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SUITABILITY ASSESSMENT




R.A. Valdez & Associates

I72 West 1275 South, Logan, Utak 84321
(#35) 752608, (435} 752- 1004 FAX

January 24, 2002

Mr. Kirk Lashmett

Bureau of Reclamation

835 East 2™ Ave., Suite 300
Durango, CO 81301

Dear Kirk:

| have run the program PHABSIM for Windows for the cross sections taken on the San
Juan River in January, 1997, Enclosed are the following results:

Table | provides weighted usable area for all transects for adult rainbow trout by
flow stage in the San Juan River. Note that I am providing three versions of this
table; one for the South Platte adult rainbow trout curve, one for the Gosse/BOR
curve, and one for the Miller results provided in the BOR report. Please note that
the first two data sets are from data generated from runs that [ did with PHABSIM
using the South Platte and Gosse/BOR curves. The table showing the Miller
results is from the BOR report. | added percentage figures to illustrate the
proportion of habitat above and below Texas Hole.

Figures 1-3 are of the weighted usable areas by flow stage for {(a) South Plane
adult rainbow trout curve, and (b) Gosse/BOR adult rainbow trout curve. Please
note the greater amount of habitat reflected with the South Platte curve than in the
Gosse/BOR curve. The reason for this is primarily because the Gosse/BOR curve
drops from suitability of 1.0 before velocities reach 1.0 fps. This explains why
weighted usable area with the Gosse/BOR curve does not increase with
flow-habitat is not suitable at velocities above about | fps. The South Platte curve
is what one would expect with rainbow trout, where velocities are suitable past 2
fps. The Gosse/BOR curve reflects winter data and data collected from fish in
deep, quiet holes.

Table 2 is a summary of habitar suitability criteria (HSC) for the South Plae

rainbow trout data and for the Gosse/BOR data collected from the San Juan River.
[ have provided these data to document the data used in the PHABSIM maodel.



Figures 4-9 show suitability criteria for velocity, depth, and substrate, as plotied
from the data presented in Table 2. Note especially the velocity criteria for the
two data sets. The South Platte HSC show that habitat remains highly suitable
{index of 0.81) to a velocity of 2.45 fps, while the Gosse/BOR curve decreases
dramatically in suitability at velocities above 0.98 fps.

The data in their present form were difficult to run because of the following
characteristics of the datasets:

1.

Transects were not linked, making it impossible to run the more powerful aspects
of the PHBASIM maodel, including MANSQ, WSP, and STDCQ. This also
presents problems on slope determination for the model to derive velocities. Asa
result, some modeled velocities had to be adjusted with Manning's “n" to more
closely approximate measured velocities at a given flow.

The datasets were lacking calibration data on water surface elevations and
velocities. Without calibrations (i.e., measures of water surface elevation and
velocities at flows other than the two measured flows — 250 and 500 cfs), model
precision is weak. Supplemental data are provided in the dataset, but their source
is unknown. Good calibration data would have been collected with programs
such as R2 Cross or WinXS Pro.

The data provided to me contain duplicate data sets for each transect to provide
length dimension to the transect, in lieu of linking transects. This duplicate
transect is treated as a second transect by the PHABSIM models. These duplicate
datasets essentially say that the river for that reach is represented by a single cross
seclion.

Transect measures were taken at only two flows, 250 and 500 cfs. This is in the
lower range of flows for the San Juan River, below channel capacity, and makes
prediction of the full range of fish habital impossible. A better approach would
have been to take at least one additional set of measurements at a flow of about
1,000 to 2,000 cfs. The rule of thumb for good cross sectional data is to apply the
data to 2.5 times the highest Mlow and 0.5 times the lowest. This would put
reliable prediction of WUA for data collected a1 250 and 500 cfs at a range of 125
to 1,250 cfs. However, lack of calibration measurements and failure 1o link the
cross sections makes even this range of habitat predictions imprecise.
MNevertheless, 1 ran the model for a range of 200 1o 4,000 cfs 1o see how the model
would behave, knowing that WUA predictions beyond about 1,000 cfs are

probably unreliable.



5. Failure to measure a broader range of flows also presented problems with the split
channel cross sections. High flows likely topped the intervening bank, linking the
two channels, but there were no data connecting the two channels at higher flows.
I tried 1o adjust for this as best as possible within the constraints of the model.

. I used the mapped lengths for each transect as provided in the BOR repon 1o
delineate the length of the ¢ross section. This is a commeon strategy when single

cross sections are used.

I sincerely hope that the information [ have provided is helpful to Reclamation in
assessment of alternative for the reoperation of Navajo Dam. Please contact me if you need
additional information.

Sincerely,

Richard A. Valdez, Ph.D.

Enclosures: 2 tables, 9 figures

ce: 5. McCall
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HABITAT SUNTABILITY CRITERIA USED FOR SAN JUAN RIVER PHABSIM

SOUTH PLATTE (91 CHEESMAN) RAINBOW - ADULT

Velocity Sl Depth S Substrate Sl
0 0.31 0 0 0 0
0.6 0.55 0.78 0.07 1 1
1.2 0.86 1.29 0.18 2 1
1.4 0.95 1,93 0.44 3 1
1.6 1 2,69 0.81 4 1
1.9 1 3.33 1
215 0.94 3.72 1
2.45 0.81 a1 0.93
a2 0.37 5.1 0.6
3.5 0.22 5.8 0.38
39 0.09 6.4 0.23
43 0.03 7.3 0.11
4.9 0 8.3 0.05
3.3 0.03
10 0
GOSSE/BOR RAINBOW TROUT (1996) - ADULTS
Veloeity S Depth S Substrate S
0 0.1 0 0 0 0
0.2 0.5 0.8 0.1 1 0
0389 1 1.64 0.5 2 a
0.59 1 3.28 1 3 0.1
0.79 1 492 1 4 0.5
0.98 1 6.56 1 5 1
1.18 0.5 8.2 1 & 1
1.38 0.1 9.84 1 7 1
1.57 005  11.48 0.5 8 0.1
1312 0.1 g 0
14.76 0 10 0
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Percent Change From 500 to 250 cfs

CHANGE IN WUA BELOW TEXAS HOLE
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TABLE 1, Weighted Lisabie Arna [AZ) for all Lransacks for adull reinbow trout
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