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FOREWORD

The Department of Water Resocurces' efforts to enhance recreation and fish and
wildlife values at State Water Project facilities take many forms. At the
Department's Upper Feather River Reservoirs in Plumas County, operations and
resources are regularly monitored and evaluated to improve recreation and
environmental resources at these reservoirs and in the Feather River
watershed.

Fisheries and environmental science professionals in both the publiec and
private sectors have expressed interest in our work at Antelope Lake in 1995,
documenting the phenomenon of sport fish and nongame fish leaving a reservoir
via spillway releases. Department personnel have also observed such fish
movement into Little Last Chance Creek below Frenchman Lake, noting that
recent successive years of spill coincided with restoration of an exceptional
stream fishery after a poisoning of this stream several years before. To
give fishery and reservoir managers an additional tool for optimizing
benefits and minimizing impacts of reservoir operations, we sought a better
understanding of the causes and influences of spillway fish migration. We
also sought to document the scope and effectiveness of factors contributing
to the ongoing process of restoring the Little Last Chance Creek fishery to
its pre-poisoning quality.

Northern District personnel studied Frenchman Lake spillway fish emigration
during 1997, This report summarizes that investigation and presents the
results in the context of other local fishery and recreation information the
Department has collected. It also provides information on the status of
Frenchman Lake and Little Last Chance Creek fisheries, especially noteworthy
following the 1991 chemical treatment of these waters to eradicate northern
pike. The findings are especially timely given the State's interest in
restoring Lake Davis and Big Grizzly Creek following chemical treatment there
in 1997.

This work was performed under the Department's Recreation Planning and .
Implementation Program (Upper Feather River Monitoring) and included services
provided under a contract with the Department of Fish and Game's Bay-Delta
and Special Water Projects Division. The results of this work will
subsequently be made available to the fisheries science community through
submission for publication to the North American Journal of Fisheries

Management.
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EXECUTIVE SUMMARY

In April 1997, Department of Water Resources personnel counted the
fish emigrating from Frenchman Lake through the spillway and evaluated
the effect of this phenomenon. This study was undertaken to
corroborate findings of a similar investigation conducted at Antelope
Lake for seven weeks in 1995, and to refine the collection method
pioneered there. The findings of the Antelope Lake study were
noteworthy, reporting fish behavior that had not been adequately
documented in fisheries science literature: that the rate of sport
fish emigration over the reservoir spillway was usually directly
related to the stage of the spill, was predominantly a nocturnal
event, and that relatively few fish passed over the spillway when
reservoir surface elevation was less than 0.8 feet above the spillway
crest. The findings also suggested that the emigration of large
rainbow trout from the lake into the stream made them especially
susceptible to capture (though they do contribute to an exceptional
tailwater fishery that attracts many anglers early in the season),
that they did not persist in the stream fishery very long, and that
rainbow trout (Oncorhynchus mykiss) in such situations generally might
reproduce more successfully if they had migrated into reservoir
tributaries instead.

The 1997 study was divided into several phases because the year's
first spill event occurred unexpectedly early and it was not feasible
to begin sampling at the commencement of spill.' The four main phases
of this study were: 1) collect, identify, mark, and release fish from
Little Last Chance Creek (below Frenchman Lake) in March 1997, after
the year's first significant spill event had subsided, as the basis
for a subseguent mark-recapture study to estimate the total number of
fished passed from the reservoir prior to that time; 2) collect,
identify, mark, and release fish passing over the Frenchman Lake
spillway during the year's second significant episode of seasonal
spill, until the beginning of the downstream fishing season, to
directly measure the rate of spillway emigration; 3) conduct a creel
census along Little Last Chance Creek to evaluate the contribution of
spilled fish to the downstream fishery; and 4) conduct fish

ix




population sampling along Little Last Chance Creek near the end of the
fishing season to investigate the persistence of reservoir fish in the
stream fishery. Phases 3 and 4 would provide the "recapture” data
necessary to complete analyses of phases 1 and 2.

A net was used to confine emigrating fish in the spillway until they
were collected (twice daily). Hydrolegic conditions during the 1997
study period did not permit sampling of spillway emigration over as
wide a range of flows as in 1995. Reservoir stage ranged only between
0.39 and 0.62 feet over spillway level during the 22 days spillway
collections were made, and only 29 rainbow trout were collected from
the spillway during that peried. This relatively small number of fish
is consistent with what would be predicted at these spill stages,
although an undetermined number of fingerling rainbow trout (too small
to be captured by the net or contribute to the sport fishery} also
passed during this study. No other species were cobserved in the
spillway during that period. The California Department of Fish and
Game reported that four species were present in Frenchman Lake in
1997: Lahontan redside (Richardsonius egregusg), speckled dace
(Rhinichthys osculus), and brown bullhead (Ameiurus nebulosus) in
addition to rainbow trout.

Based on the ratio of total fish marked in phase 1 to creel census
results (marked and unmarked trout), about 700 additional medium- and
large-sized rainbow trout passed over the spillway during a two-week
period in January 19%7. Spill stage peaked at 1.86 feet and was above
0.8 feet for 13 days during this period. Anglers caught an estimated
600 of these 700 fish during the first month of the stream fishing
season, and few large rainbow trout appeared to remain at the end of
fishing season. Lahontan redside and brown trout (Salmo trutta) were
also collected in Little Last Chance Creek, the latter contributing
substantially to the sport fishery.

The 1995 findings that fish passage appears minimal at spill stages
below 0.8 feet are supported by this study. Thus, fishery and
reservoir managers could use this findihg with greater confidence to
better coordinate reservoir operations and water supply objectives
with fishery management cbjectives at Frenchman Dam. The Department
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- of Water Resources has successfully employed such operation strategies
at Lake Davis in recent years. Local reservoirs (and other large
reservoirs) could also potentially be managed to encourage or
discourage fish emigration to downstream areas. Such management could
enhance one fishery over another or discourage the spread of nuisance
or invasive fish species.

Planners can also use these findings to minimiie the environmental
impacts of water facilities. Although previous investigators have
determined water velocity thresholds at which fish can avoid
entrainment or impingement, or are encouraged to outmigrate, this
study supports the hypothesis that a channel with a wide, shallow
entrance can retard fish movement compared to a narrow, deep channel,
even if both have the same cross-sectional area.

This investigation also gives a useful insight into the current status
of the Frenchman Lake and Little Last Chance Creek fisheries. The
results of this study indicate the creek fishery appears to have
completely recovered from its total destruction during the 1991
chemical treatment. This recovery was delayed by three years of
drought and reduced reservoir outflow but then greatly enhanced by
three consecutive years of spill and normal releases from Frenchman
Lake, suggesting the importance of both spill and higher fall/winter
flows to restoration and maintenance of the downstream fishery.
Because of the quality of the fishery which again exists in Little
Last Chance Creek, operational latitude available to the Department to
provide additional fishery and habitat enhancement below Frenchman Dam
should be reviewed and the potential for beneficial change further
evaluated.
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INTRODUCTION

Fish have apparently passed over the Frenchman Lake spillway into
‘Little Last Chance Creek every year that the reservoir has had
significant spill. Such fish are most apparent when anglers catch

- them early in the fishing season, which begins on the last Saturday in
April. Creel census and fish population surveys by the Department of
Water Resources and the Department of Fish and Game have shown that
this popular springtime fishery predominantly consists of hundreds of
mature/spawning rainbow trout which overwintered in the reservoir
after being planted during the previous year(s). Few of these fish
persist in the stream fishery until the end of the season, most having
been captured in the reach of Little Last Chance Creek immediately
below Frenchman Dam.

This investigation was designed to document this phenomenon both
qualitatively and quantitatively. It was proposed as a follow-up to
an investigation into similar circumstances, conducted in 1995 at
nearby Antelope Lake and Indian Creek, which suggested that
opportunities exist to manage fisheries by controlling spillway
releases (DWR 1996). Until the Antelope Lake study, existing
fisheries science literature had shed little light on factors
influencing fish passagé over spillways.

A study of these phenomena at Frenchman Lake was undertaken to focus
on trout, since unexpectedly few trout (the primary species of
interest for the 1995 study) were collected at Antelope Lake.
Warmwater species had become dominant there. Frenchman Lake, ‘on the
other hand, had been restocked with only trout after chemical
treatment in 1991 to eradicate northern pike, and other species had
not yet become reestablished in large number. Rainbow trout had not
reestablished in the downstream Little Last Chance Creek fishery until
1995 and 1996, the first years of reservoir spill since the loss of
the fishery in 1991. Distinguishing between lake- and stream-origin
fish was fairly easy there.



FIGURE 1. Frenchman Lake: location and wvicinity.
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Hydrologic conditions during the 1997 study period did not permit
sampling of spillway emigration over as wide a range of flows as at
Antelope Lake in 1995. Also, an early commencement of spill, induced
by a series of large storms beginning the last week of December 1996,
prevented monitoring of the entire pericd of seasonal spill prior to
the opening of fishing season in late April. For these reasons, only
three weeks of spillway sampling was conducted and therefore this
study also included the collection and marking of some fish which
presumably had emigrated over the Frenchman Dam spillway after the
initial spill but before placement of the spillway net. This marking,
followed by an early-season creel census and late-season fish
population sampling, was the basis of a simple mark-recapture study to
estimate the total number of rainbow trout discharged into Little Last
Chance Creek and the persistence of those fish in the stream fishery
through the 1997 stream fishing season.

Location and General Features

Frenchman Lake is located about B miles north of Chilcoot in Plumas
County within the Plumas Natiocnal Forest (Figure 1). The reserveir is
in the middle of the Little Last Chance Creek watershed, a major
tributary of the Middle Fork Feather River, and impounds a watershed
area of about 81 square miles. Average annual runoff from the
watershed upstream from-the dam is about 28,000 acre-feet.

The Department of Water Resources completed Frenchman Dam in 1961 to
provide recreation opportunities and irrigation water for local
agriculture as part of the State Water Project. The earthfill dam is
139 feet high and the crest is 720 feet long; the dam is lined with
large riprap on the reservoir side. At spillway elevation (5,588.00
feet above mean sea level) the reservoir has a surface area of 1,580
acres, storage capacity of about 55,500 acre-feet, and a maximum depth
of about 100 feet. Below Frenchman Dam, Little Last Chance Creek
flows another 8 miles and transitions into the origin of the Middle
Fork Feather River in the northeast corner of Sierra Valley.

The Frenchman Lake spillway {Figure 2) is located at the right
abutment of the dam. It is constructed of reinforced concrete and




FIGURE 2.

Frenchman Lake dam and spillway: plan view.
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consists of 1} a short unlined approach channel ({(proximal water depth
5 to 7 feet), 2} a convex 50—foot—long ungated odee crest structure,

"~ 3) a 470-foot-long discharge chute that tapers (in the upper 116 feet)
from 50 to 30 feet wide with a slope of about 0.24, and 4) a terminal
‘concave "flip-bucket" about 30 feet in elevation above the Little Last
Chance Creek channel. The horizontal lip of the flip-bucket, which is
~poised about 40 inches higher than the lowest point of the spillway,
creates a pool with a surface area of approximately 42 feet by 30 feet
inside the spillway terminus. Water spilling over the terminal lip
enters the Little Last Chance Creek channel after coursing over and
through a jumble of large boulder riprap for about 100 feet.

Frenchman Lake fills and spills (uncontrolled release) in winter or
spring in most years of at least 80 percent of mean annual
precipitation/inflow. When Frenchman Lake is not spilling, controlled
releases are made into Little Last Chance Creek to meet contractual
demand of irrigators downstream (uswally between April or May and
October) and/or to maintain minimum instream flows. In some years
releases are made early in the spring to f£fill "Little Last Chance
Lake" in Sierra Valley under a water rights entitlement.

Controlled releases vary widely, between 2 and 100 cfs, and are
typically contingent on the supply available and needs of users in the
Last Chance Creek Water District; flows of about 40 cfs are most
commeon during the growing season. When there is no demand for
contracted water (October or November through April) releases for
streamflow maintenance are usually 2 cfs. Releases are occasionally
less than 2 cfs during drought conditions as specified by Licenses for
Diversion and Use of Water M 9182 and N 9928 (Appendix A).

Under present operating conditions, seasonal releases for irrigation
and streamflow maintenance cause about 7 to 10 feet of annual change
in the reservoir water surface elevation. The amount of water
available under contract each year varies depending upon the predicted
October 1 storage and is usually determined in late winter. The
current contract between the Department of Water Resources and the
Last Chance Creek Water District is included as Appendix B. A monthly



summary of the history of Frenchman Lake operation and hydrology is
included in Appendix C.

Downstream of the dam, the creek winds through a steep, lava-rock
canyon for about four miles and then flows through the sagebrush
country of the northeastern Sierra Valley. The descent from
Frenchman Dam tc¢ Sierra Valley is about 500 feet of elevation. The
first 3.5 miles below the dam are within the Plumas National Forest.
Frenchman Lake Road (State Highway 284) closely follows the creek and _
provides easy access to it.

Frenchman Lake Road also provides access to camping facilities at
Chilcoot Campground, operated by a concessionaire of the U. S. Forest
Service. Chilcoot Campground is located about 3 miles downstream from
Frenchman Reservoir and offers 40 campsites (35 drive-in and 5 walk-
in), potable water, and restroom facilities in an attractive riparian
setting. It is the only developed (and legal) camping area on the
creek. In Sierra Valley most of Little Last Chance Creek flows
through private ranch lands generally closed to public use.

The first four miles of creek below the dam remain cold in summer and
are slightly turbid due to deep-water outflow from the dam. Brown
trout and rainbow trout are the only sportfish present until the
stream enters Sierra Valley where some warmwater species have
historically been present. Elevated water temperatures in the Sierra
Valley portioh of the stream can occur on hot days as the stream flows
slowly through open rangeland. Summer flows typically diminish
downstream as successive irrigators divert large fractions of the
available water at their respective points; the upper reaches of the
Middle Fork Feather River often flow intermittently during summer.

Fish and wildlife resources at State Water Project facilities are
managed by the California Department of Fish and Game. Frenchman Lake
is currently managed as a "put-and-grow" trcut fishery, meaning that
planted fish are usually of fingerling or "subcatchable" size and are
expected to grow tc "catchable" size in the lake's rich and productive
environment. Frenchman Lake is open to fishing year-round and is
popular in some years for ice fishing in winter. The fishing season
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in Little Last Chance Creek and other local streams and reservoir
tributaries conforms with the 'general California Sierra District
stream trout fishing season. It begins on the last Saturday in April
and continues through November 15. Little Last Chance Creek is not
normally or routinely planted with fish though it has been previously
planted; trout populations in this stream have generally been
naturally-reproducing.

Purpose and Scope

This report investigates and documents important factors influencing
the fishery resources of Little Last Chance Creek. The investigation
was originally conceived to accomplish two cobjectives.  First, it
would determine the magnitude and impact of the “loss” of trout from
Frenchman Lake over the spillway during periods of seasonal spill.
For instance, it would help determine if the number of fish emigrating
to downstream areas represented a significant percentage of the
reservoir population and to what degree such fish contribute to the
downstream fishery. Second, this investigation would attempt to
corroborate the findings of a similar study conducted at nearby
Antelope Lake in 1995 (DWR 1996). Because little information is
available describing fish emigration over a spillway--a phenomencn
which alsc occurs at other local reservoirs-~this investigation would
provide information useful to State and other fishery and reservoir
managers.

Although fishery rescurces at SWP facilities are managed by DFG, these
resources are often affected by operating criteria of the respective
dams and diversions. These criteria may include operation for
recreation and for fish and wildlife enhancement as specified in the
bavis-Dolwig Act of 1961 (Water Code 11900-11925). For example, at
Antelope Lake and Lake Davis, DWR operates the dams to maximize
collective recreation and environmental benefits at each reservoir and
downstream.! On the other hand, Frenchman Dam was not constructed nor
is operated specifically for downstream recreation and fishery

1 At Entelope Lake the sole purpose of the facilities is "recreation and fish and wildlife

enhancement”; at Lake Davis the project purposes are recreation, water supply of for domestic and
municipal use, and downstream fisheries enhancement.
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purposes, although the water released into Little Last Chance Creek
nonetheless supports substantially enhanced fishery and recreation
resources. This study could indicate 'if opportunities exist to review
operation criteria and improve fishery management at Frenchman Lake
and Little Last Chance Creek.

This investigation focuses on rainbow trout, the most widely planted
fish species in California and arguably the most popular target of
anglers. Like most salmonids, rainbow trout normally migrate and seek
spawning habitat in tributary streams during the spring, when
streamflow is higher and water temperature is lower. Rainbow trout
are often relatively more successful at natural reproduction in
California's Mediterranean climate, since species which spawn in the
fall (e.g., brown trout) typically have to contend with less
streamflow (less habitat and greater barriers to migration) and winter
freshets (which scour gravels). In natural lakes, spawning habitat
can also exist at a lake's outlet, where a zone of proper water
velocity and acceptable substrate can create a spawning and rearing
area. If the gradient is not too great, transmigration between the
stream and lake can also occur.

In reservoir impoundments, spill and the associated migration of trout
over spillways often occur during spring, when rainbow trout spawn.
Moving water is probably one important factor that attracts lake fish
to potential spawning habitat, and instinctual spawning behavior in
trout normally leads them to migrate upstream, but not downstream.

The fish may therefore migrate to spawning habitat in reservoir
tributaries. Alternatively, this behavior, when influenced by a dam
and spillway, often result in crowding of fish spawning below the dam.

This behavior can be a detriment to a fishery because reservoir’s
spillway outlet area frequently does not contain usable habitat. For
example, stream habitat below reservoirs has often been scoured of
gravel substrate. Since the dam impedes recruitment of new gravel
from the watershed, substrate for some distance below the dam is often
unsuitable for use by spawning salmonids.



When mature fish are attracted to a spillway area and swept
downstream, as they are at Frenchman Lake, the lake loses fish that
are of the highest biclogical and recreational value to the lake
fishery. While both Frenchman Lake and its outlet stream, Little Last
Chance Creek, provide popular sport fisheries, studies at the creek
have indicated that large (“trophy”) rainbow trout do not persist in
this stream fishery very long into the year. Though these rainbows
often reproduce successfully in Little Last Chance Creek, the progeny
neither grow as quickly nor attain trophy size as they do in the
reservoir.

Intensive fishing at Little Last Creek, beginning the last weekend in
April when the fishing season opens, is believed to be partly
responsible for reducing persistence. Disturbance by anglers may
interfere with successful spawning under certain conditions. For
instance, comparably little reproduction occurred in 1995 (Brown 1996)
when many large fish were present (R. Howell, pers. comm.). Because
rainbow trout instinctively tend to swim upstream to spawn, they are
not normally observed dispersed more than a mile downstream from
Frenchman Dam. Thus, many large fish are concentrated in a small
‘area, where anglers quickly catch them. Their rapid removal from the
fishery during the remainder of the season. Moreover, reproduction
could be limited by high variability in flows during the incubation
period, especially sinceé cold tailwater tends to lengthen development
- times.

The first mile of Little Last Chance Creek below Frenchman Dam is
markedly different from subsequent reaches downstream. It is of
relatively low gradient, has a variety of habitat types, and is
characterized by a variety of alluvial substrates but little bedrock
(unlike areas below many other dams). Bmple trout spawning habitat
exists in this reach, and substantially less occurs for the next three
miles downstream. Creel censuses on Little Last Chance Creek have
indicated that most rainbow trout are caught in this upper mile.
Therefore, for this study, as many "catchable” trout as possible were
captured from this reach before the opening of the 1997 stream fishing
season. The fish were captured by electrofishing, marked, and
released. Then creel and marking data were compared to estimate the



number of fish that emigrated from the reservoir and the rate at which
they did so. )

The techniques of this investigation allowed enumeration of all fish
(larger than about 11 inches long) passing over the spillway. Since
all captured fish were marked and released into the downstream
fishery, their persistence in the fishery could be monitored through a
creel census and other sampling. In addition, by observing when fish
pass over the spillway and measuring the physical parameters present
during the period of emigration, conditions which trigger {and,
conversely, might prevent) such passage could be identified.

