Glen Canyon Dam Adaptive Management Work Group
Agenda Item Information
February 19-20, 2014

Agenda Item
Updates on the 2013 High Flow Experiment

Action Requested

v Information item only.

Presenter

Glen Knowles, Adaptive Management Group Chief, Bureau of Reclamation, Upper Colorado
Region

Jack Schmidt, Chief, U. S. Geological Survey Grand Canyon Monitoring and Research Center

Previous Action Taken

N/A

Relevant Science

The Environmental Assessment and Finding of No Significant Impact for Development and
Implementation of a Protocol for High-Flow Experimental Releases from Glen Canyon Dam,
Arizona, 2011 through 2020 can be found here: http://www.usbt.gov/uc/envdocs/index.html

Repeat digital photography of sandbars following the 2012 and 2013 HFEs can be found here:
2012: http://www.gemre.gov/gis/sandbartour2012/index.html
2013: http://www.gcmre.gov/gis/sandbartour2013/index.html

Sediment mass balance data concerning the HFEs can be found at:
http://www.gcmre.gov/discharge qw sediment/?

Backeround Information

The Finding of No Significant Impact for the Development and Implementation of a Protocol for
High-Flow Experimental Releases from Glen Canyon Dam, Arizona, 2011 through 2020 (HFE
Protocol) was completed in May of 2012 along with a directive from the Secretary of the Interior on
the implementation of the HFE Protocol and Non-native Fish Control in Grand Canyon. The
second HFE conducted under the HFE Protocol was completed in November 2013. The planning
for this event under the Secretarial Directive was comprehensive, and resulted in a thorough review
of all Glen Canyon Dam Adaptive Management Program resources.

Approximately 1.80 x 10° metric tons (mt) entered the Colorado River between July 1 and
November 10, 2013. This was an unusually large amount of sand delivered from the Paria; the last
time such large inputs had occurred was in the late 1990s. Between 1.3 and 2.3 x 10° mt of sand,
including sand from the Paria and from lesser tributaries, accumulated on the channel bed and in
eddies of upper Marble Canyon during that period. The peak flow of 37,000 ft’/s of this HFE lasted
for 3 days. In response, more than half of those eddy sand bars (21 of 40) monitored by time lapse
cameras noticeably increased in area and volume of sand. Approximately 530,000 mt of sand were
transported in suspension out of upper Marble Canyon past the River Mile (RM) 30 gage during the
6 days of this controlled flood; approximately 340,000 mt were transported out of lower Marble
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2013 High Flow Experiment, continued

Canyon past the RM60 gage. Approximately 780,000 mt of sand were transported by the HFE past
the Diamond Creek gage at RM225 into LLake Mead reservoir. Since the beginning of the
implementation period for the HFE Protocol in July 1, 2012, between 0.65 and 2.2 x 10° mt of sand
have accumulated in upper Marble Canyon and between 0.25 and 0.53 x 10° mt have accumulated in
lower Marble Canyon. During the same period, between 2.9 and 3.2 x 10° mt of sand have
accumulated in LLake Mead reservoir. There is no evidence that the 2012 and 2013 HFEs caused the
number of trout in Marble Canyon to increase nor to increase the downstream migration rate from
Glen Canyon to the mouth of the Little Colorado River.

Reclamation will provide a presentation on the HFE planning and implementation process, as well
as lessons learned during the process in 2013. GCMRC will provide a summary of preliminary
findings to date from the 2012 and 2013 HFE:s.
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HFE Protocol Parameters

Possible Timing
— March-April and October-November through 2020

— Spring HFEs will not be considered until 2015
Duration range

— 1 hr—-96 hrs (at full magnitude)

— 1% days —6 % days (including ramping)
Magnitude range

— 31,500 cfs — 45,000 cfs (depends on maintenance)

Ramping rates
— Ramping rates are defined by 1996 ROD and 1997 Glen Canyon Dam
Operating Criteria (62 FR 9447, 4,000 cfs up and 1,500 cfs down)

Model Constraints

— “the Leadership Team's view is that it would be inappropriate to
adjust the model output in a way that would increase the amount of
water to be released or increase power costs associated with an
HFE release.” November 7, 2012 memo from Anne Castle
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HFE Decision Making Process

1. Planning and Budgeting Component
» Annual resource status assessment

» GCDAMP Annual Reporting (Jan 28-29, 2013, Jan 29-
30, 2013)

» GCDAMP Budget and Work Plan Process
2. Modeling Component
3. Decision and Implementation Component
Review Modeling Component
Review Status of Resources

GCDAMP- Consultation with agencies and tribes,
AMWG and TWG presentations

Basin States Consultation

DOI/DOE Technical Team Recommendation/DOI GCD

Leadership Team Decision (Oct 25, 2013)
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HFE Protocol Reporting

. GCDAMP Annual Reporting meeting every
January (Jan 29-30, 2014).

