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Glen  Canyon Dam 
Long-Term Experimental 
and Management Plan (LTEMP) 

• LTEMP is a framework  for 
adaptively managing Glen Canyon 
Dam  (20 years) 

• Sub annual operations 
• Monthly patterns 
• Minimum flows 
• Max (non-experimental) flows 
• Daily range 
• Ramp rates 

• Experimental Flows 

• Planning  and Implementation Process 

• Continuation of GCDAMP 

• Protection,  Mitigation,  and  
Monitoring of cultural  resources 

• Endangered Species  Act  Compliance  
(LTEMP BO) 
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Potential LTEMP Flow  Experiments
 

• Sediment (High  Flow  Experiments) 
• Spring HFE  
• Fall  HFE 

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

LTEMP) 

• LTEMP SEIS 
• Smallmouth  Bass  Flows 
• HFE  protocol revision 
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s part of the adaptive management pr cess, D I will c nduct a compr hensive revie after 
October 1 2027 to evalu t hat has b n learned from the oerimental tudies and an • 
evaluation of r our c ndi · ons 10 s of E p rati nal xp ri nee. If aft r this 
revi it i d tennined that the~ is si ific nt ne ci ntifi in£ nnation and a mp Bing ne d 
to onduc n w e p riment or modify e i tin xperiments for the impro m nt f r urces, 
th nne ex rim nts outsid of what wa analyz d and l cted in thi P pro ess could b 

P proce r lated t the e e riment m y n to c mpl ted 

 LTEMP ROD
 
(Page 20-21) 
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Grand Canyon Protection Act (1992) 


Reference: Public Law 102-575 

https://www.congress.gov/102/statute/STATUTE-106/STATUTE-106-Pg4600.pdf


   

 
 

 

Attachment 6.pdf 
• 1996 - Transition Work Group develops management objectives 

• Water 
• Sediment 
• Fish and Aquatic 
• Vegetation and Terrestrial Wildlife 
• Threatened and Endangered Species 
• Cultural Resources 
• Recreation 
• Hydropower 
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https://www.usbr.gov/uc/progact/amp/twg/1996-05-21-twg-meeting/Attachment%206.pdf


  
  

 
  
   

   

    

    

    

    

   

AMWG/TWG Operating Procedures
 

•	 1996 – First TWG Meeting 
•	 1997 – Initial AMWG Charter 

(renewed every 2 years) 
•	 1997 – First AMWG Meeting 
•	 1997 – First TWG Operating 

Procedures 
•	 1998 – First AMWG Operating 

Procedures 
•	 1999 – TWG Operating Procedures 

updated 
•	 2001 – TWG Operating Procedures 

updated 
•	 2002 – Updated AMWG Operating 

Procedures 
•	 2011 – Updated AMWG Operating 

Procedures 
•	 2013 – Updated TWG Operating 

Procedures 
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Budget and Work Plan Procedures 

•	 1999 - Initial GCMRC annual work plan 
•	 1999 – BAHG formed 
•	 2010 – Transitioned from annual to 

biennial workplan 
•	 2015 – Transition to triennial workplan 
•	 2016 – Triennial budget and work plan 

process developed 

Anne Castle Memo 8 

https://www.usbr.gov/uc/progact/amp/amwg/2014-05-27-amwg-meeting/Attach_02b.pdf


 

 

GOALS 

The 12 goals of the Adaptive Management Program are: 

I. Protect or improve the aquatic foodba e o that it will upport iable population of desired pecie at 
higher trophic level . 

2. Maintain or attain viable population of exi ting native fi h, remo e jeopardy from humpback chub 
and razorback ucker, and prevent ad erse modification to their critical habitat. 

3. Restore population of extirpated pecie a fea ible and ad i able. 

4. Maintain a naturally r producing population of rainbow trout above the Paria Ri er to the ext nt 
practicable and con is tent with the maintenance of viable population of nati e fi h. 

5. Maintain or attain viable populations of Kanab ambersnail. 

6. Protect or impro e the biotic riparian and pring communitie including thr atened and endangered 
p ci and their critical habitat. 

7. E tabli h water temperature, quality and flow dynamic to achie e the Adapti e Management 
Program eco y tern goal . 

Maintain or attain le el of ediment torage within the main channel and along horelines to achieve 
the Adaptive Management Program eco y tern goal . 

9. Maintain or impro e the quality of recreational experience for u ers of the Colorado Ri er 
eco y tern, within the framework of the Adaptive Management Program eco y tern goal . 

