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Why?

GCMRC and USBR are tasked with the job of monitoring and quantifying sediment input to the Colorado
River below Glen Canyon Dam, which now only comes from Colorado River tributaries below the dam.

One of these tributaries, the Paria River, drains to the Colorado River downstream of Lee’s Ferry, located
upstream from Marble Canyon. This tributary, along with the Little Colorado River, now provide the majority
of sediment to the Colorado River system in the Grand Canyon.

In an effort to better manage sediment fluxes to the system for the purposes of beach and habitat
enhancement, GCMRC and USBR now have the information, tools, and permission to perhaps alter flows
from Glen Canyon Dam when large amounts of sediment are about to enter the downstream system.

By decreasing flowrates when substantial amounts of sediment are in transport in the Paria River drainage,
sediment inputs from this tributary can be stored in the Colorado River below Lee’s Ferry until sufficient
flows can be produced. Subsequent high flows (January?) will put the stored sediment into suspension in
the river and transport it downstream to locations where it will build beaches and revitalize habitats upon
deposition in eddy areas along the margins of the Colorado River.
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Approach

In cooperation with Grand Canyon Monitoring and Research Center (GCMRC and USGS, Biological Resources
Discipline) and the U.S. Bureau of Reclamation (USBR), the USGS Utah District (Water Resources
Discipline) has installed and is currently operating and maintaining streamflow-gaging stations on the Paria
River near Cannonville and near Kanab. Also, the USGS Arizona District, is operating a streamflow and
sediment monitoring station on Paria River at the confluence with the Colorado River, at Lee’s Ferry.

Accurate and realtime information on river stage and discharge for these stations is critical during times of
high flow, which generally occur during summer and fall, especially now that GCMRC and USBR have
permission to perhaps alter flows from Glen Canyon Dam when large amounts of sediment are about to
enter the downstream system.
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Preparation:

gage installation

Paria River near
Cannonville
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Preparation:

Historical information

Paria River near Cannonville

-Site reactivated Dec 2001 (BLM)
-Previous information:
-1950-55 (continuous)
-1959-74 (annual peaks, CSG)

Paria River near Kanab

-Site activated, July 2002 (GCMRC)
-Previous information:
-1959-74 (annual peaks, CSG)

Paria River at Lees Ferry

-Site activated, 1923 (GCMRC)
-Previous information:
-1923-present (continuous)




Preparation:

Site constraints

Paria River near Cannonville

-Restricted access (Q and sediment)
-Environmentally sensitive

Paria River near Kanab

-Hazardous measurement conditions

-Environmentally sensitive

-Trigger station, but no power, cell, etc
for early warning device

Paria River at Lees Ferry (operated-
maintained by Arizona District/WRD)

-No major constraints



Preparation:

Discharge ratings/calibrations developed

Paria River near Cannonville

Theoretical stage-discharge rating developed

Paria River near Kanab
Low-end of stage-discharge rating developed

need new upper end
Needed for sediment model developed Topping

Paria River at Lees Ferry

Stage-discharge rating developed
Needed for sediment model developed Topping




Preparation:

Paria River at Kanab - new “trigger” site
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Preparation:
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Preparation:
Establishment of modeled/calibrated travel times between gages
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Preparation:
Establishment of modeled/calibrated travel times between gages

8-12 hrs
travel time

4-5 hrs
travel time

“trigger site"
Paria River near Kanab




Travel Times:
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Early Warning:

NWS, satellite imagery, news outlets
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Early Warning:

Pagers engaged when preset thresholds exceeded
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Confirmation:
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Confirmation:
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Confirmation:
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Confirmation:

Broad-band Internet technology/remote river imagery for
Paria River at Kanab

309382000

Because there is little to no room for error, multiple systems
are required to ensure accurate acquisition of realtime
information. However, for this extremely remote site, no
power is available, the site is out of cellular phone coverage,
no phone lines, and, again, the site is in an environmentally
sensitive area. Solution for the required redundancy and
confirmation of flows for this trigger site -- a new fully
enclosed system needed to be designed -- a system never
before used for such a purpose - realtime viewing of
hydrologic conditions at a fully remote site.



The primary components of
the system consist of a full
array of solar panels, large
high-capacity batteries,
battery regulators, a computer
processor, a web camera, and
a broadband satellite dish.

Broadband
Internet




Axis 2420 network camera

6 80-watt solar
panels

Solar Panel st 1 I Solar Panel Set 2 |
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i Inverter: 24 volt, 2400 watt inverter
Controller: 40 amp charge regulator

Batteries: two 256 ah sealed batteries
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Webcam at USGS Streamflow-Gaging Station 09381800 Paria River near Kanab, Utah

Current view of the streamflow-gaging station at Paria River near Kanab, Utah

In cooperation with Grand Canyon Monitoring and Research Center (GCMRC and USGS, Biological Resources Division) and the U.S.
Bureau of Reclamation (USBR), the USGS Utah District (Water Resources Division) has installed and is currently operating and
maintaining a streamflow-gaging station on the Paria River at Highway US89. Highly accurate and realtime information on river stage
and discharge for this station is critical during times of high flow, which generally occur during summer and fal. GCMRC and USBR are
tasked with the job of monitoring and quantifying sediment input to the Colorado River below Glen Canyon Dam, which how only comes
from Colorado River tributaries below the dam. One of these tributaries, the Paria River, drains to the Colorado River downstream of
Lee’'s Ferry, located upstream from Marble Canyon. This tributary, along with the Little Colorado River, now provide the majority of
sediment to the Colorado River system in the Grand Canyon. In an effort to better manage sediment fluxes to the system for the
purposes of beach and habitat enhancement, GCMRC and USBR now have the information, tools, and permission to perhaps alter
flows from Glen Canyon Dam when large amounts of sediment are about to enter the downstream system. By decreasing flowrates
when substantial amounts of sediment are in fransport in the Paria River drainage, sediment inputs from this tributary can be storedin ~ ~|
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Action:

Protocols engaged for contact by USGS/WRD of GCMRC and USBR staff

Initial actions (tentative):

at

- When preliminary thresholds are reached at either the trigger site (Paria River
Kanab) or the upstream station at Cannonville, USGS SLC will contact USGS
Cedar City and USGS Flagstaff to indicate highwater may be on its way
downstream (trial and error — evolving — process in 2003)

- When secondary thresholds are exceeded at Paria River near Kanab, USGS
SLC again will contact USGS Cedar City and USGS Flagstaff to mobilize for
discharge and suspended sediment measurements, and to acquire automatically
collected samples. USGS SLC will contact USBR SLC and GCMRC Flagstaff

- At this point, the trigger at Paria River near Kanab will have been met, so to
speak, and further action will be in the hands of USBR

- USGS SLC will continue to monitor streamflow and sediment loads passing the
stations, and regularly update USBR SLC and GCMRC on status



Needs:

- Refine and finalize protocols

- Better coordination between USGS/WRD Utah, USGS/WRD
Arizona (June/July 2003), and meetings with GCMRC

- Additional sediment and travel time information for refinement of
David Topping’s model

- A stage-discharge rating has been developed for the low-flows
at Paria River near Kanab, but the “upper” end of the rating curve
needs development. This should be completed during summer 2003