. Updates at TWG/AMWG GCDAMP meetings.

. Meet with the HFE MOA consulting parties and
consult with tribes as needed (Feb. 12, 2014).

. The HFE Technical Team report to the
Secretary’s Glen Canyon Leadership Team for
their consideration in HFE decisions (Oct. 23.
2013), and Leadership Team memos.

. US Fish and Wildlife Service report early each
year on the effects of prior HFEs and
conservation measures of the FWS biological
opinion (first report Feb 2014).
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GCMRC website: real-time discharge, sediment

and water quality monitoring

[ Inbox (2,323) - gknowles€ % ' & DEPARTMENT OF THEIN x ¥ 2 GCMAC
« C M [ wwwgcmrcgov/discharge_gw_sediment/station/GCDAMP/09382000# i m s P g =
I] Suggested Sites || Web Slice Gallery & 7-Day ForecastforL.. # Glen Canyon Dam A... E Google O Qutdoor Water Use % USGS Current Ceondi.. G Utah DEQ DAQ Fore.. [ Imported From IE E how to install screen... [¥] Inbox (1,636) - gkno.. & Google News >
Paria River at Lees Ferry, AZ os:32000
Home > Discharge, Sediment and Water Quality > Grand Canyon Stations > 09352000
Parameter Availability Date Range Location
[[|Gage Height Start m 2013-09-01 j
« fest (ft)
« 1985-10-01 to 2014-02-19 End & 2013-09-30
[Pischarge
) Build Graph Download
« cubic feet per second (cfs)
+ 1980-10-16 to 2014-02-19 =
[Water Temperature Data
+ degrees celsius (°C) 1,600,000
» 1997-02-14 to 2013-08-18
1,400,000
[|Suspended Silt-and-Clay Concentration
w 1,200,000
o g Sample-adjusted Modeled Data and Physical 5
Samples 2 1,000,000
@ @Physical Samples Only E B |
« milligrams per liter (mg/L) b= 800,000 b
[ N Y O
+ 1996-10-01 to 2014-02-19 3 £00.000
[|Suspended 3and Concentration g
v 400,000
@ @ Sample-adjusted Modeled Data and Physical @ T T
Samples 5 200,000
& @Fhysical Samples Only E
=1
+ milligrams per liter (mg/L) @] 201?—09—01 2013-09-08 2013-09-15 2013-08-22 2013-08-29 Additional Information
« 1996-10-01 to 2014-02-19 Data provided by:
[F/Suspended-Sand Median Grain Size _ L + B USGSArzona water science Center
_ — « ZSESsrand canyon monitoring and
SR Bnvsicall=amplesionly Time Research Center
« millimeters (mm) « Find data for this site in NWIS i

.
" iy al s

ECLAMATION




**PROVISIONAL**
Sand Budget Model Results, 2013 Jul - Nov
Paria Sand Input through 9/30/2013
Zero Future Paria Sand Input (10/1 - 11/30)
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Resource Status Assessment

Sediment Resources
In-channel sediment storage
Sandbar campable area
High-elevation sand deposits

Cultural Resources
Archaeological site condition and stability
Access to archaeological sites by tribes

Biological Resources

Aguatic food base

Lees Ferry trout population

Lees Ferry fishery recreation experience quality
Endangered humpback chub and other fish abundance
Riparian vegetation

Hydropower and water delivery

Water quality

Water delivery

Dam maintenance

Hydropower production and marketable capacity




October 23. 2013

Department of the Interior (DOI) Glen Canyon Leadership Team for the High Flow
Experimental Protocol (HFE Protocol) and Non-Native Fish Control (NNFC)

DOI Glen Canyon Technical Team

Recommendation to Implement a Fall 2013 High Flow Experiment at Glen Canyon
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United States Department of the Interior

OFFICE OF THE SECRETARY
Washington, D.C. 20240

0CT 25 2013

MEMORANDUM

Regional Director
Upper Colorado Region, Bureau of Reclamation
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Ann'e J. Castle 4&[‘__‘___-:_ / .(Adf le /
Chair, Glen Canyon LeaderShip Team
Assistant Secretary - Watér and Science

Subject: Approval of Recommendation for High-Flow Experimental Release from Glen
Canyon Dam, November 2013