Previous Work and Overview of Management History

The DFG Region II office in Rancho Cordova maintains files of previous
survey work and related resource issues at Frenchman Lake dating back
to at least 1959. Much of the information in this section was
obtained from those files. Little information specific to Little Last
Chance Creek is available from DFG, but DWR has periodically produced
reports describing various angler, creel, recreation, flow, habitat,
fishery, water quality, and other surveys conducted at Little Last
Chance Creek (and Frenchman Lake) since 1979. Few papers have been
published on the subject of emigration of fish over spillways.

Frenchman Lake. Water is stored in Frenchman Lake by DWR to provide
for irrigation, domestic, stockwatering, and recreational uses
according to the terms of Licenses 9182 and 2928 {(in reality "domestic
use” does not occur except for outside watering). Contracts between
the Last Chance Creek Water District and DWR, in addition to these
licenses, govern the release of water from the reservoir.

Fishery managers originally conceived that Frenchman Lake would
support a preductive "put and grow" trout fishery. The reservoir was
first planted in May and June of 1962, as it was first filling, with
fingerling rainbow trout. Trout grew rapidly in the generally
eutrophic conditions (99.8 mg/l total dissolved solids, 55 mg/l1 total
alkalinity; Ryan 1977).
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The lake provided excellent rainbow trout fishing through the 19é0s
but the fishery declined in the 1970s following illegal introduction
of golden shiners (Ryan 1977). Brown bullheads alsc were common in
the catch. In November 1975, DFG chemically treated the lake with
-antimycin A to eradicate the nongame fish. The project was deemed
successful, and Frenchman Lake was planted early in 1976 with
catchable rainbow trout to restore angling opportunity. 1In the years
thereafter, primary management strategy was again based on the
planting of fingerling- and subcatchable-sized rainbows to grow for
catch in subsequent years. Lesser numbers of brown trout and brook
trout (Salvelinus fontinalis) were also occasionally planted.

In 1988, the presence of northern pike (Esox lucius) was confirmed in
Frenchman Lake (DFG 1990). It soon became apparent that a thriving
population of this predatory nonnative species was established, and
DFG sought to treat the lake with a rotenone formulation. Local
controversy erupted over this plan, with the ultimate consequence of
delaying treatment until June 1991, Indications are that this
treatment was successful in eradicating all fish from the lake,
possibly excepting a few brown bullheads, and the lake was again
planted with rainbow and brown trout of various sizes (Table 1).

Tributaries to Frenchman Lake contain some spawning habitat for lake-
run trout though many of these streams have been degraded by cattle
grazing and erosion of streambanks. Local anglers, USFS and DFG
staff, and DWR staff have observed large trout in tributaries upstream
from the lake during spring spawning periocds. However, DFG also
reports fry, fingerling, and adult trout trapped in intermittent,
isolated pools of the tributaries during the summer of low-runoff
years. The total contribution of naturally-spawned trout to the lake
fishery is unknown but probably minor {Jensen 1981}).

Little Last Chance Creek. Little Last Chance Creek has received
relatively little detailed study by DFG. However, DWR has
periodically conducted fishery, recreation, and angler surveys and
completed numerous reports over the last 20 years which have described
the fishery quite well.
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TABLE 1. Frenchman Lake planting record summary, 1991-1996

RAINBOW TROUT BROWN TROUT
YEAR
Catchable Subc'able Fingerling | Catchable Fingerling
Rotenone treatment in June 1991.

1991 35, 500* 0 138,500 1,700 0

1992 26,500 ¢ 199,766 0 15,834
1593 0 54,400 126,000 0 0

1994 0 44,000 581,884 0 0

1995 0 0 280,800 0 0

1996 0 102,615 0 0 0

Additional plant: 513 rainbow Ltrout broodstock.

The current operating criteria stipulating reservoir releases into
Little Last Chance Creek are based primarily on requirements for
providing irrigation water under contract. Early planners did not
foresee the potential for significant recreation and fishery benefits
downstream from Frenchman Dam (DWR 1957). Although DWR has modified
operétions at the other Upper Feather River SWP facilities in recent
years to enhance downstream recreation and fishery resources,
operation of Frenchman Dam has continued essentially unchanged since
the dam's completion.

However, Little Last Chance Creek has proven to be a significant
recreation and fishery resource (Elkins 1998). Recreation use of the
creek increased following construction of the Chilcoot Campground in
1970. A post-project fishery composed of brown and rainbow trout was
first studied in 1976 (Brown 1976). Subsequent surveys (Brown,
unpublished data; Elkins 1998) documented that some trophy-sized trout
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occur. The guality of the fishery was surprising considering the
relatively erratic flow releases required to meet irrigation needs.

Recreation monitoring and creel censuses by DWR have illustrated that,
.despite an often high-quality fishery, angling is only about 5 to 10
percent of total recreation activity at Little Last Chance Creek

. because of the large amount of campground use {J. Brown 1989%; Elkins

© 1997, 1998). Still, several thousand angler-hours a year are
‘comparable to streams below the two other local SWP reservoirs. Most
-of the angling use occurs early in the season, often on opening
weekend, with relatively low levels of use outside Chilcoot Campground
the rest of the year. Because of Frenchman Lake's proximity to Reno,
most visitors and anglers at Little Last Chance Creek are Nevada
residents (Elkins 1997, 1998}.

DFG personnel under contract to DWR have repeatedly sampled fish
populations by electrofishing at three locations along Little Last
Chance Creek in 11 different years since 1976. This sampling has been
conducted in conjunction with the recreation monitoring to evaluate
effects of project operation and management actions on the fishery.
Data demonstrate correlations between good water years and standing
crop and catch; age and growth relationships have also been described.
Reports summarizing these studies (Brown 1996, 1997, 1998a) also
indicate that fish from-Frenchman Lake are introduced into the stream
fishery during 5pill.

In June 1991 the fishery of Little Last Chance Creek was completely
destroyed by accidental escape of lethal concentrations of rotenone
from the Frenchman Lake Northern Pike Eradication Project. Portions
of the creek in Sierra Valley, upstream as far as the Chilcoot
Campground, were purposely chemically treated in September 1992 as an
emergency operation because a few northern pike had been found nearby
in the Middle Fork Feather River. Efforts to restore the fishery
consisted of planting rainbow and brown trout as detailed in Table 2,
but recovery of the fishery proceeded slowly because of persistent
drought conditions and low (0.3 cfs) fall and winter streamflow
{(Elkins 1997).
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TABLE 2. Little Last Chance Creek planting record summary, 1991-195%6.

RAINBOW TROUT BROWN TROUT
YEAR
Catchable Subc'able Fingerling || Catchable Fingerling
Rotenone treatment in June, 13991.
1991 500 a 0 1,300% 0
1992 1,000t ¢ 0 0 0
1993 1,540 a 0 0 3,000
1994 a 0 0 0 5,240
1595 a 0 0 1,250 0
1996 0 0 0 0 3,000

*Additional plant: 20 brown trout broodstock.
tOnly plant was in mid-April.

After spring spill resumed in 1995, the Little Last Chance Creek
fishery has steadily and progressively improved to a state which
existed prior to 1991. The current period of recurring spill has also
been characterized by minimum flows of at least 2 cfs.

Escape of Fish over Spillways. An inquiry into the escape of fish
over spillways was apparently first published by Clark (1942). Louder
(1958), Elser (1960), and Lewis et al. (1968) each subsequently
conducted similar studies targeting a small number of very small to
medium-sized Eastern and Midwestern ponds or reserveoirs with warmwater
fisheries. The duration of each study varied from a few months to
several years, but most sampling only measured migration through a
fraction of the outlet area.

Results of earlier studies allow no clear generalization about escape
of fish over spillways. The relative effects on various warmwater
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species varied, in some cases mirroring the relative

abundance of species in the lake (Clark 1942; to a lesser extent
Louder 1958). 1In other cases an important lake species was greatly
underrepresentéd. There was some consensus that veolume of flow and
-depth of spill were of little or no influence and that
seasonal/reprcductive influences seemed to be of primary importance.
However, sampling techniques varied and catch at similar reservoirs
" varied from hundreds to thousands to tens of thousands of individual
fish., Elser (1960) suggests that design of the spillway (including
construction material) is the most important factor influencing
emigration at one reservoir versus another; he postulated that
turbulence at the lip of the spillway inhibits fish loss. Each
investigator noted that their findings, though limited, may be very
useful to reservoir and fishery managers. All investigators stated
that additional study would be desirable.

Recently, Grost and Prendergast (1997) investigated entrainment of
aquatic organisms through canals and penstock intakes on the Umpqua
River. They found correlations between some species' movements and
the act of first opening of diversion gates, the rate of change of
gate opening, rapid rise in canal/intake volume (water level), and
season. At a site not subject to the above causes, entrainment of
trout followed a roughly monthly cycle which appeared somewhat related
to moon phase.

Otherwise, current interest and thorough documentation of migration of
fish through reservoirs, and passage over dams and through
penstocks/turbines, has almost exclusively been related to passage of
anadroﬁous salmonids. ‘Schoeneman et al. (1961), Leman and Paulik
(1966), Sims et al. (1978), Raymond (1968, 1969), and many others have
described these problems and possible solutions, primarily from the
standpeint of salmon and steelhead fisheries of the Columbia and other
Pacific Northwest rivers.

The lack of further published study on the general topic is surprising
given that each early study raised more questions than were answered.
No documentaticn of the spillway emigration phenomenon has apparently
been conducted to describe physical influences directly at the point
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of emigration. Several papers, however, note such fish movement
occurring within the scope of 'a broader or unrelated investigation.
Huston and Vaughan (196B) recognized that management of rainbow trout
populations in large multipurpose reservoirs is greatly complicated by
attrition of the population downstream through spillways and turbines.
Hansen (1971} trapped hundreds of planted cutthroat trout leaving a
natural lake via its outlet between April and July. Stober et al.
(1983) sought to reduce the entrainment of kokanee from a large
reservoir where an irrigation canal intake previously entrained many
tens of thousands of fish annually. These three studies collectively
used a downstream creel census and/or placed a net, screen, or trap
across all or part of the ocutlet stream/canal. Jahn et al. {1987)
collected (using rotenone and electrofishing) many thousand gizzard
shad and a few hybrid striped bass below a spillway over four years of
a lake stocking study. A screen on the spillway in Jahn's study
impinged gizzard shad; impingement decreased as spill decreased.

Several of these investigators noted some public concern about fish
being "lost" from lake fisheries but generally noted that such
migration could be beneficial to downstream fisheries. Pfitzer (1967)
describes tailwater areas below dams as coften supporting fisheries
with high recreational value.
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METHODOLOGY

Spill commenced on January 2 at Frenchman Lake in 1997; this unusually
early timing did not allow an ample opportunity to place the spillway
net, discussed below, before initial spill. This episode of spill
continued for 39 days (until February 9}, though it peaked on January
5 at 1.85 feet above the spillway crest and was only greater than 0.8
feet from January 3 through January 153. Based on the findings of DWR
(1996), almost all spillway emigration from Frenchman Lake would have
occurred during this approximately two-week period.

Marking Fish in Little Last Chance Creek

To determine the number of trout discharged from the reservoir to the
creek during the relatively brief high-spill episocde, an
electrofishing crew of four members used a backpack electroshoccker on
the afternoon of March 17 and the morning of March 18, 1997 to capture
and mark as many fish as possible in the portion of Little Last Chance
Creek from the uppermost State Highway 284 bridge upstream to
‘Frenchman Dam, a distance of about cone mile. Most of this reach is
easily accessible by wading, except for one deep pool at the base of a
prominent bluff at the lower end of the upper third of this reach.
Controlled releases from Frenchman Lake had been increased in the days
- preceding this activity and then shut off on March 17 to facilitate
ease of capture; spill during this activity maintained streamflow
between 5 and 14 cfs.

The crew methodically electrofished the upstream third of the .above
reach, from the deep pool to the dam, on March 17. The lower two-
thirds, methodically proceeding from the upper SR 284 bridge upstream
to the deep pool, was electrofished on March 18. Stunned fish which
appeared to be about 30 centimeters (cm)? or longer were netted and
temporarily placed in a pail of creek water. Fish this size and
larger were uncommon in fall 1396 and were most likely 1997 emigrants

2 m convey proper accuracy and precision, results of fish measurements are reported in

metric units throughout this report. Measurements of structural features and environmental
parameters will continue teo be reported in units of English measure.
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from the reservoir; relatively large fish would alsc probably be most
likely to be retained by anglers and provide the best recapture data.
Each time several fish had been captured, the crew paused briefly to

collect data and mark and release the fish. Each fish was identified
to species, measured (fork length to nearest 0.5 cm), given a mark on
the dorsal fin by punching a hole with a single-hole paper-punch, and
released in the general vicinity of their capture.

Fish Emigration Counts

The configuration of the Frenchman Dam spillway prevents fish from
returning to the reservoir once they have passed over the spillway
crest. Typical water velocity in the inclined chute rapidly delivers
these fish to the shallow pool in the flip-bucket, where they can
spend varying amounts of time before swimming or being swept over the
lip intec Little Last Chance Creek., Stream anglers have often been
observed catching rainbow trout in this artificial pool.

Investigators sought to trap all fish leaving Frenchman Lake via the
spillway in the flip-bucket, pericdically collect them by
electrofishing, and mark them prior to releasing them into Little Last
Chance Creek below the dam. To prevent fish from exiting the flip-
bucket pool, 2" x 4" wooden flashing was attached using 3/8" expansion
bolts to the terminal outside edges of the spillway walls and lip.
This wood surface then allowed temporary placement of a 30' x &' net
flush acreoss the terminal end of the spillway, anchoring it between a
second layer of 2" x 4" boards nailed firmly onto the bolted ones.

The 1.5"-mesh barrier net was constructed of #84 heavy-duty knotted
nylon, reinforced with nylon rope borders, and treated with a .black
plastic coating to enhance durability (except that some of the coating
had been worn from prior use}. The net was installed March 29, 1997
while the reservoir stage was 0.51 feet above the spillway crest the
crew electrofished the pool at 5:00 PM and determined that it harbored
no fish at that time. Ropes were also attached to points along the
top of the net and secured and tightened to reduce the amount of sag
in the net's span.
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The dimensions of the flip-bucket pool made conventional
electrofishing (Smith-Root Tyﬁe 12 and/or Type VII, 60 Hz, 300 or 400
VDC) difficult . While some fish were collected at the anode, the
most effective routine was to proceed methodically back and forth
through the entire volume of the pool to "herd" fish toward the
barrier net, where they tended to be swept into the net and pinned
there until collected by hand. Because of these circumstances, the
twice-daily (typically near dawn and dusk) removal of fish from the
pocl included inspection of the entire length of the net by hand. The
net was also cleaned of debris during each inspection.

Each check ¢f the net took from a few minutes to almost an hour,
depending on flow, debris conditions, and number of penned fish
present. After the net had been inspected and all pinned fish and
debris removed, it was immediately double-checked to ensure that no
fish had been missed. The approximate times of all such fish removal
are summarized in Table 3 (Results).

In a few instances and for varying reasons, some fish were seen but
not immediately collected. Thus, removal of some fish was delayed for
one or more days. In such instances, when a fish which had appeared
to have previously escaped capture was finally recovered (dead or
alive) from the net or pool, it was generally possible to determine
how many days an individual had been in the pool since first

- observation because relatively few fish were emigrating. A fish
determined to have been the same one which escaped the previous day,
for example, was counted among fish observed thé day prior to
recovery. -

All fish collected were stored for the duration of the net check in a
pail filled with spillway water. Creatures other than fish trapped by
the net were also removed, identified, and counted. Immediately after
the net was cleared, each fish was identified, measured (fork length
to nearest 0.5 cm), marked if still alive with a single-hole paper-
punch hele in the dorsal fin and a clip off of the adipose fin, and
released into Little Last Chance Creek below the spillway.
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General weather and sky and water conditions, and flow/spill level,
were recorded during each sampling episode. Reservoir water level, to
the nearest 0.01 foot, was read from a staff gage near the spillway
and corroborated by a digital readout near the dam. Reserveoir surface
water temperature was measured (nearest 1°F) in the spillway;
reservoir bottom temperature was measured at the outlet valve
discharge. Air temperature was measured in the shade.

Sampling was conducted under a variety of flow/spill conditions as
created by natural runoff. On several occasions, releases from the
reservoir's 24" outlet valve were adjusted (to either 15, 80, 100, or
150 cfs) to modify the reservoir surface elevation and either lower or
heighten the spill stage. This manipulation was intended to allow
observation of a greater variety of flow conditions but was of limited
success because of unexpectedly variable weather and hydrologic
conditions.

Angler Creel Census

A creel census was conducted on Little Last Chance Creek during the
first three days of the 1997 stream fishing season (April 25, 26, and
27), the first two days of the Memorial Day holiday weekend (May 24
and 25), two other weekend dates (May 10 and August 31) and August 11,
a Monday. Recreation use counts were made on the first five of these
dates to provide an indication of angling effort and to compare
numbers of anglers with reported numbers from "opening weekends" and
Memorial Day weekends, two periods of relatively high recreationist
and angler use, of previous years (Elkins 1997, 1998; J. Brown 1989).
The counts were made using the same methods used in these previous
studies.,

Investigators interviewed anglers along about 4.5 miles of Little Last
Chance Creek (Frenchman Dam to Guidici Ranch) to determine fishing
success. The public road along the creek was driven at least five
times each day between sunrise and sunset in search of stream anglers.
Anglers encountered at Frenchman Lake were also interviewed as time
permitted (on most stream census dates, plus additional dates prior to
the commencement of the stream fishing season). The terminal gear,
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length of time spent fishing so far that day, and county of residence
were recorded for each angler contacted. Fish censused were counted,
inspected for marks, measured {(fork length to nearest 0.5 cm), and
identified to species.

To determine total catch from Little Last Chance Creek, the catch per
hour determined from the interviews was multiplied by estimated hours

of fishing for each stratum (Elkins 1997, 1998).

Fish Pcpulation Sampling

Several episodes of fish population sampling were conducted to gather
anecdotal information about fish distribution near the controlled
outlet of the reservoir, fish use of Frenchman Lake tributaries during
the spring, persistence of lake-origin fish in Little Last Chance
Creek below the dam, and general Little Last Chance Creek trout
populaticn data. All such sampling was done with a backpack
electroshocker except that a dipnet was used in some reservoir
tributaries.

A branch of the Little Last Chance Creek channel flows for about 100
yards from the outlet valve works to where it is joined by flow from
the spillway. On April 11, 1997, following an April 10 reduction in
valve release from 100 to 15 cfs, this section was thoroughly
electrofished by a crew of two {one shocker and one netter).
Visibility in this reach was good except in the stilling basin near
the valves where water was turbulent. Several electrofishing passes
were made in the stilling basin and below the adjacent weir, and one
pass was made through the rest of the reach to determine if previously
marked fish were holding in this area and if any reservoir fish had
been passed through the valves. Fish collected were temporarily
stored in a pail, measured, marked (caudal mark only) and released,

Cursory observation and dipnetting of likely fish habitat was
conducted on several dates in April 1997 in three major Frenchman Lake
tributaries (Spring, Lookout, and upper Little Last Chance Creeks).
Several hundred feet of each stream, beginning near their respective
crossings of the main road around the reservoir, were walked and
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sampled at areas of likely cover. Fish collected were cursorily
observed, some were photographed, and returned to the point of capture
shortly thereafter.

