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5,000 CUBIC FEET PER SECOND FLOW STUDY

I. INTRODUCTION

Flows of 5,000 cubic feet per second (cfs) (Graph 1) were re-
leased from Glen Canyon Dam (Figures 1 and 2) for 4 consecutive
days from one minute past midnight on the morning of October 6 to
midnight on October 9, 1989, for the Glen Canyon Environmental
Studies (GCES) Phase II program. This report documents the
technical studies which were conducted during this period, prior
to the steady flows, and after resumption of "normal" flows.
Objectives, study sites, parameters evaluated, and methodologies
are given for each study. A discussion on the information
gathered, preliminary results, logistical requirements, an
estimate of the cost for each study, and suggested changes for
future studies are also presented.

A. Objectives.

The objectives of the 5,000 cfs flow test can be classified in
both short- and long-terms. In the short-term, the research
projects, conducted under a constant 5,000 cfs flow, were de-
signed to give information that was unattainable during the
"normal" low and fluctuating flows from Glen Canyon Dam. Long-
term objectives were two-fold: (1) to design the studies as part
of the GCES integrated research plan, and (2) to better under-
stand the dynamics of the Grand Canyon ecosystemn.

The test period of October was chosen in order to replicate the
5,000 cfs flow aerial photography taken during October 21-23,
1984 (Graph 2). An understanding of the necessary pre-planning,
communication, cooperation, research integration, and logistical
requirements exercised during the October 1989 study effort will
aid in the efficient and successful planning of inter- and intra-
agency studies required for future studies and unusual or unex-
pected research contingencies.

Over 35 individuals from several agencies and groups actively
participated in the 5,000 cfs flow study: Bureau of Reclamation
(Reclamation), National Park Service (NPS), U.S. Geological
Survey (USGS), U.S. Fish & Wildlife Service (FWS), Arizona Game
and Fish Department (AGF), Western Area Power Administration
(Western), private consulting firms (HBRS Inc. and G.F. Moody and
Associates, Inc.), and the GCES senior scientist from Arizona
State University.



GLEN CANYON DAM RELEASES

September 30 to October 17, 1989
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Graph 1. Minimum, average, and maximum releases from Glen Canyon
Dam for September 30 to October 17, 1989, (information courtesy
of Glen Canyon Dam Powerplant, Bureau of Reclamation).
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Figure 1. Map of Grand Canyon National Park showing U.S. Geological Survey
gages and National Park Service Beach study sites.
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Glen Canyon Dam Releases
October 1-31, 1984
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Graph 2. A comparison of the minimum, average, and maximum
discharges from Glen Canyon Dam for the months of October 1984
and 1989 (information courtesy of Glen Canyon Dam Powerplant,
Bureau of Reclamation).



ITI. STUDY PLAN DEVELOPMENT

A. Broad Planning. A GCES document (U.S. Department of Interior
1989) titled, "Phase II Technical Study Plan Outline: Fiscal
Year 1989 and Process for Completion of the Technical Studies"
was prepared by members of the Environmental and Economic Teams
(comprised of members from agencies within the U.S. Department of
the Interior [Reclamation, NPS, FWS, and USGS], AGF, Western,
Colorado River Basin States, Colorado River Storage Project Power
Customers, environmental and recreation constituents, and private
consultants. The plan was the first attempt to outline the
specific studies required to address the Phase II objectives of
the GCES.

Part IV of the document outlined critical fiscal year 1989 study
needs. Two primary areas of study need were the acquisition of
river corridor photography and to initiate biological and sedi-
ment studies. 1In order to match the 1984 aerial photography, the
month of October and the flow level of 5,000 cfs were recom-
mended. A time period of 3 to 5 days was requested in order to
allow for equilibration of the river flows through the Grand
Canyon and return of water to the river which had been held in
bank storage.

B. Development of Resources to Study. Following an Integration
River Research Trip (July 7-16, 1989), research proposals pre-
pared by scientists from the agencies involved with the GCES were
submitted to Dr. Duncan Patten, the GCES Senior Scientist. An
outline of the draft research plan (Appendix 1) was developed at
an August 31, 1989, research meeting following review of the
proposals. Several studies were added to the work after the
meeting and were therefore not reviewed. The draft research plan
identified nine topics and the objectives, methodology, and
logistics were outlined.