Possible Glen Canyon Dam HFE Release Pattern

November volume for this operation: ~700 kaf
Volume of bypass for this operation: ~130 kaf

::Luil 1': Volume to be realloacted from later months: ~200kaf

Max release: ~37,200 cfs

{22,200 cfs powerplant + 15,000 cfs bypass)
Assumes 7 units available and 41MW of
reserves moved off GCD

Ramp Up: 4,000 cfs /hr to powerplant
capacity, then 1/2 bypass tube (1,875 cfs) / hr
Ramp down: 1,500 cfs [ hr

Pre/Post-HFE pattern: 5,000 cfs / 8,000 cfs

Complete HFE
Nov 16, 3pm
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11/20 - Wed
11/27 - Wed
11/29 - Fni

11/01 - Fri
11/02 - Sat
11/06 - Wed
11/07 - Thu
11/08 - Fri
11/09 - Sat
11/10 - Sun
11/11 - Mon
1112 - Tue
11/13 - Wed
11/14 - Thu
11/15 - Fri
11/16 - Sat
11/17 - Sun
11/18 - Mon
1119 - Tue
11/23 - Sat
11/24 - Sun |
11/25 - Mon
11/26 - Tue
11/28 - Thu

11/05 - Tue

11/03 - Sun
11/04 - Mon

Date-Hour

= = Powerplant capacity =98 hr

11/30 - Sat




2013 High Flow Experiment

Glen Canyon Dam Hourly Release Pattern NOV 2013

Nov 1-10: 81 MW reg/res
Nov 11-16: 40 MW reg
Nov 17-30: 81 MW reg/res
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1109 - Sat
1115- Fri
11416 - Sat
11721 - Thu
11422 < Fr
11/23 - Sat
11/24 - Sun
11726 - Tue
11427 - Wed
1128 - Thu
1128 - Fri
11430 - Sat -

11/08-Fn

1101 - Fn
11/02 - Sat
1103 - Sun
11404 - Mon
11/05 - Tue
11/06 - Wed
1107 - Thu
14440 - Sun
1112 - Tue
11413 - Wed
11/14 - Thu
1117 - Sun
11418 - Mon
11520 - Wed

Date-Hour

- - - Powerplant capacity scheduled actual release lees ferry
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Sandbar Images now on GCMRC website
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The following images show changes at selected sandbar monitoring sites along the Colorado River in Marble Canyon and Grand Canyon.
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Cultural Resources

>

HFE-caused erosion is a
consideration, most sites
already mitigated.

The HFE MOA requires
reporting and consultation
after HFEs.

Reclamation met with MOA
sighatories Feb. 12-13, 2013,
and on Feb 12, 2014.

No impacts to sites were
identified from the 2012 HFE,
no reports of issues with
access to sites.

The MOA for the HFE Protocol
requires notification to all the
consulting parties at least 30
days in advance of a HFE and
will consult with tribes to
resolve any issues.

A 30-day letter was sent notifying MOA
signhatories of a possible HFE in
November 2013 on September 30, 2013.
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Hydropower/Socioeconomic Impacts

» HFEs effect hydropower
production negatively:

» Water released during
an HFE counts against
the annual release and
IS not available to be
programmed in peaking
releases during high
demand months (HFE
windows of Mar/Apr
and Oct/Nov are low-
demand shoulder
months).

30-40% of HFE releases

bypass the power plant.

Lake Powell is lowered,
reducing hydrologic
head.
» Other impacts — Hualapai
Enterprise, regional.

Western Area Power
Administration estimate
hydropower impact of $1.74M
from Fall 2013 HFE

(2012 HFE was $1.318).
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Lessons Learned, Key Questions, Next Steps

1. The Protocol is working, with some caveats.

2. The Protocol is easier to implement because
stakeholders understand it better.

3. Stakeholders want more reporting.
Key Questions

Will we can continue to see a rebuilding of sand
bars?

Do effects to hydropower get passed on to
ratepayers?

How are HFEs affecting cultural sites?
. Are HFEs creating trout at the LCR?
Next Steps
1. Keep implementing the Protocol.

b | 4B |
REC

Y L W




Modeling Component
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Marble Canyon Sand Mass, ktons

Sand Budget Model Results, 2013 Dec -2014 Jun
Paria Sand Input through 2/12/2014
Zero Future Paria Sand Input (2/13 - 6/30)
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Sand Budget Model Results, 2014 Jul - Nov
Zero Future Paria Sand Input (7/1 - 11/30)
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