

 

     

   
 

   

      
    

     

P&I Team Timeline 
• August 27 – Reclamation/GCMRC initiated Modeling 

• GCMRC monitored forecasts and sediment inputs 
• Weekly meetings continued thru October 

• September 6 – Initiated conversation with P&I Technical Team on early 
predictions 

• September 24 –  Updated the P&I Technical Team on Modeling.  
• Held  discussion  on a recommendation  and assessment of resources. 

• October 2 - Technical Team votes due 

• October 9 – Tribal notification letters sent out. 

• October 10 – Leadership Team notified of Technical Team recommendation 
and provided a brief Assessment of Resources Memo 

• October 15 – Leadership Team Meeting – Consensus Recommendation 



  
 

 
   
     
    

  
      
     
      
    
      
    
     
     
      

 

 

  

Paria River at Lees Ferry, AZ 
• Date: 7/1 to 10/15 
• Cumulative Sand Load: ~720k metric tons 

Fall Cumulative Sand Loads 

 2024 (720,000 mt):  As of Oct 15 
 2023 (32,000 mt): No (trigger not met) 
 2022 (1,600,000 mt): No (trigger met) 
 2021 (1,492,000 mt):  No (trigger met) 
 2020 (6,385 mt): No (trigger not met) 
 2019 (52, 711 mt):  No (trigger not met) 
 2018 (753,000 mt): Yes – 60 hrs. (Nov 5-8) 
 2017 (274,189 mt):  No (trigger not met) 
 2016 (884,748 mt): Yes – 96 hrs. (Nov 7-12) 
 2015 (1,168,498 mt): No (trigger met) 
 2014 (1,213,000 mt): Yes – 96 hrs. (Nov 10-15) 
 2013 (1,849,192 mt): Yes – 96 hrs. (Nov 11-16) 
 2012 (690,000 mt): Yes – 96 hrs. (Nov 18-23) 

* Credit to USGS for data 
https://www.gcmrc.gov/discharge_qw_sediment/station/GCDAMP/09382000# 

https://www.gcmrc.gov/discharge_qw_sediment/station/GCDAMP/09382000


  
  

   
   

 

Modelling Assumptions 
•HFE Magnitude (40,400 cfs) 

o Powerplant: 26,900 cfs (8 units) 
o Bypass: 13,500 cfs (4 ROW) 

• No additional winter input 
• HFE dates 

• Fall = Nov 5th 
• Spring = May 12th 

    

   Modeling Fall HFE & Spring HFE 

Slides produced by A. Walker  in coordination with USGS and are not to be cited. 



    

 
  

 

    

Start Date Max Penstock 
Release (cfs) 

Max ROW 
Release (cfs) 

HFE Magnitude 
(cfs) 

Duration 
(hrs) 

11/4/2024 26,900 13,500 40,400 72 
5/12/2025 26,900 13,500 40,400 60 

~27% more sandbar 
building modeled in 
fall relative to spring 

Slides produced by A. Walker  in coordination with USGS and are not to be cited. 



  Glen Canyon Dam Power Plant Unit Outage Schedule for 2025 
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Archaeological and 
Cultural Resources 

Natural Processes 
(Flow Regime) 

Natural Processes 
(Aquatic Food Base) 

Humpback chub (Gila 
cypha) and Native 

Fish 

Hydropower and 
Energy 

Recreational 
Experience 

Assessment of Resources Fall 
vs. Spring 

Sediment 
Rainbow Trout 
(Oncorhynchus 
mykiss) Fishery 

Nonnative Invasive 
Species Green 

Sunfish (Lepomis 
cyanellus) 

Nonnative Invasive 
Species Brown Trout 

(Salmo trutta) 

Nonnative Invasive 
Species Smallmouth 

Bass (Micropterus 
dolomieu) 

Nonnative Invasive 
Species Other Fishes Riparian Vegetation 

Water Delivery 
Monthly, Daily, and 

Hourly Releases 
Water Quality 

Slough 
Safety Dam Maintenance Considerations: and Operations Recreational Safety 

Safety 
Considerations: 
Research and 
Monitoring 



  

    

  
      

      

 
    

  

    

       
  

   
   

      

       

 

  

 
 

 

   
 

 PI Tech Team Considerations 
• Reasons for Fall HFE: 

• Greater potential for sandbar 
building 

• Potential for greater 
protection to Archaeological
and Cultural Resources 

• Loss of fine sediment over the 
winter may have negative 
impacts on marsh/obligate 
wetland species 

• Reasons for Spring HFE: 

• Spring HFE may mimic a more historically-timed 
peak flow 

• Interaction with Smallmouth Bass flows 
• Fall off-ramps have not yet been established and could overlap with a 