10. Maintain power production capacity and energy generation, and increa e where fea ible and 
ad vi able within the framework of the Adapti e Management eco y tern goal . 

II. Preserve protect, manage and treat cultural r ource for the in piration and benefit of pa t, present, 
and future generation . 

12. Maintain a high quality monitoring r earch, and adaptive managem nt program. 

Program Guidance
 
2002 – GCDAMP Strategic Plan
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GCDAMP Strategic Plan 

https://www.usbr.gov/uc/progact/amp/amwg/2006-12-05-amwg-meeting/Attach_02.pdf


 

 

2.1 

Goal 2. Maintain or attain viable populations of existing native fish, 
remove ·eo from hum back chub and razorback sucker, and revent adverse modification to their critical habitat. 

Perform 
some action 

Maintain or 
attain 

Humpback chub Abundance 
(150 mm and 
larger) 
(Length is based 
on the size at 
which a HBC is 
able to be pit-
tagged.) 

At some place 

LCR aggregation 
(The definition of 
the LCR 
aggregation will 
be resolved 
fo llowing 
completion of the 
stock assessment 
workshop and the 
PEP review.) 
Eight mainstem 
aggregations 

From the current level To the target level Comments 

4330-481 1 individualsPJ with a Information Need The target is viable 
mean of 4508 individuals populations and removal of 

jeopardy. 

Target to be based on 91 -
96 population estimate, 
PVA, & c• 

Information Need lnformation Need 

Confidence interval with a 
mean of 225 individuals? 

Program Guidance
 
2002 – GCDAMP Strategic Plan
 

GCDAMP Strategic Plan 10 

https://www.usbr.gov/uc/progact/amp/amwg/2006-12-05-amwg-meeting/Attach_02.pdf


  

    

EUSGS 
~ '"'. chang/1lg world 

Developed in cooperation with the Glen Canyon Dam Adaptive Management 
Program 

Strategic Science Plan to Support the Glen Canyon 
Dam Adaptive Management Program, Fiscal Years 
2007-2011 

Prepared by the USGS Grand Canyon Monitoring and Research Center 

Final 
March 22, 2007 
Amended and approved 
April29, 2009 

U.S. Depenment of the Interior 
U.S. Geological Survey 

5-year Analysis 
COR Rcpon 

KA Repon 

Activities 

Annual 
Analysrs& 

Repon 

Other Plans: 
• HBC Comp Plan 
• P CRMP 
• Colorado Rrver AOP 
• EPA documents and 

Biological Opinions. 

=igure 2.. Collaborative science planning and implementation process. The Glen Canyon Dam 
O.daptivc anagcmcnt Program and the .. Depanmcnt of the Interior have lead responsibility 
:Or the shaded boxes. The Grand Canyon Monitoring and Research Center has lead responsibility 
:Or the boxes that arc not haded. 

Program Guidance 
2007 to 2011 – Strategic Science Plan 

Strategic Science Plan - Glen Canyon Dam AMP 
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https://gcdamp.com/index.php/Strategic_Science_Plan


 

2005 Knowledge Assessment or the Effects or G len Canyon 
Dam on the Colorado Rh•er Ecosystem: An Experim ental 

Planning Support Document 

By Tbcodotc' S. !\kllf. Scoa A. Wriaflt. Batban E. Rlli>~ ~ka C. Fa.rky. TheocJon:' 
A. KmiiC'dy, ~~E. Andcnen. and l.C"'\ D G. Co!'&lni. J1. 

In c:oopentioOII. ... n .k>!ih Konnu. Ecotntt~ R~b. Int. 

Program Guidance
 
2005 – SCORE REPORT Knowledge Assessment
 

SCORE Report 2005 KA 2017 KA 12 

https://gcdamp.com/images_gcdamp_com/8/8e/Melis-Knowledge_Assessment_2005.pdf
https://gcdamp.com/images_gcdamp_com/2/26/GCDAMP_FY_2017_Knowledge_Assessment-Science_Advisor_Program_Final_Report_2017-04-30.pdf
https://pubs.usgs.gov/circ/1282/c1282.pdf


 

science for • changing world 

General Core Monitoring Plan for the Glen Canyon 

Dam Adaptive Management program 

Prepared by 

U.S. Geological Survey 
Southwest Biological Science Center 
Grand Canyon Monitoring and Research Center 
Flagstaff, Arizona 