Three study reaches with specific studies were identified: Glen
Canyon Dam (GCD) to Lake Mead (aerial photography); GCD to
Diamond Creek (stream discharge, beach dynamics, water chemistry,
and water mass movement); and GCD to Lee's Ferry (calibration of
dam discharge, access to the trout fishery at Three Mile Bar,
bathymetric mapping, and trout spawning).

C. Study Plan. A final study plan (Appendix 2) was completed
and distributed to the GCES Technical Study Teams on September
18, 1989. Objectives, justification, methods, and logistical
requirements were identified. A core scientific group meeting
was held on September 28, 1989, to clarify and finalize logisti-
cal and personnel requirements. Personnel involved in the study
effort are listed in Appendix 3.




III. STUDY COORDINATION

A. Project Coordination. The majority of the logistical
details, research and river permit applications, and day-to-day
communication between all entities were accomplished by the GCES
office located in Flagstaff, Arizona.

B. Communication with Private River Runners. A July 27, 1989,
letter (Appendix 4) was distributed by the NPS River Subdistrict
Office to all private river runners with permits to raft the
Colorado River during September/October 1989. The letter noti-
fied the river recreationists of the aerial photography over-
flight and the 5,000 cfs continuous flows during October 6-9,
1989.

In addition, the USGS issued a press release to inform the public
of the study (Appendix 4). The release was distributed to The
Arizona Daily Sun (Flagstaff, AZ); the National Park Service
(Grand Canyon, AZ); The Arizona Republic (Phoenix and Flagstaff
offices, AZ); Lake Powell Chronicle (Page, AZ); and the Mohave
Daily Miner (Kingman, AZ). In addition, the USGS prepared a
handout (distributed at Lee's Ferry) about the Rhodamine dye
study to inform the public, anglers, and river runners.

C. Request for 5,000 cfs Flow. On May 19, 1989, a request was
made to Western for sustained releases of 5,000 cfs for a 4-day
period in October at Glen Canyon Dam. In a June 23, 1989, (Appe-
ndix 4) response, Western's Salt Lake City Area Office estimated
that $92,000 would be the total financial impact for this 4-day
period based upon non-firm purchase rates. Two impact components
were identified: a shift of on-peak hydro-generation to the off-
peak period and additional on-peak thermal purchase requirements
to meet the firm load.

Western was requested by Reclamation (Appendix 4) on July 27,
1989, to provide specific flows during the 4-day period for
Flaming Gorge Dam and Glen Canyon Dam. In order to minimize the
power system impacts, high fluctuating flows at Flaming Gorge
(during July 30 to October 16) were purposely scheduled to
coincide with the limited releases from Glen Canyon Dam during
October 6-9. Additionally, releases from Crystal Dam of up to a
maximum of 1,700 cfs during the same 4-day period were scheduled.

D. USGS Gage Coordination. To provide additional stream dis-
charge, sediment transport, and water quality information, a gage
was reinstalled below Glen Canyon Dam during the week of Septem-
ber 12-15, 1989. The gage was first established October 22,
1964, at a site 4500 feet (1350 meters) downstream from the dam
and was discontinued on September 30, 1972. In the early 1980's,
the instrumentation and cableway were removed by Reclamation when
it became an attractive nuisance for recreationists. The gage
shelter was left intact.




Cable cars and instrumentation were installed from September 15
to October 2 at three gages downstream during a motor river trip
operated through Reclamation's river logistics contract with
0.A.R.S. Inc.: Colorado River above confluence of the Little
Colorado River (09383100), Colorado River above National Canyon
(09404120), and Colorado River above Diamond Creek (09404200).

No installation was required at the gage located at near Grand
Canyon (09402500) as it has been in operation since early 1920's.