Sampling of fish in Little Last Chance Creek below the dam was also
conducted during late October 1997. Crews electrofished areas within
a mile of the dam, in a manner similar to the sampling (fish marking)
done during March 1997 and described above, on October 28, 1997 (the
entire distance was covered in one day, instead of two as in April,
becéuse of lower flows and fewer fish). Also, standing stocks of
fishes were estimated at three representative stations in Little Last
Chance Creek ranging from 1.1 to 3.5 miles from the dam (Brown 19%8a).
Stations were at the identical locations sampled in previous DFG
studies (Bumpass et. al. 1989; Brown 1992, 1993, 1994, 1995, 1996,
1997). Stations varied in length from 123 to 220 feet.

For standing stock estimates, fish were captured with a battery-
powered backpack electroshocker in stream sections blocked by seines
as described by Platts et al. (1983). <Captured fish were removed from
the net-enclosed section on each pass. The weights of trout were
fmeasured by displacement. Fork length of each fish caught was

" measured to the nearest millimeter (mm). Standing stock estimates

were developed using the MicroFish 3.0 computer program (Van Deventer
and Platts 1989), as employed by Brown (1998a).
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RESULTS

Three species of fish were observed during the course of the 1997
investigation. Rainbow trout, brown trout, and Lahontan redside were
collected in Little Last Chance Creek below Frenchman Dam. A total of
84 rainbow trout and 26 brown trout were collected from the creek on
March 18 and 19 and released after marking. Only one species, 29
individual rainbow trout, was collected from the pool and net in the
Frenchman Dam spillway. Nineteen of the 29 were alive and released
after marking. The only other animals recovered from the spillway net
were two dead muskrats (Ondatra zibethicus) found on different dates.

One hundred and nine unmarked rainbow trout and 13 unmarked brown
trout were in the creels of Little Last Chance Creek anglers censused
during the first three days of the 1997 fishing season. These anglers
also caught 16 marked rainbow trout (15 marked in March during
electrofishing and 1 marked from the spillway net) and no marked brown
trout during the same period., ©No marked fish were observed in the
creel during any of the 5 dates censused later in the season, although
one marked rainbow trout was collected by electrofishing below the dam
on October 28.

Figures illustrating rainbow trout lengths and frequency of occurrence
for each sampling episode of this study are displayed in Figures 3A
through 3D. Brown trout lengths and frequency are discussed below or
illustrated in Figures 4A and 4B, as appropriate.

Rates of Spillway Emigration

The number of fish collected from the net and spillway pool during
each of the 43 times the net was checked, and physical conditions
recorded at the time, are summarized in Table 3. Reported collections
on several dates are adjusted for fish which appeared to have
emigrated more than one day before actual retrieval. On a few days of
the study, fish were observed during electrofishing but escaped
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FIGURE 3. Length-frequency distributions of rainbow trout collected
during phases of this study
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FIGURE 2 (continued).

RAINBOW TROUT CREELED
Little Last Chance Creek, April/May 1997
{between Franchman Dam and Sierra Valley)
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FIGURE 4.

Length-frequency distributions of brown trout collected
during phases of this study

Frequency (n=26)
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TABLE 3. Collection record summary for each spillway sampling episode

ENTRY |DATE |[TIME ELAPSED |GAGE FISH LUNAR |SKY Tair |Th2co ALIVE|DEAD |RATE EEY:
0 3-29 | 1730 [+ 4.51 ¢ pC 45 0 0 ]
1 3-3_0___ - EOO 12.5 0.50| © 2 PC 41 43 0 0 [+} LUNAR
3-30 ! 1800 12 0.49| 1 FL 40 40 1 ¢ 0.083 ¢ = Dark night
o 1 » Little moonliight
3 3-31 600 12 1 0.47| © 1 PC 22 41 0 [} 0 2 = Couple houra moon
4 3-31 | 1830 12.5 ! G.44| 4 FL 27 42 3 1 0.32 3 = Moderate moonlight
X 4 = Mostly moonlit
5 4-1 630 12 | 0.42) 1 1 FL 22 42 1 0 |o.08 5 = Very bright night
6 4-1 1800 11.5 | 0.43] © FL ae 40 Q Y
. SKY
7 4-2 600 12 | 0.42; 2 2 CL 24 40 2 0 0.17 CL = Clear
8 4-2 1800 12 | 0.41] 2 CL 39 43 2 0 0.17 PC = Partly Cloudy
CY = Cloudy
9 4-3 600 12 | 0.42] 3 1 CL 26 42 3 0 0.25 RN = Rain
19 4-3 1800 12 | ¢.411 2 CL 45 4€ 2 0 0.17 SH = Showers
SN = Show
11 4-4 630 12.5 [ ¢.39| 2 1 CL 0 2 0.16 FG = Fog
12 4-4 1830 12 | 0.42; © CL 33 42 Q 0 0
13 4-5 600 11.5 [ 0.45] © 1 CL 21 40 0 [ Q
14 4-5 1830 12.5 | 0.49] 0 CL a7 43 o] [} 0
15 4-6 700 11.5 | 0.50| © 0 CL 13 41 0 0 0
16 [4-6 1930 12.5 | 0.51! @ cY 41 43 0 0 4
17 4-7 730 12 0.53] 1 1] CL 32 410 1 o 0.08
18 [4-7 2000 12.5 | 0.51| 2 PC 43 42 2 0 |0.16
19 4-8 . 700 11 0.46| 0 ] PC 23 40 0 ¢ 0
20 [4-8 | 1300 12 | 0.45| 0 cY 40 | 42 | 0 0 0
21 [a-9 [ 700 1z | o.48] © 0 |SN 26 | 39 | 0 [} 0
22 4-9 1930 12.5 0.45( 1 PC 0 1 0.08
23 4-10 730 12 0.42] ¢ 1 PC 26 40 0 0
24 4-10 | 1930 12 0.42] 1 CL 35 42 0 1 0.08
25 4-11 700 11.5 0.46| 1 2 PC 23 41 1 0 0.08
26 4-11 | 1930 12.5%5 | 0.48] 1 CL 38 42 0 1 0.08
27 4-12 700 11.5 | 0.4%] © 2 PC 25 41 9 0 Q
28 4-12 | 1930 12.5 | 0.51] O BC 42 42 0 0 0
29° (4-13 700 11.5 0.51] 0 2 FG 25 41 0 0 0
30 4-13 | 1900 12 | 0.53| 9O PC 46 44 0 0 0
31 4-14 700 12 0.85] 0 2 PC 34 41 0 0 0
iz 4-14 | 1830 12.5 | 0.56] 0 cY 51 46 0 0 0
33 4-15 700 11.5 0.57| 0O 3 CL 27 44 0 0 Q
34 4-15 | 1500 12 0.57| 0 cY S5 47 0 0 0
35 4-16 | 700 12 ;0.57] 1 1 |re 32 | 44 | 1 ¢ Jo.os
36 4-16 | 1330 | 12.5 0.58| 0 CY 50 44 0 0 ]
a7 4-17 700 11.5 | 0.59] O 1 cY 36 42 0 [+ g
38 4-17 | 1930 12.5 | 0.59] 2 BC 53 42 0 2 0.16
39 4-18 700 11.5 | 0.61]| 1 2 cY 45 42 0 1 0.09
40 4-18 | 1930 12.5 | 0.60| 0 cY 44 41 +] 0 0
41 4-19 790 11.5 0.621 0 1 SH 42 42 o ] 0
42 |4-19 [ 1930 | 12.5 | 0.62] 1 BES 46 [ 45 | © 1 [o.08
43 |4-20 730 12 [ 0.61 0 o 2 lcY | 45 | 44 . © 0 0




immediate capture due to turbulent conditions. Overall, we believe
the net and collection technidue enabled collection of all fish which
could not pass through the 1.5-inch square mesh (fish larger than 10
or 11 inches long).

Creel Census

Little Last Chance Creek. BAnglers fished for an estimated 1,300 hours
on the first weekend of the 1997 fishing season and caught an
estimated 300 rainbow trout and 30 brown trout. We censused 548.5
hours of that effort and observed a catch of 118 rainbow trout and 13
brown trout. Fifteen of the rainbow trout were of the 84 we had
marked five weeks earlier, and one was of the 19 released alive from
the spillway. -Several of the fish had obviously emigrated after April
20 because anglers caught 34 rainbow trout within the spillway flip-
bucket structure, but one of these bore a mark from March, indicating
that some large fish had recently arrived in the spillway by ascending
from the creek. Fourteen of these were less than 35 cm long,
presumably too small to make the steep ascent and thus believed to
have arrived directly from the reserveoir. Some anglers also reported
seeing some fish tumbling down the spillway on April 26 while spill
stage was about 0.57 feet,

During the two days sampled on the 1997 Memorial Day holiday weekend,’
anglers fished for an estimated 250 hours and creeled an estimated 3
rainbow trout and 3 brown trout. The survey clerk censused 80 hours
of that effort and observed a catch of only 1 rainbow trout and 1
brown trout, neither of which was marked. Eleven trout were reported
caught and released on these dates, however.

During the other four days surveyed during the season, only April 28
‘(the day after Opening Weekend) and May 10 showed a modest amount of
stream angler interest and success. On April 28, one marked (March)
rainbow trout was among seven creeled by 11 anglers who fished a
collective 24.5 hours. By May 10 there were still large rainbow trout
present; 27 anglers creeled nine unmarked rainbow trout (no brown
trout) in 42.5 hours of angling effort. No stream anglers were
present during surveys on August 11, but on August 31 {middle of Labor
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Day holiday weekend) 17 anglers were contacted who caught one small
brown trout and one small rainbow trout in 24.5 hours of effort. In
addition, six rainbow trout were reported to have been caught and
released during these four days.

The mean length of rainbow trout creeled during April and May 1997 was
42.6 cm, with a range of 24.5 to 55 cm. Only one creeled fish
measured, a 45 cm rainbow trout, bore a mark from the spillway study.
The mean fork length of brown trout creeled during 1997 was 30.2 cm,
with a range of 23 to 36.5 cm. About 74 percent of the anglers
censused fished exclusively with bait, 8 percent with flies, and

3 percent with lures. Another 15 percent fished with some combination
of these methods, mostly bait and lures.

Frenchman Lake. A total of 296 reservoir anglers (278 shore, 18
boat) were contacted in the months of March and April 1997. They had
fished 805.0 hours, with an observed catch of 120 rainbow trout (only
four of these were caught by boat anglers). 1In addition, 23 rainbow
trout were reported to have been caught and released. The mean fork.
length of rainbow trout creeled in March and April 1997 was 36.7 cm,
‘with a range of 27 to 59 cm. About 73 percent of the anglers fished
with bait, 6.5 percent with flies, 2.5 percent with lures, and 18
percent with some combination of these methods.

Fish Population Sampling

Little Last Chance Creek (below dam). Table 4 presents the summarized
results of fish population sampling conducted at three stations in
October 1997. Additionally, 203 rainbow trout and five brown -trout
{(11.5, 20.4, 23.8, 27.8 and 41.0 cm, respectively) were collected
during the search for marked fish in the first mile below the dam on
October 28, 1997. About 185 of the 203 rainbow trout were
"subcatchable” (age 0+ and 1+, ranging from 7.5 to 16.5 cm fork
length). Only one rainbow trout, 45.4 cm fork length, bore any marks
from earlier study; it was one of only three rainbows collected on
this date which exceeded 35 cm in length (40.1, 45.4, and 46.4 cm).
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TABLE 4.

Little Last Chance Creek, October 1997.

Results of fish population sampling at three stations on

Station 1 | Station 2 | Station 3 | MEAN
Below Dam 1.6 km 3.2 km 4.4 km
Length 47.9 m 49.1 m 46.6 m 47.9 m
RT Pop. Est. 28 113 33 58
RT Mean Length | 124 mm 141.mm 121 mm 135 mm
RT Biomass 10.4 g/m? | 18.9 g/m? 3.7 g/m? | 110 kg/ha
BN Pop. Est. 28 18 28 74
BN Mean Length | 210 mm 121 mm 204 mm 202 mm
BN Biomass 15.4 g/m? 9.0 g/m? | 12.4 g/m? | 123 kg/ha
KEY: RT = rainbow trout, BN = brown trout
(from Brown 19%Ba, 1998b)

Outlet Valve Vieinity. Several small (15 tc 25 cm fork length)
rainbow trout were found in the wvicinity of Frenchman Dam outlet
release valves. Only one, plus a dismembered Lahontan redside, was
collected above the weir (clearly indicating they had passed through
the valves). Large rainbow trout were observed' in this channel when
releases were high, but when flow was reduced they moved a short
distance downstream, below the discharge of the spillway.

Frenchman Lake Tributaries. The three Frenchman Lake tributaries
sampled flowed clear and cool during April 1997. Large rainbow trout,
presumably lake-run fish, were found in Lookout Creek below where it
crosses the main road. Fish were prevented from advancing further
upstream because the flood earlier in the season had clogged the
culvert, and the flow of water over the road shoulder did not allow
fish passage. Two specimens, approximately 40 and 45 cm fork length,

were easily netted in Lookout Creek's 2 to 3 cfs flow. Little Last
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Chance Creek was the only other tributary in which lake-run fish were
observed; several large rainbow trout were observed upstream from the
bridge at the head of the reservoir but were not netted. No fish were
observed or collected in Spring Creek; it was not determined whether
lake-run fish ascend this stream. '
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CONCLUSIONS AND DISCUSSION

The results of this investigation are noteworthy for at least two
reasons. First, they corroborate the earlier findings (DWR 1996) that
emigration of fish from DWR's Upper Feather River reservoirs is
substantially reduced during periods when spill stage is less than 0.8
foot. Second, they illustrate that Frenchman Lake spill and reservoir
operation are important factors influencing the quality of the
downstream fishery by contributing both more water (habitat) and fish
to Little Last Chance Creek. Historically, the occurrence of spill
normally indicates adequate water supply‘and ensures that subsequent
fall and winter flows will not be less than 2 cfs, even though such
operation is not necessarily required by law.

Since Frenchman Lake was not proposed to be operated specifically for
downstream fishery and recreation purposes, the lower reaches of
Little Last Chance Creek were not expected to support a significant
fishery or substantial recreation use under post-project conditions
_(DWR 1937). The absence of recreation potential here was expected to
be replaced by the increased stream recreation potential provided by
the Indian Creek Project (Antelope, Abbey Bridge, and Dixie Refuge
Reservoirs; the latter two of which were never constructed). However,
Little Last Chance Creek has proven to be a significant recreation and

- fishery resource. The construction of Chilceoot Campground {(ca. 1970)
has provided a facility for people who prefer to camp or picnic there
rather than at Frenchman Lake. The stream fishéry has proven to be
better than expected, considering the relatively erratic flow releases
required to meet irrigation needs. In 1997 the biomass of the Little
Last Chance Creek trout population was among the highest found in
California streams (Brown 1998b; Gerstung 1973).

Fish Migration and the Spillway

The Antelope spillway findings (DWR 1996) are corroborated by
comparing the rate of emigration observed during the period the
spillway net was in place (spill stages 0.39 to 0.62 feet) to the
emigration rate that occurred during the January 1997 spill episode.
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The total number of fish that entered the creek during this period can
be inferred from the ratio of marked to unmarked rainbow trout
creeled. Because no rainbow trout of large size were collected during
fish population sampling in fall 1996 (Brown 1997), and because high
gradient portions of Little Last Chance Creek can be expected to
prevent Feather River fish from reaching the area immediately below
Frenchman Dam, it i1s reasonable to assume that virtually all the large
rainbow trout collected in the creek during 1997 emigrated from
Frenchman Lake after the commencement of spill on January 2. Those
marked on March 18 and 19 emigrated between January 2 and February 2
(between February 2 and March 19 spill stages were between 0.00 and
0.25 feet, suggesting little additional opportunity for emigration).
During the January spill period, spill peaked at 1.85 feet on January
5 and remained over 0.8 feet until January 15. Between January 15 and
February 2, and between March 20 and 29, the emigration rate was
probably similar to that observed after March 30 when the net was in
place because the spill stages were similar. Making these
assumptions, the results suggest that about 700 rainbow trout
emigrated during the higher January spill period (more than 50 per
day} compared to 29 (1.4 per day) between March 30 and April 19
(spillway sampling period) and other periods of similarly low spill.

The conclusion about the importance of spill and reservoir operation
to the quality of the downstream fishery is based on observations of -
large "lake-origin" rainbow trout below Frenchman Dam after spill,
comparison of fish population sampling studies by Brown (Bumpass et.
al 1989; Brown 1992, 1993, 1994, 1995, 1996, 1997, 1998a; {Table 5]),
and analyses of creel survey results from four years between 1988 and
1997 (J. Brown 1989; Elkins 1997, 1998 [Table 61). Following the
extirpation of all fish from Little Last Chance Creek in 1991, fish
planted by DFG were not sufficient to restore a self-sustaining
fishery because of low drought flow conditions. The catchable rainbow
trout planted by DFG in 1991 and 1992 (Table 2) were the only fish
present then and apparently did not persist beyond those years, and
rainbow trout were not an important element of the Little Last Chance
Creek fishery (Table 5) again until 1996 (after two years of spill).
Early-season catch of large rainbow trout was substantially higher in
the recent years characterized by spill (Table 6}, although catch per
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TABLE 5. Results of fish population sampling at three stations on
Little Last Chance Creek, 1991 through 19937

STATION TOTAL DENSTTY* OTHER
NUMBER- SPECIES
YEAR RT BN RT BN COLLECTED
1-1991 0 0 0 9 None
2-1991 0 1 0 2 None
3-1991 0 0 0 0 1 SK
1-1992 2 8 4 27 None
2-1992 1 0 2 0 None
3-1992 0 0 ¢ 0 None
1-19%93 0 12 c 26 None
2-1993 n/a n/a n/a n/a n/a
3-1933 0 20 0 35 None 1
1-1594 0 59 0 150 None
2-1594 0 7 0 9 None
3-1594 0 4 0 g None !
1-1895 1 44 2 99 None
2-1995 0 32 0 76 None
| 3-1945 1 17 2 39 None
1-199%6 29 40 61 92 None
2-1996 46 34 126 189 None
3-1996 30 52 77 133 None
1-1997 19 19 59 59 1 LR |
2-1997 97 17 230 37 None
3-1997 | 31 28 66 56 None
KEY:RT = ralnpow trout, BN = brown trout,

LR = Lahontan Redside, SK = Sacramento sucker
* estimated number of fish per 100 meters of stream
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TABLE 6. Estimated total catch and angler catch rate from Little
Last Chance Creek creel censuses: 1988, 1992, 1996, and 1997

1988 1992 1996 1997
{J. Brown 1989) | (Elkins 1997) (Elkins 1998)
Days Surveyed 28 30 29 8
RT Catch 3,200 900t 900 n/a
RT Rate* 0.44 0.28 0.13 0.19
BN Catch 850 0 600 n/a
BN Rate* 0.11 0.00 0.09 0.02
Opening Weekend 135 1501 200 300
RT Catch
Opening Weekend 0.28 0.61 0.16 0.23
RT Rate*
RT Mean Length - | 23.4 cm 30.5 cm 39.3 cm 42.7 cm
Opening Weekend
Opening Weekend 30 0 90 30
BN Catch
Opening Weekend 0.06 0.00 0.07 0.01
BN Rate*
Peak Spili none none 1.41! 1.85!
Splil Duration 0 0 108 days 64 days
Prior Spill Year | 1986 1986 1995 1996
DFG LLCC Plants none 1000 RT 3000 BN 3000 RT+BN
catchables fing'lings fing'lings
* fish per angler hour. RT = rainbow trout, BN = brown trout

t all planters (catchable, 26-35 cm) stocked April 1992 and July 1991.
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angler hour has varied for several reasons; mean length of rainbow
trout was also much greater following spill because fish from
Frenchman Lake typically attain a greater size in the reservoir's rich
environment. Anecdotal reports indicate that the tailwater fishery
for rainbow trout was also good during the spill of 1995, but Brown's
{1996) data show there was little successful reprocduction (nor
persistence of rainbows in the creek) below Frenchman Dam that year.