Final Draft prepared for Technical Work Group Review 
February 18, 2011 

U.S. Department of the Interior 
U.S. Geological Survey 

Program Guidance
 
2011 – Core Monitoring Plan
 

Core Monitoring Plan 
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https://gcdamp.com/images_gcdamp_com/6/61/CoreMonitoringPlan_02-18-11.pdf


 

From: 

Subject: 

United States Department of the Interior 

OFfiCE OF Til E SU:Kli"ARY 
Wtitungton. DC. 202.40 

MEMORANDUM 

Members and Alternates 
Glen Canyon Dam Adaptive Management Work Group (AMWG) 

Anne J. Castle, Assistant Secretary for Water and Science ~\ "'--~ AUG 
Secretary's Designee. Glen Canyon Dam Adaptive Management Work Group 

Desired Future Conditions 

The fonnulation of Desired Future Conditions (DFC) is possibly the most imponant task the 
AMWG has undertaken in the last ten years. Inherent in the concept of adaptive management is 
having goals against which management actions arc formulated and measured. 1be disparate 
nature of stakeholder missions and interest necessarily means that bui lding a shared set of goals 
and objecti\'es is an arduous task. I want to cong,ratulate and thank the AMWG for slogging 
through this process, with dedication and good humor. and reaching the final steps. 

inc< February 20 I 0. "hen George Caan and Larry Stevens agreed to serve as eo-< hairs for the 
DFC Ad l loc Group, many people have put significant elTon into the final DFC product. Both 
the federal agencies and the DFC Ad Hoc Group did excellent work on this very difficult set of 
issues. As you know, the regional directors of the Interior agencies prepared the original draft of 
the DFCs, based on the slnltegie goals developed by the AMWG several years ago, and n:ncwed 
theireiTons in 2009. The AMWG then constituted the DFC Ad lloc Group to take this drnfi and 
provide revisions based on AMWG members' input and perspectives. The DFC Ad lloc group 
spent several months developing its recommendations, which were then circulated to the full 
AMWG. which provided further guidance at the August 2010 meeting and sent the document 
back to the DFC group for revision. ln No, ember of20IO.lhe Ad Hoc Group transmitted its 
final draft 10 the Department of the Interior for its consideration, revision. and approval. The 
AMWG also recommended that the Secretary consider directing the AMWG to use the DFCs as 
a basis to define quantitative DFCs for the program. 

The Department of the Interior agencies and Western Area Power Administration conducted a 
final review to ensure that the mission responsibilities of those agencies y,ere properly addressed. 
Interior believes that these DF'Cs accumtely reflect the desired improvement and protection of 
the resources of Grand Canyon National Pari:. and Glen Canyon ational Recreation Area, as 
required by the Grand Canyon Protcclion Act and in concen with other appropriate authorities. 
We also mnde a number of revisions for consistency and clarity. For example, two of the DFCs 
included overall policy goals (the Colorado River Ecosystem (CRE) and Power DFCs). and the 
other two did not. Similarly, the CRE and PoY>er DF'Cs included a section on relationship to 
dam opemtions while the cultura1 resources and recreation DFCs did noL 

1 9 201 

CRE DFCs 

•:• OF I - An aquatic food base capable of supporting viable populations of desired 
species at higher trophic levels; 

•:• OFC 2 - Viable populations of existing native fishes, and the prevention of adver e 
modification to their habitat (including critical habitat)· 

•:• OFC 3 - Re toration of viable populations of extirpated species; 
•:• OFC 4 - A sustainable recreational trout fishery in the Lees Ferry reach; 
•:• OF 5 - Viable populations of the Kanab ambersnail· 
•:• OFC 6 - Healthy biotic riparian, wetland spring and old high water zone plant 

communities and healthy associated biological processes within the CRE (including 
threatened and endangered species and their habitat)· 

•:• OFC 7 - A level of water quality that supports ecosystem functions (dissolved oxygen, 
nutrient contributions and cycling, and temperature to the extent feasible consistent with 
the life history requirements of focal aquatic species; 

•:• OFC 8 - Levels of sediment storage within the main channel and along shorelines that 
achieve ecosystem goals. 

