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STREAMFLOW TIME SERIES
SUSITNA RIVER AT WATANA AND DEVIL CANYON

1.0 SUMMARY

This report presents the results of a study made to update the monthly and
7-day streamflow sequences at the Watana and Devil Canyon dam sites. The

updated streamflow series are given in Tables 1 through 4.
2,0 BACKGROUND

Acres American Incorporated (ACRES) generated 32 years (1950-1981) of month-
ly and 7-day streamflow series at the Watana and Devil Canyon sites (1Y,
The monthly streamflow series were derived using the streamflow data of the
Susitna River at Gold Creek and at Cantwell. The resulting series averages
7955 and 9056 cubic feet per second (cfs) respectively at Watana and Devil
Canyon. The 7-day series were based on data at Gold Creek Station. The
resulting series averages 8201 and 9198 cfs respectively at Watana and Devil

Canyon.

R&M Counsultants, Incorporated (R&M) and Dr. W.D. Harrison of the University
of Alaska, have investigated probable monthly contribution of glaciers to
the recorded streamflow at Gold Creek for the months of June through Septem-
ber. Based on results of the investigation, five scenarlos of monthly
streamflows were constructed for Watana based on different assumptions of

glacler contributions.

i/ References listed at the end of text,









ACRES computed the 7-day streamflow series at each site by adjusting the 7~
day flows at Gold Creek with the ratio between the drainage areas upstream

of the site and that upstream of Gold Creek. The flows at Cantwell were not
used because the 7-day flows were not generated at Cantwell for the missing

period of record at the station.

Since ACRES used different methods to generate the monthly and 7-day stream
flow series, a check was made to evaluate the differences in the streamflow
data if the monthly flows also were generated by using the method adopted
for the 7-day flows.

For a few selected years, the flows transposed by this method are about 3 to
10 percent higher than those generated by using equations I and II. It
would be better if the 7-day streamflow series is also generated by the same
method used to generate the monthly streamflow series. However, that will
require the estimation of missing 7~day flows at Cantwell which will involve
considerable effort without assurance of significantly reducing the differ-

ences between the two series.

The accuracy of streamflow records at the two gaging stations is fair to
good with a probable error of +53 to +10 percent (3). Since the difference
in the monthly and 7-day flow series are within this accuracy, both series

are considered acceptable for reservoir operation studies.

Transposition of flows by drainage area ratios 1is acceptable if there 1is no
significant variation in seasonal or annual precipitation amounts over the
two areas. This was examined by using mean annual precipitation map
(Exhibit 2) developed by the Soils Conservation Service (4). The mean—annu-
al precipitation (MAP) upstream of Watana and Devil are about 37.4 and 36.8
inches, respectively. The MAP upstream of Gold Creek is about 36.6 inches.
The differences 1in the MAP upstream of the three locations are iasigni-
ficant. Therefore, no adjustments to the estimated streamflows for dif-

ference in precipitation are required.















Table 14 1indicates sub-freezing temperatures of Watana for the months of
Octocber through April. Because of ice cover over the reservoir, evapora—
tion during these months would be negligible. The mean annual pan evapora-
tion {s, therefore, about 14.7 inches (Table 13).

Lake evaporation for the months of May through September was computed using
a pan coefficient of 0.7 (see Table 13)., This gives May through September
lake evaporation of about 10.4 inches. This value 1is close to the R&M's

estimate of 10 inches of reservolr evaporation at Watana (1).

Precipitation data at Watana are available since May 1980 (Table 14). These
data are too short to compute long-term mean precipitation and mean net
reservoir evaporation. The mean annual precipitation at Watana was esti-

mated to be about 30 inches from Exhibit 2,

Monthly distribution of precipitation at Matanuska and McKinley Park are
given in Table 15. The May through September precipitation is 63 and 67
percent of the annual precipitation. Other precipitation stations near the
Susitna basin, also show percentages close to these values.

Using McKinley percentages and 30 inches of annual precipitation at Watana,
the monthly precipitation at Watana were estimated as given in Table 13,
Except for the month of May, the monthly precipitation amounts are signif-
icantly higher than the estimated lake evaporation.

Net evaporation from a reservoir can be estimated by the difference between
evaporation from the reservoir surface and evapotranspiration from the same
area prior to construction of the dam. A comparison of the estimated annual
regervoir evaporation with annual evapotranspiration as represented by the
difference between orecipitation and runoff (in depth of water) indicated
that net reservolr evaporation loss for Watama would be in the order of one

to two inches which represent a reduction of 4 to 8 cfs from the mean annual



















































