Fall HFE 

• It may make it harder to determine the effects of the Smallmouth Bass 
Flows 

• Dam Maintenance and Operations 
• Allows Reclamation to assess the river outlet works after running a 

summer of Smallmouth Bass flows 

• Allow more time to prepare for an HFE 

• Hydropower 
• Potential to reduce costs by “borrowing” water from earlier months 

(Ex. March and April) 

• Currently only one Spring HFE (2023) has been 
conducted since the 2016 LTEMP was 
implemented 

• Modeling predicted that a Spring HFE would be conducted 26% of the 
time 

• Increase our understanding of the effects of a Spring HFE on the River 
Resources 



 

   
  

  
   

      
  

     
    
   

  

PI Leadership Team Consensus Recommendation 
(Oct 15, 2024) 

“The Leadership Team recommends to not conduct a Fall HFE and that the Planning 
& Implementation Team reconvene in Spring 2025 to review and provide a 
recommendation for a Spring High-Flow Experiment using the sediment accounting 
window from July 1, 2024- June 30, 2025. 

Because the trigger for an HFE was met in the Fall of 2024, and the Technical Team’s 
preference is to defer a recommendation to the Spring, the Glen Canyon Dam Adaptive 
Management Program will plan as if a Spring HFE will occur to allow for any 
preparations to be made. This includes consideration of adjustments to monthly release 
volumes prior to the Spring HFE, allocation of monitoring resources, adjustments to 
maintenance schedules, and other resource considerations.” 
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 Spring P&I Tentative Timeline 2025 



 

  
  

  

 Smallmouth 
Bass Flows 

Record of Decision 

• Operational Flows (2024-2027) 
• Cool mix is the preferred alternative for 2024 
• Cool Mix Alternative and the other alternatives 

possible in 2025-2027 (if needed). 



 Smallmouth Bass Flows 



 Smallmouth Bass Flows 



RM61 Observations - Temperature 
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July 9th 

15.79 °C 

Date 
RM61 Daily 
Avg. Temp 

1-Oct-24 15.63 
2-Oct-24 15.24 
3-Oct-24 15.36 
4-Oct-24 15.22 

-Oct-24 15.15 
6-Oct-24 15.23 
7-Oct-24 15.47 
8-Oct-24 15.32 
9-Oct-24 15.16 

-Oct-24 15.19 
11-Oct-24 15.23 
12-Oct-24 15.21 
13-Oct-24 15.23 
14-Oct-24 15.20 

-Oct-24 15.50 
16-Oct-24 15.24 
17-Oct-24 15.30 
18-Oct-24 14.91 
19-Oct-24 14.44 

-Oct-24 13.98 
21-Oct-24 14.82 
22-Oct-24 15.85 
23-Oct-24 15.75 
24-Oct-24 15.64 

-Oct-24 15.90 
26-Oct-24 15.89 
27-Oct-24 15.79 

* Credit to USGS for data 



 

 

 

 
 

 
 

  

 

   

Penstock & Bypass 
Release Temperatures 

Monthly Release Volume 

14-day weather forecast 

River Warming Lookup Table 

Hydropower 
Optimization 
Model (WAPA) 

Release Restrictions 
(must follow operating rules) 

Logistical Considerations 
(adjust flows up to 4 times per day) 

Biological Considerations 
(less than 4-degree swing in a day) 

Temperature Targets 

Proposed Weekly 
Hydrograph(s) 

Process Based 
River Temperature 
Model (USBR) 

Forecasted River 
Temperatures 

Operational 
Decision 



Implementation Results 





 
  

  

Lees Ferry Temperature 
Mihalevich et al (Ran Oct 28) 1D Model 

* Credit to USGS for data 

* 



  
  

  

River Mile 61 Temperature 
Mihalevich et al (Ran Oct 28) 1D Model 

* Credit to USGS for data 

* 



Tentative Timeline 
• This week:   a  group  of experts from GCMRC, FWS, NPS, WAPA,  AZGFD and  

Reclamation  have been  asked  to assess biological  risk of off ramping  given  
current conditions. 

• End of this week:   a  summary of the assessment compiled  for the PI teams 
consideration 

• Early  next week:   PI  team  will  review assessment  and be prepared to discuss and  
make  a  recommendation during  PI  call  (Nov 5th). 

• Nov 6th:   Reclamation  will decide how  to proceed  based on  PI  recommendation  
and expert panel  feedback  and will  coordinate  with WAPA 
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   Long Term Forecasting/Planning For Next Year 

CE-QUAL-W2 Modeled Temperature (October 24MS) 



Questions? 
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