Program Guidance
 

2012 – Desired Future Conditions
 

Attach_04a.pdf
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https://www.usbr.gov/uc/progact/amp/amwg/2011-08-24-amwg-meeting/Attach_04a.pdf


 

Glen Canyon Dam Adaptive fanagement 
Program 

Assessment Report 

prepared under contract to the Bureau of Reclamation for the 
benefit of the GCDAMP and stakeholders 

by 
Mary Orton, The Mary Orton Company, LLC 

I'J5it2llull)]i;t2ptStl'\'d, lknd,OR r-u2 
mll)@nur)urton..or.m t-. ~tl2.210.9r{,.ot2 

Febnury 9, 2016 

Program Guidance
 

2016 – GCDAMP Program Assessment
 

Program Assessment 
15 

https://d1rbsgppyrdqq4.cloudfront.net/s3fs-public/c342/220079/2016-Orton-AMWG-Assessment-final.pdf?versionId=PdWDvQjt8Yhob8o.4wcM3WsOy0rZd6sW&X-Amz-Content-Sha256=UNSIGNED-PAYLOAD&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIASBVQ3ZQ4YNQVYJLW/20241029/us-west-2/s3/aws4_request&X-Amz-Date=20241029T131224Z&X-Amz-SignedHeaders=host&X-Amz-Expires=120&X-Amz-Signature=b9686396443a4255b613a0b795d3775979998959236b3223648d58d240debd6f


 

U.S. Department of the Interior 

Record of Decision 
for the 

Glen Canyon Dam Long-Term 
Experimental and Management Plan 

Final Environmental Impact 
Statement 

t: . Departmrnt or tb Interior 

Bureau or Reebmation 
pp<r olorado Region 
all Lake ity, tab 

atjoul Park rvlce 
Jnt<rmountain ReeJon 
Lakewood, olorado 

December 2016 

EUSGS 
sciuce fore chenging world 

Scientific Monitoring Plan in Support of the Selected 
Alternative of the Glen Canyon Dam Long-Term 
Experimental and Management Plan 

By Scott P. VanderKooi, Theodore A. Kennedy, David J. Topping. Paul E. Grams, David L Watd, Helen C. Fai1ey. 
Lucas S. Bair, Joel B. Sankey. Charles B. Yackulic, and Jolvl C. &:lurid! 

Open-File Report 2017- 1006 

U.S. Department of the Interior 
U.S. Geological Survey 

Program Guidance 2016 – LTEMP
 

LTEMP ROD LTEMP Scientific Monitoring Plan 16 

https://ltempeis.anl.gov/documents/docs/LTEMP_ROD.pdf
https://pubs.usgs.gov/of/2017/1006/ofr20171006.pdf


Glen  Canyon Dam 
Long-Term Experimental 
and Management Plan (LTEMP) 

• LTEMP is a framework  for 
adaptively managing Glen Canyon 
Dam  (20 years) 

• Sub annual operations 
• Monthly patterns 
• Minimum flows 
• Max (non-experimental) flows 
• Daily range 
• Ramp rates 

• Experimental Flows 

• Planning  and Implementation Process 

• Continuation of GCDAMP 

• Protection,  Mitigation,  and  
Monitoring of cultural  resources 

• Endangered Species  Act  Compliance  
(LTEMP BO) 
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1. Archeological and cultural 
2. Natural processes 
3. Humpback Chub 
4. Hydropower and energy 
5. Other native fish 
6. Recreational Experience 
7. Sediment 
8. Tribal Resources 
9. Rainbow trout fishery 
10. Nonnative invasive species 
11. Riparian vegetation 

Program Guidance 2019 – Tim Petty Memo
 

Update of Guidance Documents (LTEMP ROD section 6.1) 

2019 Petty Memo 18 

https://www.usbr.gov/uc/progact/amp/amwg/2019-08-21-amwg-meeting/20190821-GlenCanyonDamAdaptiveManagementProgramGuidance-508-UCRO.pdf


3.0. Program Evaluation 

As part of the adaptive management process, the LTEMP ROD states that "DOl will conduct 
a comprehensive review after October 1, 2027 to evaluate what has been learned from the 
experimental studies and an evaluation of resource conditions after 10 years of LTEMP 
operation experience". Part of this process could include an independent review of past 
management actions and suggestions of potential actions for the future. It is anticipating that this 
process will take considerable organization and participation from independent reviewers DOl 
agencies and stakeholders. In order to provide a thorough review of the progratn, time and effort 
will be needed prior to the October 1 2027 deadline. 

Additionally, significant NEPA process and Management Actions will have taken place 
during the FY2025-2027 Triennial Work Plans. Results from these Processes and actions will 
need evaluated for future planning efforts. Therefore, it is anticipated that resources will need to 
be dedicated towards determining how to address these potentially significant changes. 

Budget: FY25 = $65 000 FY26 = $65,000 FY27 = $ 65 000 

What is next?
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Questions/Discussion 
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