If 50 large trout per day pass out of Frenchman Lake when spill stage
exceeds 1 foot (as the results suggest), only about 3 weeks of such
spill would result in the "stocking" of Little Last Chance Creek with
a quantity of fish comparable to planting efforts of earlier years
{Table 2). The spilled fish are larger than traditional planted fish
but cannot be expected to be widely dispersed; they tend to congregate
in the short reach below the dam. Alternatively, reducing or
eliminating spill will retain these large fish in the lake fishery
which remains popular later into the season. It also appeared that
delayed spill provided less attraction for misinformed anglers or
poachers to illegally fish below the dam prior tec the beginning of the
stream season.

While it is not unusual to operate reservoirs so as to avoid spill
altogether, these findings suggest that coordination of such
operations can be a fishery management tool in addition to a water
management tool. While the phenomenon of fish emigration may differ
among other species, geographic location, and facilities, the reported
results are reascnably applicable to all three of the Department’'s
Upper Feather River reservoirs., Dissemination of these findings among
other reservoir and fishery managers is also warranted.

Besides directly introducing hundreds of rainbow trout into the creek
below, spill from Frenchman Lake in spring normally indicates a good
water supply year and thus ensures higher flows in fall and winter,
presumably keeping the fishery in better condition until the following
year. Low winter flows can damage the fishery by reducing available
habitat and allowing the formation of anchor ice (DWR 1982).
Persistent low fall flows in the early 1990s, following attempts to
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restore the fishery, probably hampered brown trout spawning and
delayed fish population recovery by at least two years.

Several other assumptions about the behavior of rainbow trout in
Little Last Chance Creek were made which have important bearing upon
some of the conclusions of this study. Also, several anecdotal
observations indicate some unexpected behavior occasionally occcurs.
The tendency of rainbow trout to move upstream in lotic environments
during their spawning season was assumed to "prevent" fish from
leaving the study area, allowing anglers an equal opportunity to
capture all trout (marked and unmarked) which passed over the spillway
during 1997. This is supported by the relative absence of rainbow
trout in the creel of anglers fishing more than one mile below the
dam.

Also, we observed a few large trout trying to jump over the net back
up into the spillway pool {and occasicnally others in unlikely
"habitat" amidst the riprap). One collected in the flip-bucket pool
on April 14 bore abrasions suggesting it had been successful after
numerous tries; it was not subsequently recovered in the creel.
However, at least one creeled, marked rainbow trout was observed
caught from the spiliway pool on Opening Day {(this individual had been
marked in March and entered the pool sometime after the net was
removed [after April 20]). An additional 22 large (>35 cm), unmarked
rainbow trout (and 14 additional <35 cm) were also caught in this pool
during the first days of the season. Since only about a dozen medium
to large rainbow trout would have been expected'to spill out of the
lake after the net was removed (based on observations made while the
net was in place), many if not most of these larger fish (creeled from
the spillway pool) probably emigrated earlier in the year {January)
and ascended back into the spillway pool after April 20. The smaller
fish probably spilled, and a few of the 14 less than 35 cm in length
were small enough that they may have been able to pass through the
mesh of the spillway net (and thus not be among the size range sampled
nor contribute to the rate calculations).

The successful ascent of large trout from Little Last Chance Creek
through a steep maze of large riprap and shallow water, back into the
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spillway pocl, is not known to have been previously observed. When
seasonal spill ceases, stranded fish have routinely been observed and
sometimes salvaged from the flip-bucket pool. At the Frenchman
spillway it seems reasonable to assume that all smaller fish found in
this enclosure had earlier spilled from the lake but that at least
some of the larger individuals stranded after spill stops {or caught
there by anglers) may have ascended from the creek. If anglers are
~aware that fish are in this pool they fish there, but often the
stagnating water is dismissed as being devoid of fish. Many dozen
trout have been rescued from these conditions by DWR and DFG employees
in past years, but there is no policy or routine for the collection or
disposition of fish from the Frenchman (or Antelope) spillway.

Variations in the rate of rainbow trout emigration over the range of
higher spill stages, such as those which occurred in January, cannot
be determined because high spill conditions did not occur while the
spillway net was in place. At Antelope Lake, it was demonstrated that
emigration rates tended to increase as spill stage increased, and was
higher at night (DWR 1996). However, both the low emigration rate
observed during relatively low stage at Frenchman Reservoir, and the
high rate inferred to have occurred during January, are consistent
with the rates observed for all species collectively over the range of
similar stages at Antelope Lake. Comparisons between the two studies
must be made cautiously because the fish assemblages, spillway width,
and size of the two reservoirs are so different, but there is a
striking similarity between the general rates of emigration over the
two spillways (Figure 5). Annual numbers of trout planted in
Frenchman Lake in recent years (Table 1) are an order of magnitude
greater than plants at Antelope, but at Antelope other warmwater
species contributed to spill emigration abundance (trout compeosed 6.6
percent of the all fish passing over the Antelope spillway in 1995).
The emigration rates observed during the Frenchman study are
superimposed over the Antelope results {all species collectively; DWR
1896) in Figure 5 and illustrate this similarity under low spill
conditions. At Frenchman Lake there was no significant difference
observed between daytime and nighttime emigration rates, but at
Antelope daytime emigration was rare at low spill stages.
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Effects of Fall and Winter Stream Conditions

Some discussion of fall and winter flow conditions in Little Last
Chance Creek is appropriate because cf the nature and guality of the
fishery which has become reestablished during recent years of
recurring spill. Operating criteria and minimum release requirements
(Appendix A} have remained unchanged since Frenchman Dam construction.
With over 30 years of operation history and hydrologic records now
available, an analysis (Appendix C) suggests that somewhat higher
fall/winter minimum flows could be maintained without significant
impact to reservoir levels and carryover storage. Fall/winter minimum
flows even slightly higher than current conditions have been
previously recognized as having the potential to provide significant
benefits to Little Last Chance Creek habitat and the fishery.

Low minimum releases from Frenchman Dam which occur following the
irrigation season, and persist through the winter, limit the spawning
habitat available for brown trout and overwintering habitat for all
species. If anchor ice forms in the winter, releases less than 2 cfs
(which have occurred in some years) may not be sufficient to keep the
fishery in good condition. While it was recognized many years ago
that any increase above the common 2 cfs release would benefit Little
Last Chance Creek trout (DWR 1982), no detailed operation studies of
alternative minimum releases have been conducted.

Appendix C provides some preliminary illustrations of the impact that
implementation of higher minimum release criteria (4 cfs or 5 cfs)
historically would have had on Frenchman Lake storage. In wet years
there is almost no discernable impact on reservoir levels during
winter. However, these figures show that over the past 35 years there
have been four occasions (1978, 1980, 1993, and 1994) when a
historical 4 cfs minimum release might have had an impact on the
quantity of water available for delivery for irrigation, assuming
terms identical to those contained in the current contract between DWR
and the Last Chance Creek Water District (Appendix B). It should also
be noted that impacts to water supply availability during two of these
years {1978 and 1980} were exacerbated by the special drawdown (for a
DFG chemical treatment project) which occurred in 1975 immediately
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prior to a two-year drought. The figures in Appendix C also show that
the impacts of these higher minimum releases on the availability of
boat ramps at Frenchman Lake is even more infrequent.

‘There is a striking difference between the relative abundance of
rainbow trout and brown trout in the c¢reel of Little Last Chance Creek
anglers compared to standing stock estimates. In 1996 (Elkins 1998)
and 1997, rainbow trout were far more common in the creel than brown
trout, but fish population estimates by Brown (1998a) illustrate that
catchable-sized brown trout are far more common than rainbows in
Little Last Chance Creek. These differences are probably due to a
combination of factors which include the pattern of diminishing angler
activity as the fishing season progresses, the intense and selective
removal of large rainbow trout during the early part of the season,
and the specific behaviors of breown trout (Moyle 1976) which often
make them more difficult to catch compared to other species of trout.
Thus, higher minimum flows would especially benefit the Little Last
Chance Creek fishery since brown trout are the persistent, major
component of this fishery and because their spawning season occurs in

.fall and winter when higher flows would provide more spawning and
overwintering habitat.

The density of young rainbow trout in Little Last Chance Creek greatly
increased by 1997 (Brown 1998b). Many of these fish were the progeny
- of fish which emigrated from Frenchman Lake during recent years of
spill, and some were planted fingerlings/subcatchables from the lake
which emigrated. If habitat becomes limiting because of the
historically high densities which have been observed recently, these
fish would be expected to disperse downstream into Sierra Valley and
the Feather River. Additional overwintering habitat, provided by
increased minimum flows, may thus alsc benefit rainbow trout by
allowing more progeny to mature in the creek between Frenchman Dam and -
Sierra Valley. An abundance of small rainbow trout probably also
significantly benefits the brown treout by providing a good food supply
for this especially piscivorcus species (Moyle 1976) which, as
discussed, is the basis for the persistence of the stream fishery.
Other prey species which previously existed as forage (Sacramento
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sucker, Lahontan redside, speckled dace) in Little Last Chance Creek
have apparently not recovered during the 1990s.

Collection Methodology

Some discussion of the feasibility of the spillway net and collection
method is also appropriate, both in the context of the range of
environmental conditions and the effect on aquatic species. The
collection methods used in the Frenchman spillway became difficult as
spill stages increased toward the higher end of the range occurring
during the study period ($0.6 feet; 70 cfs), so it is presumed that
these methods may have been inefficient or impractical if higher flow
conditions, such as those of January 1997, had occurred. The taper
and relatively steep slope of the Frenchman spillway chute generated a
continuous series of variable-amplitude waves which crashed into and
surged through the flip-bucket pool, making backpack-electrocfishing
difficult. If future study is desired, the mounting of a generator-
powered electroshocking apparatus (perhaps on or under tﬁe bridge
above the flip-bucket pool) may be a superior method.

Under the April 1987 conditions, debris was not a problem in the net;
the relative absence of forest and woody debris around Frenchman Lake
prcbably influenced this. It should be noted that the spillway net
method conceivably could have been used to sample flotsam, detritus,
and other matter discharged from the reservoir to the stream below, if
such study was of interest to researchers. At Antelope Reservoir a
large amount of large and small organic matter was contributed to
Indian Creek via spillway releases (DWR 1996) but the significance of
the amount of such material to the ecology of the creek was not
determined.

There was some unavoidable mortality of fish collected at the spillway
net. The mortality rate induced by the net at Antelope Lake (DWR
1996) was unacceptably high, thus this study included modifications of
the technigue, equipment, and sampling schedule. Still, about 35
percent of the rainbow trout collected from the Frenchman spillway
were dead. Because of the low rate of emigration this was only 10
individuals during the course of this study; if higher rates had
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occurred we were prepared to check and empty the net more frequently
to further reduce mortality. 'An important recommendation of

DWR (1996) was that checking the net more often, perhaps six times per
day and night instead of twice, might greatly diminish mortality.

Potential Application of Findings

The opportunity exists to review operation criteria and fishery
‘management at Frenchman Lake in the context of the downstream sport
fishery and recreation resources, now that these resources have been
restored from the decimation of the early 1990s. Several examples of
possible actions exist as precedent at the State's other Upper Feather
River Reservoirs: special fishing regulations apply to the tributaries
of nearby Lake Davis, where rainbow trout from the lake congregate in
spring and are especially vulnerable early in the angling season;
implementation of revised operating criteria at nearby Antelope Dam in
1978 delivered measurable benefits by augmenting flow conditions in
Indian Creek (Cartier 1979%a,b; Haines 1980, 1981; DWR 1981) without
significant adverse effects on reserveir recreation values;
modifications were made to Grizzly Valley Dam (Lake Davis) operation,
"and water right Permits/Applications associated with that facility,
beginning in 1997 to provide downstream habitat enhancement with
negligible impact to reservoir level; spill has been controlled during
recent years at Lake Davis to prevent the downstream emigration of
northern pike; spill was delayed by more than two months at Antelope
Lake in 1998 and resulted in substantially fewer fish entering Indian
Creek compared to past years (Cartier 1979b; Haines 1981; Hinton 1983;
Tittel 1987; Rischbieter, unpublished data); fish are occasionally
salvagéd from the flip-bucket pools of the Frenchman and Antelope
spillways after seasonal spill ceases.

In light of the findings of this study and data collected by DFG
during recent years, any or all of the above actions warrant further
evaluation and cculd help protect and enhance the quality fisheries of
Little Last Chance Creek and Frenchman Lake. It is also important to
be aware that while Licenses 91B2 and 9928 specify minimum flows (2
cfs, or less under certain conditions; Appendix A) below Frenchman Dam
between October 1 and March 31, there have never been specific minimum

44




flow requirements between April 1 and September 30.° It may be
possible to clarify and refiné, through an administrative process like
the one completed in 1997 for Grizzly Valley Dam water right
Permits/Applications, the obligation to provide a minimum flow year-
round specifically appropriate for Little Last Chance Creek.

In the case of Lake Davis, this study also contributes more assurance
that the State was probably successful in preventing a population of
northern pike from spreading beyond Lake Davis, via Big Grizzly Creek,
prior to the 1997 chemical treatment there. Since 1986, Lake Davis
spill has not exceeded 0.21 feet (Spring 1995), and more recently was
negligible {1996) or non-existent (1997}, suggesting that pike had
little opportunity to enter Big Grizzly Creek. Valves allowing
deepwater ocutflow from the Upper Feather River Reservoirs occasionally
pass fish (DWR 1996; Rischbieter, unpublished data*), including at
Frenchman Dam as demonstrated by one rainbow trout ccllected in the
stilling basin at the outlet valwves, but a large percentage of such
emigrants are probably killed (Stier and Kynard 1986; DWR 1996).

} an unspecified quantity of water must be released at all times in order to "keep in good

condition any fish that may be planted or exist below the dam" (California Fish and Game Code
§5937).

1 since December 1996, special structures have been in place at the outlet of the Lake

Davis valves to increase the likelihood of mortality to northern pike passing through the outlet
works; descriptions of these structures and the monitoring of their effectiveness will be the
basis of a future DWR report.
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i} Recording Raguesied b1 . 5 o RECORDEI) g_[]Sl;g%BgEST
STATE WATER RESOURCES CONTROL BOAKD STATE WATER R N N
Pursuant 10 Govornmuwend Codo Soe, 4103, - S ! v OCN:I MOL BOARD

MORCH..17 . T8%0

Whaen Racorded Mail 1a)

STATE WAITER RESOURCES CONIROL BOAKRD
Room 1140, Rusources Bullding

Sacramenie, Californta 95814

L T B .y ’ ld 2
IDA HOGAN GRONVOLD @'t "LQZD
. RECQRDER, et e
ppg NO'FEL PR
. T
S1ATE OF CALIFORNIA - .
THE RESOMRCES AGEMCY L TR S X B R

SIATE WATER RESOURCES COMIAOL BOARD '
DIVISION OF WATER '!}IGHTS

License for Dive.rrsiori and Use of Water

, S Oy i
AFPI.ICATION_TGgsz_ PERMIT. oy 904 g— ' : ) LICENSI‘-.L.__‘..‘?..:H,:';-‘_‘:!’
nte . . P . . . - . R o L
A .l’ms lS '1‘0 CEI\" Iy 1-’"“. STATE OQF CALII‘O“NI_A, REPARTMERT OF WATER REISOURQEO
FLEY, 1416 - 974 BTRELT, RooM 1123-13, .
SACRAMENTO, CALIFORNIA 95814 .

L made proof as of (the date of inspection)
to the satlsfuctlon’ of 8% ute Water Nasources cﬁﬁﬁEFmﬁﬁzzﬁ'u‘ﬁEﬁt to the use of the water of

LITTLE LAST CHANCE CREEK IH PLUMAS COUNTY

tributary io e ’ .
MIDDLE FORK FLATHEA RIVER THENCE FEATHER RIVER

foi the purpose of . - N ; ' o

under Permit YRR GAT 101 OMERTGar XASRYATHT L0 080 DF AT s HEER perfocted

in accordance wltI\qMQaws of Californiy, the Iegulations of the Doard and the pormit terms; that the

priority of this right dales from ancl that the amount of water to which

this right Iy entitled and herely coﬁﬂﬁﬁh‘d ?Ph:i&(%ﬁsto the amount wctuully Lensficially used for the stuled

purposes and shall not exceed : : } (S

THIRTY THOUSAND {30,000} ACRE~FEET PER ANNUM, TO BR

COLLECTED FROM ABOUT NOVEMBER 1 OF EACH YEAR TO ABGUT JUNE ‘1 ar “THE SUCCLERING

" YEAM, THE WAXIMU WITHDRAWAL IH ANY ONL YEAR SHALL NOT taceEco 13,194 ACRE-FEET.

THE POINT OF DIVERSION OF SUCH WATER 1S LOCATED: R
Soutit 28° rAsT T,200 FEET FROM MW CORNLR OF BECTION 28, T24n, RIGE, HOBEM,
BEING WITHIN uwl/4 oF NE1/4 or BEGTION 33, T24N, n16c, HoDiM. -

A DESCRIPTION OF LANDS OR THE PLACE WHERE
. SUCH WATER 1S PUT TO BENEFICIAL USE 15 A3 FOLLOWS: . o
M . o ' <

+ RECRACATIONAL AMD DOMEBTIC USE AT FRENCHMAN LAKE WITHIN.BECTIOKE 8, 1t 11,20, 2i,
22, 21, 28, 32 awp 33, 124N, R1GE, AHD ALONQ THE: HATURAL CHANNEL (OF 'L VTLE LAST
CHANCE CRELK WITHIH BECTion 33, 724N, RIGE, AND SECTIONA 3,.4, anp 10, T2, RI6E,
HostM. IRAt1gATiON oF 10,000 NET ACRES OF 31,600 aross ACRED AND, INCLO 'NTAL DOMEBTIC
AKO STOGKWATEAING USE WILL BE MADE WITHIN THE DOUNDAR 1E8°OF, LAST CHANCE WATER .
DISTAICT, BEING WITHIN T22N, RISE AND 16E) Anp T23n, nldr, 15 ANp 10E, nnq&u,.ns
BHOWN ON MAP TILED WITH STATE WATER RESOURCES ContaoL BoARrD.

Tt

LifEHSEE SMALLY : e .