E. Photographic Coordination. In order to provide aerial
photographic coverage of the river corridor from Glen Canyon Dam
to Pierce Ferry and for the Little Colorado River and Paria
River, several permit applications were made. Information on
special Federal aviation regulation 50-2 (amended) for special
flight rules in the vicinity of Grand Canyon National Park was
obtained from the Federal Aviation Administration (FAA). Permis-
sion was obtained from the Superintendents of Grand Canyon
National Park and Glen Canyon National Recreation Area for fixed-
wing and helicopter photography. Additional permission to fly
the Little Colorado River was obtained from the Navajo Nation.
The FAA Flight Standards District Office (Las Vegas) also re-
quired triplicate FAA Form 7711-2 for certificate of waiver of
authorization for aerial photography in Grand Canyon National
Park.

A new procedure by the Office of Aircraft Safety (Boise, ID)
entailed a briefing program for the pilots composed of a 15-
minute video tape and background materials. The Department of
the Interior has a blanket authorization to fly in Grand Canyon
National Park. The fixed-wing photography was obtained through a
Reclamation contract with Gene F. Moody & Associates, Inc., of
Tulsa, Oklahoma. The video photography was obtained by the
Reclamation helicopter and pilot based out of Salt Lake City,
Utah.

Arrangements were made with the Reclamation photographer, Michael
Phillips, to provide on-site, 35 millimeter photographic documen-
tation of researchers, spawning bars, anglers, USGS gage workers,
and other items of scientific interest.

F. National Park Service Coordination. NPS helicopter support
requests were made for transport of personnel, equipment, food
and supplies to inner-Grand Canyon study sites. Helicopter
support in Grand Canyon is regulated by the Superintendent of
Grand Canyon National Park through the Internal Aviation Over-
sight Committee, chaired by the Park Management Assistant. Costs
for helicopter transport (1989 dollars) are $418.70 per hour.

The NPS Bell Jet Ranger 206-B3 ship stationed at the South Rim
Helibase was used for all supply flights. A total of 500 to 700
pounds (personnel and equipment combined) can be carried per
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trip. Dates, times, number of flights, trip passenger list
(manifest), weight of each passenger, and estimated weight of
cargo (food, equipment, and supplies) were prepared and submitted
by the GCES office in mid-September to the Division of Resources
Management at Grand Canyon National Park. To provide support
(both to and from the remote study sites), requests were made for
the USGS gage work at near Grand Canyon and National Canyon, and
for the NPS beach surveying work at River Miles (RM) 51, 81, 122,
and 194.

To assist with safety and timely loading of the helicopter,
equipment was weighed prior to the flight and the weight written
on the packages. Food items were double bagged and weights
written on the outside of the packages. White gas could only be
transported in small "Sigg"-style containers. No propane or
pressurized containers can be transported inside the ship. Due
to weather (wind, temperature, and density altitude) and safety
considerations, most flights were scheduled for early morning (7
a.m. to 11 a.m.), with most trips terminated by noon.

A GCES Colorado River research river trip application was ap-
proved by the River Subdistrict Office at Grand Canyon National
Park for an ll-day row trip to deliver equipment, supplies, and
personnel to the four NPS beach study sites below Lee's Ferry.
This trip was operated through Reclamation's river logistics
contract with 0.A.R.S., Inc. In addition, arrangements were made
with the NPS staff at Lee's Ferry for boat transport of NPS and
USGS personnel to and from study sites in the Glen Canyon Dam
tailwater.

Permission was obtained from the Superintendent of Grand Canyon
National Park for the use of the Rhodamine WT (tracer) dye during
the 5,000 cfs flow study (Appendix 4) under the following condi-
tions: that the dye be used according to label restrictions,
concentrations at point of entry will not exceed the LC50 values
for rainbow trout (330 parts/million), and that if there are
observed effects (such as mortality of disablement of fishes)
that the operation be ceased and the NPS notified immediately.
Permission for all agency personnel to camp in "day-use only"
areas in the Glen Canyon tailwater within Glen Canyon National
Recreation Area (GCNRA) was obtained through the Superintendent
of GCNRA. In addition, the private river runner orientation
trailer at Lee's Ferry was made available to all personnel for
use of the phone, equipment storage, and as a central meeting
location.

G. Bureau of Reclamation Coordination. Permission was obtained
from the Chief of Operations and Maintenance Division at Glen
Canyon Dam for USGS personnel to have access to the Glen Canyon
Dam gage (through tunnel adit Number 12), that agency personnel
had access to the transformer deck for the Rhodamine WT dye