" ()" MAINTAIN'DAILY RECORDS OF THE VOLUME OF WATER \N FAENCHMAN REBERV:'L ) n;n:nvonﬁ
WATER SURFACE ELLVATIONS AHD INFLOW (NTO THE REILRYOIR AND QUTFLOW & D
DIVECASIONS THERLFAOM. : ) )

(p) PROVIDE AND, MAINTAIN SUCH HEASURING FACILITIES AB MAY BE NECESBARY '~ ACCUMULATE
SAID REGORDS. RN . '
(¢) MAKE 3AID RECORDE AVAIL OLE TO THE SYATE WATER REBOURGES CONTROL BoAR3, THE

-

STATE DEPARTHENT OF FLEY AND GAME AND THE PACIFIG GAS AND ELEGCTRIC COi PANY
UPON REQUEST. Lo , : v

(p) ALuow AUTHORIZIED AEFRELNTATIVES OF THE ﬂppg&, THE STATE DEPARTKENT OF ©13H
AND GAME AND THE PACIFIZ CAD AND ELECTRIGC COMPANY REASONADLE ACCL3D TO Ties
FRENCHMAN DAM AND RESENVOIR FOR THL PURPOSE OF CHECHING MEADURING FACLL

OF LICEHSEL.

' WRCD 10.4 {i2.87)

vaz-n-e0s 2.0 0u (D oar

i




FtR THE pumposr OF MAINTAINING FiBY L”’l,-

o LICENSEE BHALL RE - .
DOWN THE MATURAL CHANNEL or LITYLE LABT CHAN = CREEK oLLOwW FR:Hc::::lD:: :YPAB' .
lCDNTlNUpy!.anH OF HOT LEBS. THAN 2 cubic rEEY pER BECOND BETWEEN OCTOBER | oF pAcH

YEAR AND MARCH 31 or THE FoLLowINa YLAR} PAGYL noutv:n,'TnAT WHENREVEN FRAEHCHMAN
RESEAVOIR BTOMAGZ 18 LERn THAN 16,000 ACRE-FEET oN OcTomLR 1, THE mrquingn MINIMUN
RELEABES 'BETWILN .- THAT DATE  AND THE FOLLOWING MARCH '

A 31 BHALL BE THE NATURAL INFLOW TO
¢ THE RIBLR/0IR OR-2'cuajc FELT. FER 3LCOND, WHICHEYLR I3 LESS,

-
.

. THI® LICINSE )3 suBJECcT TO COMPLIANCE WITH WATER CooE SEGTIoN 10504,5(a),

Licensee shall allow represatilailves of the Doard and other partics, as may be authorized from thns to
" time by tha Board, reasonable access 1o Project works to daterming compliance with the terms of this Hcansa, ;
All rights and privileges under this license including mathod of diversion, method of use und quantity of i
water diverted-are subjeet {o the continuing authority of the Bourd in accordance with law and in the interest .
of the public welfare to prevent waste, unreasonable-use, unrcusonabla mathod of cuse or unreasonable .
methed of diversion of sald water. L '

Reports shall be filed prompily by licensee on appropriale Jersus which will be provided for the - purpose
from time to time by the Doard. ' :

v The right heroby confirmed to the diversion and use of water is restricted to the point ar points of diversion
lierein specified and to the lands or place of use herein described, . - - LT

This license s grantad and licensee accopts all rights Tierebi: confirined subject Lo the. following provisions ';
of the Water Goder, - - - . : . ’ ¢ e e .
Section 1828, Each Hconse shall be in such form nnd contain such 1erms 03 may bo prescribed by the Doard. TR §
Section 10286, * All licenses shall ba under the tenas aud conditions of Uds divislon {of tho Water Codo). !
«, Secllon 1027, A license shall be effective for such lne s the wnlor nclunuly npproprited under It is used for & useful and
beneflelal purpose in’conformity witly tils division {of the Water Codo} Lut ne ongor. .,
Section 1028, Every license sholl Iuclude 1ho cnumerntion of candlllons tharaby which fa substange shiall Inelude all of tio :
peavislona of this netlelo and tho statement tint uny apprepdulor of walor o whoin o Heonse {s asued kos tlio Lconso subjoct
to the conditlony thoreln expressed, .

Secllon 1020. Lvery leenseo, If ha onceepts o lconse docs so umder the conditions precedent that no valuo whalsosver In
excess of o dctual amount pald o the Stato therefor shall at wny time Lo essigued o or elafmed for eny llcenso grnnted or
issued under \lio jniovisions oill this division (of the Water Codo), br for any tiglils granted ur acqulred under the provisions of
thia diviston (af the Water Coslo}, in respeet lo tho regulation by any compatent publio authorily of tha canrane ae st
gf the services 10 ho rendercd by nnv Jlennsem nr e tha tosldas Or .
fokodo .. £ F e . -

i 254
: ’:.Liwémcan—m’%.—
APPLchTloH_,_;'_w?._.
Penm IT_A-_.E.‘J’__.'b_
License 2108
~TE oF Cararonia t .
: o Doaw
ArE Warsn Mesounces Conangl 1o, I ‘ Kotiryn Holley A | g oty |
; . ] \ ] : ', Stute of Call-
'} LS the files wml records of the Stele Waler Lesouress Cunirgl Board, | C:
A ' | hed...... Agense I
foralg, du herely certify l_hat_lhﬂc uum.:J 1l :

isa trus.cupy of the origlnal on fils in tiis office.

WITNESS my heand ﬂl‘ld the seal of the State Water Resources Control Uu::::.',d,
arch 19
Stute of Califurniy, this...... X0t day of a ,

Title. Supervising rile Clerk

WACH 127 (s.88]
34182908 $:40 AN OBF
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« | Rectording Requested bys™ ' °

_ "STATE WATER' RESQURCES CONTROL ‘BOARD
** Pursuanl to Governmort Code Sec, 6103,

When Reterded Maoll to1 -
ot 1+ STATE WATER RESOURCES CONTROL BOARU
" *‘Reom 1140, Resources Building
Socramento, Californla 95814

State M

S5G39 oo
RECOI‘D..D AT REQUES T oF"
atexr Reaources C
Hg 23 : g onl.ufb)}oard

L A23 “‘9

Of,tir:.ia.l. Re.coxds
,P' AR CO», \.A R..CORDa I

AR : -"o',,ff._u.

B . L. D/‘\Rf\]’“? WoER J'v\ARLEY . "/}‘ﬁgz?
' H . ) . v RICORDER

FEE . Ho Fee .
. e $TATE OF CALIFORNIA -
THE RESOURCES AGENCY
SI‘ME WAIER RESOURCES CONTROL BOARD *
DIVISION OF WATER RIGHTS
License for Diversion and Use of W ater

arpLicaTion_ 18044 PEanT_lﬁﬂiﬁ_ LICENEF_'M_

. r_' . "' ! [ e BYATL OF CALIF'OI\NIA; DEPAI‘ITNLNT QF NATI’.R REBGURCKS
* Taus 1s To Cenniry, TTiat - 1416 « 9th aTREET, RooM- 1123, . et

) SACRAMENTO, CALIFORMIA 9551 4 C

'HAS  made proof asof  SKPTCMDER as, 1869 (the dats of uupechon)
to ‘the satisfaction oI the State Water Hescurces Control Board of a righl to tha use of !he water. of.
LITTLE LAST CHANCE CALEK JN PLUMAB COUNTY .

.
PR e

tributary (0 MIDOLE' FORK FEATHER AIVER THENCE FEATHER RIVER' - thet

B o, B . . -
S . . . e

for the purposs of NECAEAT IOHAL usE et

under Permnit 12946 of the Boerd and that the right to the use of this water has lmm perfected
tn accordance with the laws of California, the Regulations of the Board and the permit tarms; that the
priority of this sight dates from  guLy 6, 1959 and that the amount of water to which
¢his right is entitled and hereby confirmecd Is limited to the amount actuclly Lanaficially used for the stated
purposes and shall not exceed  FOUR THOUBAND NINK HUNORED $IXTY=TWo (4,952) ACRL-FELT.. .

PER ANNUM, TO BL COLLECTED FROM NOVEMDER 1 .OF EACH YEAR TQ VUNE 1.0F THE, . -
\BUCCELDING YEAR. . aro . ) !..
LICENSEE'S RIGHT UNDER THIS LICENSE EXTENOS T0. uronAam OF NATER AB NECEIBARY.
TO REFILL THE REBERVOIR §F EMPTIEO FOR NECKSSARY MAINTEMANCE AND REPAIR OR FoR
CONTAOL OF ROVGH FISH {To THE ExTENT OF 20,000 ACNt-FltT PER AHNUM).

I- "

MAXIMUM AMOUNT TO BE COLLECTLD TO STORAGE UNDLR .THIS LICINSE AND LICENST

2182 sHALL NOT EXCEED 34,962 ACRE~FEET PER ANNUM, UHLLS3 THE ATBLAVOIR HAS BLENM
-EMPTIED AS PROVIDED ABOVE, IN WHICH CASE THE MAXIMUM.AMOUNT T0 BE COLLECTED 7O~
BTORAQGE (N ONL'COLLECTION SEABSON BHALL HOT EXCEED 30,000 ACRE=FELLT PER AHNUM .
SUCH RIGHTS BHALL BE EXCRCISED OHLY DURING THE AUTHnnlllD aronau: SLABON. |7V

1.
RYNEN

"LICENSEE uuu.n. HAVE THE RIGHT TO RALTAIN 55,471‘ Acnt-r:ﬂ 1N ATORAGL m
FAENCHMAN RESERYOIR,

THE POINT OF DIVERSION OF SUCH WATER IS LOCATEDs .

south 28° eAsT 7,200 FEET FROM HW CORNER OF s:cvson 28, 124n, R1Ge, mondn,
BEING VITHIN NWl/4 or HEL/A oF SECTION 33, 124n, R16E, NOBEN.

A DESCRIPTION OF LANDS OR THE PLACE WERE. . SR
SUCH WATER IS PUT TO BENEFICIAL USE IS AS FOLLOMS: :

AT FRENCHMAN LAKE WITHIR BECTIONS 8, 18, 1T, 20, 21, 22, 21, 28, 29, 32 ano 33,
T2AN, R16E, HODAN, AB BHOWH ON MAP FILED WITH STATE WATER AESOURCED CONTROL BGARD.

LICEHSEE BHALL} o

{A) MAINTAIN DAILY RECORDS OF THE VOLUME OF WATER IN FACNCHMAR RESEAVOIR,
ACBENVOIR WATER SURFACE ELEVATIONS AND LKFLOW INTO THE HESERVOIR AND
GUTFLONW AND DIYERSIONS THEREFROM.

(I) PROVIGE AND MAINTAIR BUCH MEASURING FACILITIES AB MAY BE NECEBSARY TO
ACCUMULATE SAID RECOADS.

(C) HAKRE BAID RECORDY AVALL: 'LE 30 THE 8TATE WATER RESQUACES CONTROL BOARD,
THE STATE DEPARTMENT OF 184 AHD GAME AND THE PACIFIC GAS AND ELECTRIC
COMPANY UPQH REQUEST.

B BT ¥ EIPRTH

novr-zeres a-ve 3u O oar -



T Y
= (p) ALLow AurHORiZEL AP

! . - ’-'ri::.":;
DEFARTMENT, or. F oy '
ABLE ACCKSS TO [
MEABURING FACILITIES

REBENTATIVES oF THE DOARD, THE BTATC
AND GAME AND THE PACIFIC QAD AND ELECTRIC COMPANY REABON
FRINGHHQN DAM AND RLAERYOIR rom THE PURPROSE oOF CHECK NG
OF LicENDLE. . :

FOR THE FURPOSE OF MAINTAINING Fisn
THE HATURAL CHANNCL OF LitrLE LABT CHANCE CREER DELGW FRENCHMAN DAM A CONTINUOUS ruvow
OF NOT LESS THAN 2 cumic recy PER BLCOND BETWLEN OCTOBER | OF "EACH :YZAR™ AND! MARCH 31
Or THE FOLLOWING YEAR) PROVIDED, HOWLVER, THAT WHENEVER FREHCHMAN RESERVO IR - STORAGE
18 LESS THAN 16,000 ACRE~fFrET

LIFE, LICENSEE SHALL RELEASL oR BYPASS DOWN .

o+
! ON OCTOBLA 1, THE REQUIRKD MiNIMUM RELEABES BETWLEN :
THAT DATE AMD THE FOLLOWING MARCH 3] SHALL BT THE NATURAL INFLOW To THE AESERVOIR v
OR 2 CubIC FEET ren BECOND, WHICHLVER |8 Liss. .

THIS LICENSE 13 supuLct To COMPLIANCE WITH WATER cooE BECTION 10504,5(a)

Y
v .

DRI | Tk L,

"' Licensee shall allow representalives of the Board and othor pariles,
i

as may be authorized from thne to
ine by the Board, reasonabie Aaccass Lo prefect works lo delermine com

pliance with the termy of this lcense,”
) R
All rights and privileges uncler this licens
waler diverted are subjoct o the continuing
of the publio walfare 1o prevent
wiethod of diverston of satd watar.

e including method of diversion, method of use and quantily of
authority of the Board {n accordance with law and i the interest
wdsto, uttreasonable use, unreasonable method of \use. or unreasonable,
B I R NI T I
Reports shall be filed promplly by licensee on appropriate forms which will be provided for the -purpose.
Jrom time 1o time by the Board, U

v, L ’{.“:_-‘ o
The right hereby confirmed to the diverslon and use of waler is restricied to the peint or points of diversion,
herein specified and 1o the lands or plucs of usa herein describad, . = -y Y e
oot ' LRI T L )
* This license is granted and licensee ucce

Mis all rights heroin confirmed subject.to the following provisions,
of the Waler Code; + -+ ] o v o eyt fahedt e e
. Seclion 1025, Each license shall Lo n such form qund coulnin such tosins as may bo preseribed by tho'Boand, VTR

Seclion 1020, Al Licenses shall be under e terma and condltions of this division (6_f o Water Code),! i .'_"‘ "y
Seclion 1027, A license slinll bs cifective for such thno as tho wnler aclunll{ approprialed under it Is used for o’ m-.hll'lnd
cial purpose ju mlorily with tis divisk (of the Waler Coda) but ne ongor. P
Section 1028, Every license shall Includa the lou of cand X!
provisions of this article and the stak ent idt oy (t
to the conditions thereln expressed, THIA TN been o

Section 1020, Every llcensca, JE he secepls n licriso does so under Uho condilions procedont that ho voluo whalsoever in
oxcess of the actual aniount pald to the Stato therofor shall at auy time be assipned to or claimed for nn‘:i I ted or
issued under the provisions o this division (of the Water leo)l; or for nny rights granked or acquired under thoprovisions of
i divislon (of tho Watne Cadae), In respect 1o, the regulntion Ly wny compotant publio authorily of the services ot the price
ot tho services to be rendered by any lictiwca or by the holder of any rights granied or acquired under the provisions of this
division {of the Waler Code} or in respect |o any valuation for y P of sale Lo or purchase, whether througly condemantion
proceedings or othery by the State ar any dity, clty and ty, iclpal woter ddislriot, rrigation disicict, iighting. distgiot, -
or auy political subdivision of Ure State, of the riuhis and imgperly of nn IioenuTu, or the posssssor of any tights granied,
Lssued, or #cquired under Lhe provisions of Wil division {of the Wator Cmﬁ:)' AL TR N A e At ot
Section 1630. At any tima nfter the explention of tweuly years alter tha granting of o lconse, the Stale or any city, city
aml eounty, municipal walor dintrict, decipgntion district, hglilnyg districs, ur any politieal sulsdivision of Lo Stalo shall hnve the
right to piirchnse lﬁ: works and property ocenpled snd uged vnder the license and ,wnrlgll.:u!,l_t 9L constryciod. l.o{ e
sujoyment of the ights d wider the ki o v Pl ATy

Section 1671. In the event tat the Stale, or an tlot, frrigation district, lighung
dllttlctl or political subdivision of the State so desiring to purclinse and

o owner of the works and mw:f cannol agree
upon the purchase price, the price ahajl be determined in sucl mnumer s is now or inay lecenlter Lo vrovided by law for
determiniog the valye of peoperly taken [n eminent dewmal J4 N

in which iar'sublll;mu shall ‘include ‘all of the
of waoler lo whow o Licenss is Issued-takes. o license subject

mr s 4y
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FOR THE SALE OF WATER




TABLE OF CONTENTS

SECTION PAGE
PrEAMIDIE .ttt e e e 1
Explanatory Recitals . .........oo i 2

A. INTRODUCTORY PROVISIONS .. ... . i 3
1. Deﬁnitions..............; .................................. 3
2. Termof Contract .. .o e e
3. SErVICE OFWELEE o ettt e et et et e 4
4, Pledge of REVENUES .. ... ..tivniri i 4

B. WATERSERVICEPROVISIONS ......... ...t e 4
5. DeliveryofWater .. ... iei i 4
6. Measurement of Water Delivered . ...... ... .. .. . i 6
7. Water Delivery Schedules . ... .. ... ool 6
8. Responsibilities for Delivery and Distribution of Water ............... 7
8. SuspensionofService ................. [ PR 8

C. PAYMENT PROVISIONS ... .. . e . 9
10, Water Charge .. ..ot e 9'
11. Invoice and Water Charge Statement .. ............ .. .o 9
12. Time and Method of Payment ........ ... ... i 10
13. Delinquencyin Payment . .........c..viiieiiiiiiiiiii 10
14. Obligation of District to Make Payments .....................o0n 11
15. Obligation of District to Levy Taxes and Assessments .............. 11



TABLE OF CONTENTS

Continued
SECTION PAGE
D. GENERALPROVISIONS ... . i e 12
16, Remedies NotExclusive ... ... .. 12
17. Opinions and Determinations . . .. ... .. o 12
18. Contracting Officer of the Department .. ........ ... ... cvvninen 13
18. Successors and Assigns Obligations . .......... .. .. ool 13
20, ASSIGNMENt . ... it e 13
21. Walverof Rights . .. .. . o s 13
22, NOHCES . . ot e e 13
23. Maintenance and Inspection of Books, Records, and Reports ........ 14



DWR/LAST CHANCE CREEK WD
SALE OF WATER

STATE OF CALIFORNIA
THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

CONTRACT
BETWEEN THE DEPARTMENT OF WATER RESOURCES
OF THE STATE OF CALIFORNIA
AND
LAST CHANCE CREEK WATER DISTRICT
FOR THE SALE OF WATER

THIS CONTRACT, made this £ 74 day of »/ &7 - . 1996, pursuant to

the provisions of the California Water Resources Development Bond Act, the State
Central Valley Project Act, and other applicable laws of the State of California, between
the Department of Water Resources of the State of California, herein referred to as the
"Department,” and Last Chance Creek Water District, a public agency in the State of
California, duly organized, existing, and acting pursuant to the laws thereof with its

principal place of business in Vinton, California, herein referred to as the "District.”
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WITNESSETH, That:

EXPLANATORY RECITALS

WHEREAS, the Department is authorized to construct and operate facilities for
the storage and conveyance of water, certain of which facilities will make water available
to the District, and

WHEREAS, funds have been provided under the California Water Resources
Development Bond Act and ap_propriation acts for the construction of such facilities; and

WHEREAS, the Department has constrﬁcted Frenchman Unit, consisting of
Frenchman Dam and Lake and appurtenances, on Little Last Chance Creek in the
County of Plumas as a conservation project of said facilities; and

WHEREAS, under permits issued by the State Water Resources Control Board,
herein referred to as the "Board," in approval oprpiications Nos. 16852 and 18844, the
Department is authorized to appropriate unappropriated water from Litile Last Chance
Creek for storage in Frenchman Lake in an amouht not to exceed 34,962 acre-feet
per annum or, under special circumstances stipulated in the Board approval of
Application No. 18844, a maximum of 50,000 acre-feet per annum; and

WHEREAS, prior rights to the use of the water of Little Last Chance Creek were
determined and established by decree of the Superior Court of the State of California in
and for the County of Plumas in Action No. 3085, entitled "In the matter of the
determination of the rights of the various claimants to the water of that portion of

Middle Fork of Feather River and its tributaries situate above Beckwith [Beckwourth]
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in Plumas County and being within Sierra and Plumas Counties, Qa!ifornia" dated
January 19, 1940, and entered January 22, 1940, in Judgment Book No. 5, at page 245;
and

WHEREAS, water was supplied by the Department in 1962 pursuant fo
agresments with the holders of assumed rights under such decree, and from 1963
through 1995 pursuant to several successive contracts with the District; and

WHEREAS, the District proposes to obtain the assignment to it of established
prior rights under such decree and to supply water in satisfaction of such rights during

1996 through 2000; and

WHEREAS, the District desires to obtain a supply of water from the Department;

and

WHEREAS, the District and the Department intend to enter into a more detailed
long-term contract for a supply of water at a later date;

NOW, THEREFORE, it is mutually agreed as follows:

A. INTRODUCTORY PROVISIONS

1. Definitions. When used in this contract, the following terms shall have the

meanings hereinafter set forth:

(a) "Bond Act" shall mean the Califarnia Water Resources
Development Bond Act, comprising Chapter 8, commencing at Section 12830, of Part 6

of Division 6 of the Water Code.

(b) = "SWP" shali mean the California State Water Project.

(c) "SWP Contractors” shall mean entities contracting with the
Department for a dependable supply of Project Water.

3




: ) DWR/LAST CHANCE CREEX WD
' SALE OF WATER
(d) "Pr@éém%:@%f%ﬁr“ ﬁheﬁ?ﬁ meﬁm w.ater. made available for delivary to
SWP Contractors by and through SWP faciiities.
2. Term of Contract. This contract shall becorme effective on the date first |
above written for the sale and delivery of water during the years 1996 through 2000 and
may be renewed from time to time upon terms and conditions satisfactory to the parties.

However, no right to such renewal shall vest at any time in the Department or in the

District.

3. Service of Water. The delivery of water to the District under this contract
shall be subject to the obligations of the Department to deliver Project Water to SWP
Contractors or other long-term obligations of the SWP.

4. Pledge of Revenugs. This contract is entered into for the direct benefit of
the holders and owners of all general obligation bonds issued under the Bond Act, and
the income and revenues derived from the contract are pledged to the purposes and in

the priority set forth in that act.
B. WATER SERVICE PROVISIONS

5. Delivery of Water

(a)  The quantity of water which the Department shall deliver to the
District pursuant to this contract shall be based on the criteria set forth in subdivision (c)
of this article and shall be inclusive of the quantity necessary to satisfy all rights
downstream from Frenchman Dam on Little Last Chance _Creek during the years 1996
through 2000. Such water shall be delivered to the District by the Department at the

outlet works measuring weir of Frenchman Dam. At any time or times the District may

W
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refuse to accept delivery. of water made available to it; however, the District shall remain

obligated to make all payments required under this contract.

(b)  Water diverted at times when Frenchman Lake is full and spilling
shall not be included in the controlled release amount which the Department agrees to

deliver under the terms of this contract.

(c)  On or before March 15 of each year, the Department shall forecast
‘the anticipated storage for Frenchman Lake as of October | of the forecast year. Such
forecast shall include the effects of all releases (including those to be made to the District
under the terms of this contract), current storage, estimated evaporation, and estimated
inflow. Based on the above-mentioned forecast, the Department shall set the quantity of
water which will be available for delivery thfough controlled irrigation releases between
April 1 and December 31 of the forecast year in accordance with the following criteria:

(1) The quantity shall not be less than five thousand (5,000)

acre-feet.

(2)  The predicted decrease in storage from October 1 of the

previous year to September 30 of the forecast year, giving effect to releases,
evaporation, and inflow, shall not exceed ten thousand (10,000) acre-feet uniess a

greater decrease results from the delivery to the District of the quantity specified in

subdivision (c)(1) of this article.

(3)  Subject to the ten thousand (10,000) acre-feet maximum

allowable annual decrease in storage:
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() The quantity shall not exceed twelve thousand (12,000)
acre-feet unless the predicted storage as of October 1 of the forecast year exceeds

thirty-eight thousand five hundred (38,500) acre-feet.

(i} The quantity shall not exceed seven thousand (7,000)
acre-feet unless the predicted storage as of October 1 of the forecast year exceeds

twenty-seven thousand five hundred (27,500) acre-feet.

(i) The quantity shall not exceed five thousand (5,000)
acre-feet unless the predicted storage as of October 1 of the forecast year exceeds

twenty-one thousand five hundred (21,500) acre-feet.

If precipitation or other weather conditions after March of the
forecast year warrant, the Department may, at any time or from time to time before May 1
of the forecast year, adjust the forecast of anticipated storage and redetermine the

quantity of water which will be available for delivery' to the District under the above

criteria.

8. Measurement of Water Delivered. The Department shall measure all

water delivered to the District and shall keep and maintain accurate and complete
records thereof. At any time or times, the District may inspect such measuring devices

and equipment as are instailed by the Departmenf and the measurements and records

taken therefrom.

7. Water Delivery Schedules

(a)  Assoon as it is reasonably possible within each year, the District
shall notify the Department of the desired amounts, times, and rates of delivery of water

pursuant to this contract. insofar as such amounts, times, and rates of delivery to the
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District are consistent with the delivery capability of Frenchman Lake under its
established operation criteria, the Department shall make a reasonable attempt to
comply with the District's requested water delivery schedules and shall notify the District,

as far in advance as possible, of any substantial variance therefrom.

(b) A water delivery schedule may be changed by the Department upon
the District's request. The District shalf notify the Department within a reascnable time
before the desired change is to become effective, and such change shall be subject to
review and modification by the Department in like manner as the schedule itself.

8. Responsibilities for Delivery and Distribution of Water

(a)  Neither the Department nor any of its officers, agents, or employees
shali be liable for the‘control. carriage, handling, use, disposal, or distribution of water
supplied to the District under the terms of this contract after such water has passed the
delivery point described in Article 5; nor for claim of damage of any nature whatsoever,
including but not fimited to property damage, personal injury or death, arising out of or
connected with the control, carriage, handling, use, disposal, or distribution of such water
beyond said delivery point.

(b)  Neither the District nor any of its officers, agents, or employees shall
be liable for the control, carriage, handling, use, disposal, or distribution of water before
such water has passed the delivery point described in Article 5; nor for the claim of -
damage of any nature whatsoever, including but not limited to property damage,
personal injury or death, arising out of or connected with the controt, carriage, handling,

use, disposal, or distribution of such water before it has passed said delivery point.



mmﬁmm | mmww CREER WD
SALE OF WATEER
(¢)  The District shall be respoﬁsible for apportionrpent and delivery of all
water supplied to it under the terr‘ns.of this contract including the delivery of water in
satisfaction of rights to the hse of the water of Little Last Chance Creek determined and
established by decree of the Superior Court of the State of California, in and for the
County of Plumas, in Action No. 3095, and will hold the Department harmless against
any claims for damages arising out of the District's apportionment and delivery of water
in satisfaction of such rights and from any failure or omission of defivery of such water.
(d)  Inthe event that a shortage occurs in the quantity of water estimated
to be available to the District under this contract, or in the event that for any reason the
Depariment does not deliver the quantity of water to the District at the times and rates
requested by the District, no liability shall accrue against the Department or any of its
officers, agents, or employees, for any damage, direct or indirect, arising from a shortage
in such deliveries of water.

8. Suspension of Service. In the event of any default.by the District in the
payment of any money required to be paid to the Department hereunder, the Department
may suspend deliveries of water under this contract for so long as such defauit
continues. During such period the District shall remain obiigated to make all payments
required under this contract. Action taken pursuant to this article shall not deprive the
Department of or limit any remedy provided by this contract or by law for the recovery of

money due or which may become due under this contract.
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C. PAYMENT PROVISIONS

10. Water Charge

(@  Each year, the District shall pay the Department a sum of money to
be calculated as follows:
(1) At as early a date each year as is reasonably possible, the
Department shall determine the total Department costs attributable to the operation and
maintenance of Frenchman Dam and Lake during the ten calendar years immediately

nreceding the forecast year. This tota! shall be divided by ten to determine an average

annual cost.

(2)  The average annual cost shall be divided by $35,370 to

determine an escalation factor.

(3)  The sum of money to be paid shall be the product of 514,000
multiplied by the escalation factor and shall be rounded to the nearest $1,000.
(b)  Notwithstanding the water charge specified in subdivision (&) of this

article, the annual water charge shall not be increased by more than two thousand

dollars ($2,000) from cne year to the next.

11.  Invoice and Water Charge Statement. On or before April 10 of each

year, the Department shall mail to the District an invoice indicating the District's payment
obligation for the current year, and a water charge statement listing all steps used to
calculate the District's payment obligation for that year, as set forth in Paragraph 10 of

this contract, which shall include a listing of all operation and maintenance costs for

Frenchman Dam and Lake for the previous year.
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12. Time and Method of Payment

(a)  The District shall make payment to the Department under this

contract as follows:

(1)  One-half of the total annual payment shali be made on or

before May 1 of each year.

(2)  The remaining one-half of the total annual payment shall be
made on or before October 31 of each year. |
(b) In fhe event that the Deﬁartment discontinues thé delivery of water in
any one year for the remaining portion of that year; payments made by'the District in that
particular year in excess of the amount necessary to pay for the water actually delivered
to the District in that y.eér.will beuréfuﬁded- vﬁthin sixty (60) days after tﬁe d'iscbntinuance
of operations under this contract; however, at the District's option, excess payments will

be credited to the District's account for future deliveries of water.

13. Delinquency in Payment

(a)  The governing bddy of the District shall provide for the punctual
payment to the Department of payments which become due under this contract.

(b)  Upon every amount of‘money required to be paid by the District to
the Department pursuant to this contract which remains unpaid after it becomes due and
payable, interest shall accrue at an annual rate equal to that earned by the Pooled
Money Investment Account, as provided in Gevernment Code Sections 16480, et seq.,
calculated monthly on the amount of such delinquént.payment from and after the due

date until it is paid. No interest shall be charged to or be paid by the District unless such

delinquency continues for more than thirty (30) days.

10
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14,  Obligation of the District to Make Payments

(a) The Distri_ct'é failure or refusal to accepf delive'ry of water made
available for delivery tb it pursuant to this contract shall in no way relieve the District of its
obligation to make payments to the Department as provided for in this contract. The
Department,- however, shall make reasonable efforts to dispose of any water made
available to but not required by the District, and any net revenues from such dispesal
shall be credited to the District's account provided that the District has made all

‘payments to the Department required under this contract.

(b)  The District as a whole is obligated to pay to the Department the

payments becom:ng due under this contract, notwnhstandmg any individual default by its

constituents or others in the payment to the District of assessments, tolls or other

charges levied by the District.

1'5. Obligation of the District to Levy Taxes and Assessments
(@)  If the District fails or is unable to raise sufficient funds by other
means, the governing body of the District shall levy upon all property in the District not

exempt from taxation, a tax or assessment sufficient to provide for all payments under

this contract.

(b)  Taxes or assessments levied by the governing body of the District
pursuant to subdivision (a) of this article shall be enforced and collected by all officers of
the District charged with the duty of enforcing and collecting taxes or assessments levied
by the District.

| (c)  All money collected for taxes or assessments under this article shall

be kept in a separate fund by the treasurer or other officer of the District charged with the

11
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safekeeping and disbursement of funds of the District, and, upon the written demand of
the Departrhent, the treasurer or other officer shall pay over to the Department all such
money in the officer's possession or control then due the Department under this contract,

which money shall be applied by the Department to the satisfaction of the amount due

under this contract.

(c_i) In the event of failure, neglect, or refusal of any officer of the District
to (1) levy any tax or assessment necessary to provide payment by the District under thisl_
-C_On-f-r-act; (2) enforce or collect the tax or assessment; or (3) pay over to the Department
ény money then due the Department collected on the tax or assessment, the Department
may take such action in a court of competent jurisdiction as it deems necessary to
bbﬁpel tl;le performance it their proper sequence of all s;ucﬁh duties. Action taken
pursuant hereto shall not deprive the Department of or limit any remedy provided by this

contract or by law for the recovery of money due or which may become due under this

contract.

D. GENERAL PROVISIONS

' 16. Remedies Not Exclusive. The use by either party of any remedy specified
herein for the enforcement of this contract is not exclusive and shall not deprive the party

using such remedy of, or limit the application of, any other remedy provided by law.

17. Opinions and Determinations. Where the terms of this contract provide

for action to be based upon the opinion, judgment, approval, review, or determination of
either party hereto, such terms are not intended to be and shall never be construed as
permitting such opinion, jud'gment, approval, review, or determination to be arbitrary,

capricious, or unreasonable.
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18.  Contracting Officer of the Department. The contracting officer of the

Department shall be the Director and the Director's successors, or their duly authorized
representatives. The contracting officer shall be responsible for all discretionary acts,

opinions, judgments, approvals, reviews, and determinations required of the Department

under the terms of this contract.

18. Successors and Assigns Obligatfons. This contract and all of its

provisions shall apply to and bind the successors and assigns of the parties hereto.

20. Assignment. No assignment or transfer of this contract or any part hereof,
rights hereunder, or interest herein by the District shall be valid unless and until it is
approved by the Department and made subject to such reasonable terms and conditions

as the Department may impose.

21.  Waiver of Rights. Any waiver at any time by either party hereto of its

rights with respect to a default or any other matter arising in connection with this contract
shall not be deeméd to be a waiver with respect to any other default or matter.

22. Notices. All notices thét are required either expressly or by implication to
be given by one party to the other under this contract shall be signed for the Department
by its contracting officer, and for the District by its President and the President’s
successors or their duly authorized representatives. All such notices shall be deemed to
have been given if delivered personally or if enclosed in a properly addressed envelope |
and deposited in a United States Eost Office for delivery by registered or certified mail.

Unless and until formally notified otherwise, the District shall address all notices to the

Department as follows:

i3
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Department of Water Resources
State Water Project Analysis Office
Post Office Box 942836
Sacramento, California 94236-000{

and the Department will address all notices to the District as follows:
Last Chance Creek Water District

Post Office Box 24
Vinton, California 86135

23. Maintenance and Inspection of Books, Récords, and Reports. During- -
| regufar office hours, each of the parties hereto and their duly authorized representatives ]
shall have the right to inspect and make copies of any books, records, or reports of the
other party pertaining to this contract or matters related hereto. Each of the parties
hereto shall maintain and make available for such inspection accurate records of all of its

costs, dishursements, and receipts with respect to its activities under this Contract and

the Bond Act.







FRENCHMAN LAKE OPERATION HISTORY Capacity 55,477 acre-feet INFLOW
MONTH WATER | STORAGE" | STORAGE | STREAM || WATER WATER TOTAL SPILL | ESTIMATED | TOTAL | COMPUTED
SURFAGE o CHANGE | FLOW | susmLY RIGHT | REGULATED EVAPORATION | outFLow|  oa
ELEVATION MAINT. | CONTRACT | ENTITLEMENT |  RELEASE T e ESTIMATED
(i fest) SEEPAGE
1962
Jan 5503.17 359 359 0 o 0 0 0 ) 0 359
Feb 5510.62 988 629 0 ] 0 0 0 ) 0 628
Mar 5519.34 2,208] 1,220 0 ] 0 0 0 31 31 1,251
Apr 5540856 | 13,619] 11,411 0 0 922 922 0 196] 1,118] 12,529
May 5550.15 13,811 152 0 0 3,096 3,096 a 250 3,346 3,538
Jun 5548.38 11,473 -2,338 0 1] 2,791 2,791 v} 284 3,075 737
Jul 5545599 | 11,250 223 0 0 128 128 0 304 432 209
Aug 5540.49 B418] -2,832 5 0 2.446 2,451 ] 387| 2838 3
Sep 554018 8,274 144 13 0 0 3 0 227 240 %6
Oct 5544.82 | 10,602| 20328 80 0 0 80 0 126 206 2,534
Nov 554558 | 11,020 418 13 0 0 113 0 88 201 619
Dec 554711 11,900 380 117 0 0 117 0 B0 77 1.057
Total 11,500 328 0 9,383 8,711 0 1,653 11.664] 23,564
1963
Jan 5554 61 16,955| 5,005 120 0 0 120 0 43 163 5258
Feb 5565.64 | 26731 9.736 115 0 0 115 0 73 188 3,924
Mar 56687.73 28,875 2,144 52 0 85 117 0 129 248 2,390
Apr 5574.63 | 36.703|  7.828 0 0 119 119 0 206 325 8,153
May 557969 | 43,236] 6,533 0 0 B89 689 0 398 1,087 7,617
Jun 857812 | 41.138] -2.098 0 0 3,022 3.022 0 3B4| 3,506 1,408
Jul 5577.35 | 40.133] 1,005 ) 0 591 591 ] 851 1.442 437
ALg 557266 | 234.341] 5792 0 0 4,919 4,919 0 901| 5,820 28
Sep 5572.41 34,049 292 0 0 224 224 ] 342 866 374
Oct 557217 | 33,770 279 30 0 151 181 0 288 465 190
Nov 5572.89 | 34,611 B4 54 h) 31 125 0 188 313 7,154
Dec 557310 | 34,966 355 117 0 0 117 0 124 241 596
Total 23,066 528 0 3,811 10,339 0 4.127| 14,466] 37,520
1964
Jan 557369 35,563 597 123 0 0 123 0 83 206 803
Feb 5574.05 | 35,996 433 17 0 0 117 0 93 210 643
Mar 557545 | ar.717] 721 124 0 0 124 0 154 278 1,999
Apr 557852 | 41.667| 3,950 136 ) 0 136 0 397 533 1,483
May 5576.30 | 41,376 291 70 0 3,534 3,604 0 513] 4117 3,826
Jun 5576.59 | 39,155]  -2.221 51 0 2,543 2,594 0 560| 3,154 933
Jul 5574.85 | 36,973] -2182 28 0 1,468 1,496 [ 742  2.238 56
Aug 557130 | 32.771] 4,202 3 0 3,564 3,572 o 693] 4,265 63
Sep 557142 | 31,782 089 2 0 581 593 [} 550 1,143 154
Oct 5570.06 | 31,383 399 52 o 182 234 0 318 552 153
Nov 557013 | 31,460 77 110 0 16 126 C 178 304 381
Dec 5876.22 38,685 7,225 123 0 v 123 [+ 120 243 7.468
Total 3719 954 0 11888 12,842 o 4401 17,243| 20,962
1965
Jan 557588 | 43,0494] 4,800 123 0 o 123 0 92 215 5,024
Febr 5580.03 | 44.938]  1444] 2,432 0 0 2,432 0 107[ 2539 2.983
Mar 558554 | 51.617| 6.679 232 0 0 232 0 181 413 7.002
Apr 5585.71 58.160|  6.543 417 0 0 417| 6.935 310| 7,662] 14,205
May 5588.49 | 56.194| 1,966 147 0 285 432|  9.961 597] 10,990 9,024
Jun 5586.08 | 53.821] -2,373 0 0 3,160 3,160 654 670| 4.484 2111
ul 558553 | 51.602] -2,219 0 ) 1763 1,763 0 o45] =z.708 289
Aug 5583.62 | 4B.768| -2,834 0 ) 2,501 2.501 0 738] 3.230 405
Sep 5682.05 46,510 -2,258 i} [} 1,817 1.817 0 520 2,337 79
Oct 558163 | 45017 593 0 o a70 A70 0 435 505 312
Nov 5581.97 46,397 480 80 [} 83 163 0 227 380 B70
Cec 5582.40 47,008 611 123 ¢ 0 123 0 149 272 883
Total 8,323 3,554 1] 10,079 13,633 17,550 4,971 36,154 44 ATT




FRENCHMAN LAKE OPERATION HISTORY Capacity 55,477 acre-feet INFLOW
MONTH WATER | STORAGE®| STORAGE | STREAM | WATER WATER TOTAL SAILL | ESTMATED | TOTAL | COMPUTED
SURFAGE CHANGE | FLOW | suppLY RIGHT | REGULATED EVAPORATION | outFlow|  or
ELEVATION MAINT. | CONTRACT | ENTITLEMENT |  RELEASE. AND ESTIMATED
(in foet) T T SEEPAGE
1966
Jan 557283 | 47,480 472 123 0 0 123 ) 100 223 695
Feb 5583.07 | 47.969 FTT) 1 o 0 11 0 11 222 711
Mar 557475 | 50,433| 2,464 123 0 0 123 0 184 307 2,771
Apr 5574.86 50,596 163 20 0 2,011 2,031 [} 293 2,324 2,487
May 5582 .54 47,208 -3,388 0 0 3,779 3,779 [0} 698 4477 1,089
Jun 5579.99 43,644 -3,564 3 0 2,802 2,905 o} 761 3,666 102
Jul 557717 39,900 -3,744 58 0 2,928 2,986 0 840 3,826 82
Aug 557549 | 37,767| -2.133 3 0 1,395 1,398 0 831] 2,229 96|
Sep 557505 | 37.220 5AT7 106 0 [ 106 0 553 659 112
Oct 557467 | 36,752 468 124 0 0 124 0 353 477 )
Nov 5575.11 37,294 542 119 ] 0 119 0 198 317 859
Dec 5576.09 38,520 1,226 123 0 0 123 [} 132 255 1,481
Total -8 488 913 0 13,015 13,028 0 5054 18,982| 10,494
1967
Jan 5577 5 40,327 1807 123 0 0 123 0 89 212 2,019
Feb 557942 | 42.871| 2544 111 0 0 (EK 0 102 213 2,757
Mar 558560 | 51844 8973 123 0 0 123 959 180 1,282 9,276
Apr 5588.57 | 56,322| 4478 158 0 0 158 18,590 306] 19,054 5,901
May 5589 41 57673]  1.351 126 0 0 126]  9.402 523 10,051 20,580
Jun 558845 | 56,131 -1.542 119 0 0 [RE] 787 563] 1469 8,542
i 5587.28 | 64,287| 1,844 45 0 1,163 1.208 0 995] 2,203 1,146
Aug 558304 | 47,926 6,361 0 0 5 665 5,665 0 1,005] 6,670 309
Sep 558172 | 46,044| 1,882 0 a 1,537 1537 0 683] 2,220 338
Oct 558164 | 45931 113 117 0 15 132 0 409 541 428
Nov 558178 | 46,128 197 119 0 0 119 0 254 373 570
Dec 5582.15 46,6852 524 123 0 0 123 0 212 335 859
Total 8.132] 1,164 0 5,380 9,544| 29738 5321| 44603] 52,735
: : ]
1968
Jan 5582.77 | 47,537 885 123 0 0 123 0 114 237 1122
Feb 558552 | 51.587| 4,050 115 0 0 115 [ 117 232 4,282
Mar 5587.52 54 862 3,075 123 0 0 123 0 185 308 3,383
Apr 558743 | 54521 141 71 1,704 0 1,775 618 316] 2,709 2,568
May 558572 | 51,888 -2.632 o] 3.257 ) 3.257 0 50| 3,767 KES
Jun 558312 | 45,042| -3.847 0 3,320 0 3,320 0 812] 4,132 285
Jul 558114 | 45231 -2.811 0 1,954 0 1.954 0 1,004] 2,958 147
Aug 557848 | 41614 -3.617 0 2,807 0 2,807 0 810] 3,617 0
Sep 557769 | 40575 -1.039 56 a58 0 512 ] 856] 1,170 131
Oct 5577.42 40,224 =351 109 83 0 172 0 3s0 582 211
Nov 557766 | 40432 208 119 0 0 119 0 208 327 535
Dec 5578.03 | 41,020 588 123 0 0 123 0 144 267 855
Total 5632 839] 13,563 0 14,402 618 5266] 20,286| 14,654
1968
Jan 558219 46,767 5,747 123 0 0 123 [} 94 217 5,906
Feb 558387 | 49.192| 2425 126 0 0 126 0 101 227 2.710
Mar 558563 | 51812| 20620 2543 0 0 2,543 0 177 2,720 5,340
Apr 5589 .48 57,847 6,035 1,265 0 0 1,265 12,470 321 14,056 20,091
May 5588.69 56,574 -1,273 21 0 0 21 13,555 323| 13,899 12,626
Jun 5588.06 55,571 -1,003 A0 2,116 0 2,156 853 603 3612 2,608
Jul 5586 54 | 53,200] -2.371 0 1,880 0 1,860 1 1,017| 2,898 527
Aug 5582.40 47,068 -6,134 0 5,135 0 5,135 0 1,037 8,172 38
Sep 5581.40 45652 -1,414 0 849 0 849 0 692 1,541 127
Oct 5581.30 45,512 -140 61 157 ¢} 218 0 336 554 414
Noy 558131 | 45,526 14 119 0 0 119 0 224 343 357
Dec 5582.10 | 46,638]  1.113 123 0 0 123 0 155 278 1,391
Total 5,619 4,421 10,137 o 14,558 26,879 5,080 48517 52,136




FRENCHMAN LAKE OPERATION HISTORY Capacity 55,477 acre-feet [INFLOW
MONTH WATER | STORAGE"| STORAGE | STREAM || WATER WATER TOTAL SPILL | ESTIMATEC | TOTAL | COMPUTED
SURFACE CHANGE | FLOW | SUPPLY RIGHT | RecutaTeD| EvAPORATION | outFlow|  or
ELEVATION T | mant. | contract | EnTITLEMENT | RELEASE AND ESTIMATED
(i feat) I sEepAce
1970
Jan 558895 56,991 10,352 123 0 s} 123 1,308 104 1,535 11,887
Feb 5588.60 | 56,430 561 111 o 0 11| 4,848 192[ 5,071 4,510
Mar 5588.56 | 56,366 54 123 0 [ 123 3,935 182f 4,250 2,186
Apr 558842 | 56,143 223 119 0 0 119] 3,116 319| 3,554 3.331
May 5588.25 | 55873 270 73 677 0 750| 2,759 5261 4,035 3.765
Junt 5585.32 51,344 -4,529 0 5,082 0 5,092 43 630 5,765 1,236
Jul 558348 | 48837| 2,707 0 1,880 0 1,890 ] 968] 2,858 151
Aug 557936 | 42,848|  -5,789 0 3,732 0 3,732 0 1,057| 5789 ]
Sep 557901 | 41051 -1,797 3t 1182 0 1213 ) 797] 2,010 213
Oct 557769 | 40,632 218 18 282 0 300 0 379 679 260
Nov 557868 | 41937 1,305 118 0 0 119 0 211 330 1.635
Dec 557956 | 43.118] 1,181 123 0 0 123 0 148 271 1.452
Total ~3,521 840|  13.855 0 14,695 16,009 5443 36.147| 32626
1971
Jan 558138 | 45624 2,506 129 0 0 129 0 56 225 2,731
Feb 5583.16 | 48,158] 2,534 118 0 0 118 0 100 218 2,752
Mar 558743 | 54,580| 6422 118 0 0 118 0 177 255 6,717
Apr 5588.04 | 56,975 2,395 119 0 0 19| 7,454 a21]  7,894| 10,289
May 558924 | 57,458 483 123 0 0 123 14,000 534| 14.657| 15,140
Jun 558803 | 55524] -1,934 81 1212 0 1.293| 6,993 769] 9,055 7421
Jul 558646 | 53.077| -2,447 0 2,590 0 2,590 0 971| 3,561 1114
Aug 5582.77 | 47.598] -5481 ] 4,608 0 4,608 0 981|  5.560 108
Sep 558151 | 45,808] -1,790 0 1,305 0 1,305 0 865| 1,970 180
Oct 5581.26 45,458 -350 0 301 0 301 0 336 837 287
Nov 558143 | 45,694 238 77 108 0 180 0 224 204 642
Dec 5582.15 46,710 1,016 123 0 Q 123 0 155 278 1,294
Total 3,582 888 10,119 0 11,007| 28,447 5,329| 44783 48,375
1972
Jan 5582.75 | 47,567 857 123 o 0 123 0 100 223 7,080
Feb 558364 | 48,856  1.289 115 o 0 115 [ 101 216 1,505
Mar 5586.69 53,431 4,575 123 1} 0 123 0 181 304 4 878
Apr 558781 55177] 1746 93 692 0 785 0 313| 1,088 2,844
May 5586.82 | 53,832] -1.545 18 2842 0 2,658 0 514] 3,172 1827
Jun 5584.12 | 49.559] 4.073 0 3,664 0 3,664 ] 750] 4414 341
Jul 5580.09 | 43,839] -5.720 0 4,629 0 4,629 0 1,140] 5,769 49
Aug 5577.06 | 40.986| -2.853 0 2.005 0 2,005 0 889 2.894 41
Sep 5577.36 | 40,203 783 0 478 ) 478 0 269 547 164
Oct 5577.23 | 40,035 168 0 322 0 322 0 350 672 504
Nov 557747 | 40,346 311 202 0 0 202 0 207 309 720
Dec 5577.97 | 40,899 653 200 0 0 208 0 144 353 1,006
Total 5771 881| 14,432 0 15.313 0 5158 20,471 14,760
1973
Jan 5578.82 | 42,124 1125 209 0 0 200 0 93 302 1427
Feb 557563 | 43.213]  1.089 189 ] 0 189 0 94 283 1372
Mar 558142 | 45680 2,467 209 0 0 209 0 165 374 2,841
Apr 5584.79 | 50551 4,871 151 837 0 588 0 260| 1,278 6,149
May 558331 48,376 2,175 0 46689 0 4,669 0 532 5,201 3,026
Jun 5581.73 46,116 -2,260 0 1,777 0 1,777 0 758 2,535 275
Jul 5578.77 | 42,057| -4,059 0 3,301 0 3,301 0 B24| 4,125 6
Aug 5576 60 39,225 -2,832 0 2072 0 2,072 0 817 2,889 57
Sep 557598 | 8438 787 0 312 0 312 0 646 958 171
Oct 557582 | 38,237 -201 168 3 0 171 0 415 586 385
Nov 557641 | 38.970 733 148 0 0 144 0 202 346 1079
Dec 5577.75 | 40,711 1,741 120 0 0 120 0 141 261 2,002
Total -288 1,190 12,871 0 14,161 0 4977 19,138 18,850




|FRENCHMAN LAKE CPERATION HISTORY Capacity 55,477 acre-feet INFLOW
MONTH WATER ] STORAGE"| STORAGE | STREAM | WATER WATER TOTAL SPILL ESTIMATED | TOTAL | COMPUTED
SURFACE CHANGE | FLOW | SUPPLY RIGHT | REGULATED EVAPORATION | outriow|  oR
ELEVATION MAINT. | CONTRACT | ENTITLEMENT | RELEASE AND ESTIMATED
{in feet) o SEEPAGE
1974
Jan 5581.19 45,345 4,634 117 i} Q 117 0 94 21 4,845
Feb 5582.11 46,653 1,308 128 o] 0 128 ] 98 228 1,534
Mar 5586.93 53,802 7.149 141 0 Q0 141 Q 176 317 7,466
Apr 5588.69 56,574 2,772 1,335 4] Q 1,335 3,258 318 4911 7,683
May 5588.17 55,746 -828 1714 454 0 625 4935 528 5,088 5,260
Jun 5584,71 50,432 -5,314 o 5,262 0 5,262 9 889 6,140 826
Jul 5581.02 45122 -5,310 [ 4542 0 4,542 0 927 5,469 159
Aug 5577.58 40,489 -4,633 o 3812 0 3612 0 1,091 4703 70
Sep 5575.67 35,049 -2.440 0 1.693 0 1,693 0 797 2,490 50
Oct 5575.40 37,7 =338 k1.3 193 0 237 Q 362 599 261
Nov 5575.31 37,599 -112 o 232 Q 232 0 174 406 294
Dec 5575.60 37,961 362 85 96 0 181 0 137 318 680
Total -2,750 2,015 16,090 0 18,105 8,202 5571 31,878 29,128
1975
Jan 5575.94 38,388 427 137 i} 0 137 0 88 225 652
Feb 5576.64 39,276 888 427 0 0 427 Q 89 516 1,404
Mar 5576.67 39,315 a9 2,366 0 0 2,366 0 154 2,520 2,559
Apr 5578.31 41,446 2,131 3,669 a 0 3,669 4} 257 3,926 6,057
May 5584.60 50,269 8,823 2,696 3,610 0 6,306 0 392 65,698 15,521
Jun 5580.89 44 941 -5,328 1,684 5,891 0 7.575 Q 718 8,293 2,965
Jul 5577.97 40,999 -3,942 750 2,463 0 3.213 0 B41 4,064 12
Aug 8571.20 32712 -8,287 1,769 5,864 0 7.733 Q 680 8,413 126
Sep 5567.95 29,158 -3,554 2,519 674 0 3,193 0 474 3,667 113
Oct 5563.99 25157 -4 001 3,768 0 0 3,768 0 375 4,143 142
Nov 5564.23 25,390 233 42 a 0 42 0 165 197 430
Dec 5564.66 25,8190 420 0 Q 0 0 0 107 107 527
Total -12,151 19,827 18,602 0 38,429 4] 4,330 42,759 30,608
1976
Jan 5565.10 26,243 433 0 0 0 0 0 69 69 502
Feb 5565.71 26,851 608 i} 0 0 0 0 70 70 678
Mar 5566.38 27,529 678 0 0 0 0 0 122 122 800
Apr 5565.07 26,213 -1,316 4 1,563 Q 1,567 0 204 1,771 455
May 5561.03 22,391 -3,822 Q 3,654 0 3,654 0 466 4,120 298
Jun 5557.02 18,544 -3,447 0 2,545 1] 2,545 0 739 3,284 -163
Jul 5554 .43 16,904 -2,040 aQ 1,575 0 1,575 o 511 2,086 46
Aug 5652.20 15,265 -1,639 i} 1,360 0 1.360 0 363 1,723 84
Sep 5551.20 14,566 599 13 529 0 542 0 376 918 219
Qct $550.82 14,306 -260 18 211 0 229 0 246 A75 215
Nov 5550.72 14,238 -68 147 0 0 147 0 109 256 188
Dec 5550.77 14,272 34 145 1} 0 145 0 75 220 254
Total -11,538 327 11,437 0 11,764 0 3,350 15,114 3,576
1977
Jan 5551.07 14,477 205 105 0 0 105 n] 48 153 358
Feb 5551.53 14,794 317 187 1} o] 187 0 48 235 552
Mar §551.82 14,997 203 121 0 170 291 0 84 375 578
Apr 5551.74 14,941 -56 112 30 44 186 0 140 326 270
May 5551.00 14,429 -512 68 671 [+ 739 [} 231 970 458
Jun 5546,52 11,594 -2.835 0 2,748 o 2,748 0 334 3,082 247
Jul 5542 83 9,594 -2,000 0 1,548 1] 1,548 o} 474 2,022 22
Aug 5539.60 8,041 -1,553 2 1,223 1} 1,225 [} 343 1,568 15
Sep 5538.87 7,715 -326 7 152 0 159 0 200 359 33
Oct 5538.85 7,706 -9 20 [ 0 20 0 70 g0 81
Nov 5538.59 7,768 62 44 o 0 44 o 70 114 176
Dec 5539.90 8,178 410 133 0 0 133 &} 49 182 5a92
Total -6,094 799 6,372 214 7,385 3 2,091 9,476 3,382
| i |




FRENCHMAN LAKE OPERATION HISTORY Capacity 55,477 acre-feet INFLOW
MONTH WATER | STORAGE*| STORAGE | STREAM | WATER WATER TOTAL SPILL ESTIMATED | TOTAL | COMPUTED
SURFACE CHANGE | FLow | suppLy RIGHT REGULATED EVAPORATICN | outFiow|  or |
ELEVATION T MAINT. | CONTRACT | ENTITLEMENT | RELEASE | AND S ESTIMATED
i fast) T SEEPAGE T
1978
Jan £542.35 9,352 1,174 141 0 0 141 0 34 175 1,349
Feb 5544.93 10,699 1,347 128 0 0 128 Q 36 164 1,511
Mar 5558 80 21296] 10597 1419 0 0 141 0 85 226 10,823
Apr 5566 40 27,550 6,254 123 210 0 333 0 193 26 6,780
May 5567.09 28,259 709 0 3,080 0 3,060 0 341 3,401 4110
Jun 5§563.76 24936 -3,323 0 3,650 0 3,850 i} 586 4,238 913
Jul 5561.11 22463 -2473 0 2,099 0 2,099 ] 637 2736 263
Aug 5558.39 20,082 -2,381 Q 1,857 ) 1,857 4] 597 2,454 73
Sep 5557 51 19,346 736 i 520 Q 520 ] 375 895 159
Qct £557 12 19,025 -321 54 118 0 170 o 345 515 194
Nov 5557 .12 19,025 0 120 0 9 120 ] 131 251 251
Dec 5557 20 19,091 86 135 0 Q 135 0 90 225 291
Total 10,913 842 11,512 0 12,354 4 3,450 15,804 26,717
1979
Jan 5557.74 19,536 445 123 0 0 123 0 58 181 526
Feb 5558,49 20,166 630 122 0 0 122 0 59 181 81
Mar 5560 .25 21,693 1,527 128 0 165 291 0 106 397 1,924
Apr 5561.27 22,608 915 50 0 182 232 Q 269 501 1.416
May 5558.94 20,550 -2,058 50 2,791 0 2,851 4] 389 3,240 1,182
Jun 555510 17,418 -3,134 o 2711 [] 2,711 0 456 3177 43
Jul 5551.77 14,962 -2,454 0 2,045 13 2,045 0 519 2,564 110
Aug 556022 13,903  -1,059 62 629 [} 641 0 480 1,451 92
Sep 5549.26 13,275 -628 42 316 c 358 0 345 703 75
Oct 554909 13,165 110 117 0 ] 117 0 199 316 206
Nov 5549.01 13,114 -51 110 o 4 110 4] 102 212 161
Dec 5549 46 13,404 2390 106 0 [} 106 0 70 176 466
Total -5,687 918 8,492 347 9,757 0 3,042 12,799 7112
1980
Jan 5557.33 19,197 5793 128 [} o 128 1] 582 180 5973
Feb 5563.01 24,221 5,024 128 0 [} 128 0 61 189 5,213
Mar 5567.29 58,466 34,245 141 o 0 141 0 120 261 4,506
Apr 5573.05 34.858| -23,608 124 290 ¢} 414 0 220 634 7.026
May 5576.00 38,463 3,605 50 1,191 o 1,241 0 407 1,648 5,253
Jun 5575 .60 37,961 -502 o] 1574 [¢] 1,574 0 543 2,117 1,615
Jul 5572.96 34,752 -3,209 0 2,711 0 2,711 ] 780 3,491 282
Aug 5569 .27 30,569 -4,183 o] 3453 o] 3,453 0 757 4,210 27
Sep 5567.36 28,539 -2,030 0 1,638 o 1,638 a] 498 2,138 106
Oct 5566 64 27136 -743 0 582 0 582 0 334 916 173
Nov 5566.52 27,674 -122 o] 232 ] 232 0 164 398 274
Dec 5568.90 28,063 389 43 124 ¢} 167 0 113 280 669
Total 14,659 6814 11,795 ] 12,408 0 4049] 16,458 31,117
1981
Jan 5567.38 28,558 486 123 1] o 123 0 72 195 691
Feb 5568.38 29,613 1,054 109 0 0 109 4] 73 182 1,236
Mar 5569 21 30,504 891 123 0 0 123 0 129 252 1,143
Apr 5569.39 30,700 196 89 696 183 968 0 361 1,329 1,525
May 5566.71 27,868 -2,832 o 2,922 o 2,922 [4] 486 3,408 576
Jun 5562 89 24108 -3.780 0 3170 [} 3,170 0 690 3,860 100
Jul 5557 .97 15,728 -4,380 o 3,896 ¢ 3,586 4] 814 4,410 30
Aug 5555.31 17.579 -2,148 o 1,615 4 1,615 [4] 590 2,205 56
Sep 5554 .65 17,070 -509 84 146 o 230 Q 339 589 80
Oct 55654 64 17,063 -7 139 0 [} 139 0 183 322 35
Nov 5561.78 23,074 5,011 125 0 ¢ 128 0 129 254 6,265
Dec 5569.79 31,137 8,083 138 0 o] 138 0 109 247 8,310
Total 3,074 930 12,145 183 13,258 0 3,975] 17,233 20,307
]




[FRENCHMAN LAKE OPERATION HISTORY

Capacity 55,477 acre-feet INFLOW
MONTH WATER | STORAGE"| STORAGE | STREAM WATER WATER TOTAL SPILL ESTIMATED TOTAL | COMPUTED
SURFACE CHANGE FLOW SUPPLY RIGHT | REGULATED EVAPORATICH | QUTFLOW CR
ELEVATION MAINT, | CONTRACT | ENTITLEMENT | RELEASE TanD " | EsTimaTeD
{in feet) ' 1 SEEPAGE | ]
1982
Jan §5572.55 34,270 3,133 126 /] 0 126 Q 8O 206 3,338
Feb 63.00 44,581 10,311 122 0 0 122 o] 88 210 10,521
Mar 5574.87 50,670 6,089 136 1] 0 136 Q 173 309 6,388
Apr 5589.31 57,570 6,900 134 1] 0 134 7,005 315 7.454 14,354
May 5588.51 56,285 -1,285 109 0 0 109 8,118 642 8,869 7,584
Jun 5587.00 53,910 -2,375 37 2,289 0 2,326 756 688 3,770 1,385
Jul 5584.39 49,957 -3,953 9 3,409 Q 3,418 a 899 4,317 364
Aug 5581.47 45,751 -4,206 [¢] 3,457 0 3,457 0 962 4419 213
Sep 5580.49 44,388 -1,363 10 1,344 0 1,354 0 580 1,934 571
QOct 5580.87 44,914 526 123 ] 0 123 0 345 468 994
Nov 5581.56 45,877 963 119 1] 0 119 0 223 342 1,305
Dec 5582.88 47,755 1,878 123 [¢] 0 123 0 156 279 2,167
Total 16,618 1,048 10,499 Q 11,547 15,879 5,151} 32,577 49,195
1983
Jan 5584.44 50,301 2,546 123 [ Q 123 0 102 225 2,501
Feb 5587.21 54,238 3,935 198 [ 0 198 0 106 304 4,509
Mar 5588.25 55,871 1,635 9,269 ] Q 9,269 3,945 190 13,404 15,039
Apr 5588.93 56,957 1,086 10,413 [ 0 10,413 4,179 319] 14,911 15,997
May 5590.24 59,088 2,131 7,087 [+] Q 7,087 18,004 536] 25627 27,7568
Jun 5588.31 55,967 -3,121 166 302 0 468| 12,312 B39] 13,619 10,498
Jul 5566.67 53,400 -2,567 1] 2,583 0 2,583 200 1,098 3,881 1,314
Aug 5584.16 49,618 -3,782 [+] 3,792 0 3,792 0 867 4,659 877
Sep 5582 69 47,482 -2,136 0 2,053 0 2,053 0 754 2,807 671
Oct 5582.79 47,625 143 3o 236 Q 266 0 a87 653 706
Nov §6585.46 51,565 3,930 87 107 0 194 0 234 428 4,358
Dec 5588.80 56,909 5,354 393 1] 4] 393 1,015 171 1,579 6,933
Tatal 9,154 27,766 9,073 0 36,838| 39.655 5,603| 82,097 91,251
1984
Jan 5586.54 53,200 -3,709 5,343 o 0 6,343 1,465 110 7.918 4,209
Feb 5586.14 52,587 -613 2,823 0 0 2,823 0 108 2,931 2,318
Mar 5586.69 53,431 844 5,744 0 0 5,744 0 an7 6,051 6,895
Apr 5588.25 55,871 2,440 3,247 0 0 3,247 154 314 3,716 6,155
May 5587.96 55,412 -459 1,262 611 Q 1,873 2,122 525 4,520 4,061
Jun 5585.43 51,510 -3,902 "] 4,148 0 4,149 Q B18 4,967 1,065
Jul 5582.69 47,482 -4,028 0 3,390 0 3,390 0 1,080 4,470 442
Aug 5579.53 43,078 4,406 0 3,666 0 3,666 0 972 4,638 232
Sep 5578.21 41,313 -1,763 0 1,237 0 1,237 0 785 2,022 259
QOct 5577.88 40,879 -434 0 486 0 486 0 315 801 87
Nov 557832 41,458 579 10 241 0 251 0 210 461 1,040
Dec 5578.64 41,882 424 123 0 o] 123 Q 146 269 683
Total -15,027 16,552 13,780 0 33,332 3,741 5,690| 42,763 27,736
1985
Jan 5579.00 42,362 480 123 0 0 123 0 a3 216 696
Feb 5579.64 43,225 B63 144 0 1] 144 0 94 238 1,101
Mar 5581.49 45,779 2,554 139 0 0 139 0 165 304 2,858
Apr 5586.33 52,877 7,098 139 Q 0 139 0 297 436 7,534
May 5584.82 50,581 -2,2%6 1 3,120 0 3,121 0 726 3,847 1,551
Jun 5582.00 46,498 -4,083 0 3,656 0 3,656 [i] 961 4 617 534
Jul 5579.16 42,577 -3,921 0 3,094 0 3,094 b] 567 4,061 140
Aug 5576.93 39,647 -2,930 0 2,108 0 2,108 0 916 3,024 94
Sep 5576.15 38,653 -594 0 670 0 670 o 522 1.192 198
Oct 5575.69 38,074 -579 0 370 0 370 o 403 773 194
Nov 5575.84 38,262 188 70 168 "] 238 1] 2 439 627
Dec 5576.17 38,678 416 123 123 0 246 2] 139 385 801
Total -3,204 738 13,308 ¢} 14,048 0 5484] 19,532 16,328




[FRENCHMAN LAKE OPERATION HISTORY

Capacity 55,477 acre-feet INFLOW
MONTH WATER STORAGE* | STCRAGE STREAM WATER WATER TOTAL SPILL ESTIMATED TOTAL COMPUTED
- SURFACE CHANGE | FLOW | SUPPLY RIGHT | REGULATED EVAPCRATION | OUTFLOW OR
ELEVATION MAINT. | CONTRACT | ENTITLEMENT | RELEASE AND ESTIMATED
| {in fast) SEEPAGE
1986
JAN 557712 | 38.8%2] 1.214 119 0 0 119 [ 89 208 1,422
FEB 558862 | 56460 16.568 128 0 0 128 111 98 337 16,805
MAR 5,589.17 57,344 884 148 0 a 148 16,644 194 16,986 17,870
APR 5,588.30 | 55951 -1.393] 2880 0 0 2880 5357 320] 6,557 7.164
T MAY 5,587 .66 54,940 1,011 1,775 1,047 0 2,822 728 s22| 4072 3,061
TN 5.584.91 50,730] -4.210 0 4,003 [) 4.003] 1,026 1,026] 6,055 1,845
Jul " |'ss82e4 | 47410 -3320 0 2,848 0 2,848 o 1,050 3,898 578
T auG | 557802 | 42389 5021 0 4,169 0 4.169 0 970 5,139 118
T sEP 5,577.59 40,501 -1.888 0 1,566 0 1,566 [ 564 2,130 242
S ocT | 5577.18 39,943 658 0 413 0 413 ) 402 815 257
NOv | 557692 [ 39634 -308 0 318 0 318 o 2086 524 215
DEC 5,576.94 39,660 26 158 15 0 173 ) 141 314 340
TOTAL —_ —_ 982 5,208 14,379 ] 19,587 23,866 5,582 49,035 50,017
1987
JAN 557732 | 40,150 490 116 0 0 116 ] 90 206 6965
FEB 5577.97 | 40,997 847 126 0 0 126 ] a1 217 1,064
[ MAR 5,578.51 41,710 713 57 0 258 315 ) 158 473 1,186
APR 557866 | 41,909 199 83 322 86 473 ] 266 739 538
[ MAY 5577.12 | 38.882| -2,017 0 2,218 0 2.218 ] 533] 2,751 734
JUN 557459 | 36712] -3,180 0 2.715 0 2715 ] 780]  3.504 324
JUL 557240 | 34084 -2.618 0 1,861 0 1851 ] 897| 2,758 140
AUG 557040 | 31,813| -2.281 ] 1,626 0 1,626 ] 717| 2.343 82
SEP 556952 | 30,842 971 3 505 0 508 0 552| 1,080 89
QCT 5,569.18 30,472 =370 75 105 0 180 [} 304 484 114
NOV 5560.09 | 30374 68 58 92 0 150 [} 173 323 225
“"DEC 5,569.36 30,667 293 123 0 0 123 o 119 242 535
TOTAL — — 8,993 521 9,444 346 10,411 [ 4688 15100 6,107
1988
JAN 5569.83 | 31,181 514 123 ] 0 123 ] 77 200 714
FEB 557023 | 31.623 442 15 o 0 115 0 77 192 634
T MAR | 557056 | at1.99 388 94 12 188 294 0 134 428 7986
APR 557057 | 32,002 1 a4 75 156 275 0 223 498 509
MAY 556743 | 28610 -3,392 0 3,044 0 3,044 0 490 3534 142
JUN 26,384] -2.226 0 1,619 0 1,819 [ 508| 2,327 101
JUL 56357 | 24,754] 1,630 0 1,029 ) 1,028 0 s93] 1722 92
AUG 556219 | 23453 -1.301 ] 768 ] 769 0 593 1,362 61
~seP 556140 | 22,728 727 a4 194 ] 238 0 519 757 30
[ ocT 5561.06 | 22.418 308 105 46 [ 151 0 218 360 61
NOV 556152 | 22,836 418 19 0 ] 119 0 145 264 582
" BEC 556196 | 23,240 404 123 0 0 123 0 101 224 628
TOTAL = — 7,427 767 5,988 344 8,099 0 3778 11.877 2.450
1989
JAN 556230 | 23555 315 23 0 0 23 0 65 88 403
FEB 5563.86 | 25033 1,478 111 0 0 IKE 0 66 177 1,655
MAR 557165 | 33226] 8193 123 0 0 123 0 135 258 8,452
|~ TAPR 557485 | a7,081] 3,805 130 5 0 135 0 240 a7s 4,180
MAY | 557328 | 35143 -1.888 0 2,505 0 2,505 0 a32| 2937 1,043
JUN T|'557086 | azaa] -z702 a 2,454 0 2,454 0 546] 3.000 268
JuL 5567.35 | 28,528 -3,913 [ 3,080 0 3,080 0 1015] 4.095 182
AUG 5.564.56 | 25713] -2,815 ] 2,364 0 2,364 0 645] 3.009 194
SEP 556346 | 24549] -1,004 0 805 0 805 0 461  1.266 202
OCT 496314 | 24,345 -304 0 221 0 221 0 256 477 173
NOV 556330 | 24,497 152 88 53 0 141 0 152 293 445
' DEC 556328 | 24,478 19 123 0 0 123 0 67 180 171
TOTAL — — 1,238 598] 11,487 0 12,085 0 4,081 15,166] 17.404




FRENCHMAN LAKE OPERATION HISTORY Capacity 55,477 acre-feet | INFLOW
MCNTH WATER STORAGE* | STORAGE | STREAM | WATER WATER TOTAL SPILL ESTIMATED TOTAL COMPUTED
SURFACE CHANGE | FLOW SUPPLY RiGHT | ReculaTED| | evapoRaTION | outFiow or
ELEVATION N 7| manT. § conTRAcT | enTITLEMENT] RELEASE T oao | ESTIMATED
(in faef) ST SEEPAGE )
1690
JAN 556363 | 24,812 334 123 0 0 123 ] 57 150 524
FEB 556413 | 25294 482 111 0 0 111 0 67 178 660
MAR 556612 | 27.267| 1973 123 0 0 123 0 119 242 2,215
APR 5567.04 | 28.207 940 119 0 0 119 0 276 395 1,335
MAY 556465 | 25802| -2405 § 2,485 0 2,501 0 402| 2,903 498
JUN 556276 | 23986| -1.816 0 1418 0 1,418 0 825 2,043 227
JuL 556042 | 21844 -2.142 0 1743 0 1743 0 712] 2,455 313
AUG 555808 | 20,584] -1,260 0 710 0 710 0 580] 1,290 30
SEP 5568.22 | 19,938 646 o a32 0 232 0 339 771 125
ocT 5557.74 | 19,538 402 0 184 0 184 0 768 452 50
NOV 5557.46 | 19,304 232 113 38 0 151 Q 132 283 51
DEC 555746 | 19,304 0 148 a 0 148 0 91 23% 239
TOTAL — — 5,174 743 7.020 0 7.763 0 3.678) 11,441 6,267
1991
Jan 555749 | 19,329 25 148 0 0 148 0 56 204 229
Feb 555774 | 18,536 207 17 0 0 117 a 58 175 382
Mar 555077 | 21270 1,734 71 [ 418 489 0 104 593 2,327
Apr 556125 | 22,680] 1,320 88 167 0 253 0 179 432 1.752
May 556010 | 21,560] -1,030 0 2178 0 2,178 0 298| 2,476 1,446
Jun 655738 | 19.213| -2,347 137 1946 0 2,083 0 a26] 2,509 162
Jul 555454 | 16,986 -2,227 18 1,749 0 1,767 0 556] 2,323 96
Aug 555288 | 15.753] -1.233 42 710 0 752 ] cas[ 1,300 67
Sep 555237 | 15,386 -367 57 274 0 331 0 250 581 214
Oct 556201 | 15,130 -256 129 [ 0 129 0 213 342 86
Nov 555189 | 15045 -85 119 0 0 119 0 112 231 146
Dec 556191 15,060 15 123 a 0 123 0 77 200 215
Total — — 4.244] 1,047 7,024 418 8,489 0 2877 11,366 7122
1992
Jan 558213 | 15.215 155 123 9 0 123 0 43 172 327
Feb 555264 | 15,580 365 115 0 0 115 0 72 187 552
Mar 5552 41 15414 -166 69 Q 338 407 0 86 493 327
T ThApr | 555150 14,774 -640 64 375 132 571 [ 212 783 143
May 554720 | 11895 -2.779 0 2,472 [ 2.472 [ 389] 2,861 82
| Jun 554484 | 10652| -1,343 0 1,032 0 1,032 o 362| 1,394 51
Jul 5,542.78 9,568 -1,084 5 802 Q 807 0 322 1.129 45
Aug 5,541.43 8,897 671 14 307 0 321 0 364 685 14
Sep 554122 8,795 101 20 0 0 20 0 168 188 a7
Oct 5,54130 8,835 a5 18 ) 0 18 o 96 114 153
Nov 5,541.22 B.7% -39 18 0 0 18 o 77 95 56
Dec 5.542.20 5,276 480 18 0 0 18 0 34 52 532
Total - - .5.784 464 4,988 470 5,922 0 2.231| B8.153 2,369
1993
Jan 554378 | 10,085 809 121 0 a 121 0 36 157 966
Feb 554538 | 10,845 B8O T 0 0 XK 0 43 154 1.014
Mar | 556362 | 24.707| 13,762 123 0 0 123 0 86 208]  13.971
Apr 557368 | 35621| 10,814 119 0 0 119 0 219 a38] 11,252
May 557706 | 39.814| 4,193 11 2,424 0 2,435 0 404] 2,839 7.032
Jun 557687 | 39570 244 45 1929 0 1,974 0 652} 2,626 2,382
Jul 557437 | 36443| 3127 0 2,489 0 2,489 0 853] 3,342 215
Aug 557147 | 33020| -3.423 0 2,821 0 2,821 0 708] 3,530 107
Sep 557017 | 31,557| 1,463 0 1014 0 1,014 0 561| 1,575 12
Oct 556995 | 31313 .244 26 202 ] 228 0 332 560 316
Nov 5569.81 | 31,159 154 119 0 0 119 0 176 295 141
|~ Dec | 557002 | 31,391 232 123 ] 0 123 0 121 244 476
Total — — 22115 798 10,879 0 11,677 0 4.192] 15869 37,984




FRENCHMAN LAKE OPERATION HISTORY i Capacity 55,477 acre-feet |INFLOW
MONTH WATER STORAGE*| STORAGE | STREAM WATER WATER TOTAL SPILL ESTIMATED TOTAL COMPUTED
SURFACE CHANGE FLOW SUPPL;Y' RIGHT REGULATED EVAPORATION | OUTFLOW OR
- ELEVATION MAINT. | CONTRACT | ENTITLEMENT| RELEASE AND ESTIMATED
(in fsa) ' SEERAGE
557018 | 31,579 188 123 ] 0 123 0 78 201 389
557052 | 31,946 367 111 0 0 111 0 78 189 556
557125 | 32,770 824 123 0 [ 123 ] 136 259 1,083
| 5,570 59 32,025 745 31 799 171 1,001 0 283] 1284 539
"~ |'s5e897 [ 30245 1,780 0 1,868 0 1,868 0 363] 2,231 451
| 'sse5.80 [ 26,944 -3,301 [ 2614 0 2614 [ 804] 3418 17
5,563 31 24 506 -2,438 0 1,738 0 1,738 0 780{ 2,518 80
5560.87 | 22246| -2.260 0 1515 0 1615 o 656]  2.271 1
5.560.18 21,631 615 48 287 0 335 0 338 673 58
| Oct | 555089 21,375 256 123 0 0 123 ) 167 290 34
“Nov 556016 | 21613 238 119 0 ] 119 0 141 260 498
Dec '5,560.50 | 21,915 302 123 0 0 123 [ 28 221 523
Total — - -9.476 801 8,921 171 9,893 0 3,922 13,815 4,339
1995
Jan 556384 | 25013] 3,098 123 0 o 123 0 65 188 3,286
" Feb | s5569.76 [ 31.108]  6.063 1 0 0 11 0 73 184 6,277
Mar 5584.87 | 50,670| 19.564 123 0 0 123 [ 158 281 19,845
" T Apr | 588968 58,172 7,502 94 0 0 o4 6774 317|  7.185] 14.687
May 558830 | 57,555 817 0 0 0 o| 20507 537| 21,044] 20,427
Jun " 5588.51 56,286] -1,269 Q ] 0 o[ 7289 802| 8091 6,822
Jul 5587.46 | 54,627| -1,659 0 1134 0 1134] 1,051 997| 3182 1523
Aug 558390 | 49.238] -5391 0 4,865 0 4,865 0 984] 5849 458
Sep 5581.86 | 46299 -2,937 0 2,344 0 2,344 0 721 3.065 128
Oct 558117 | 45,331 -968 92 576 0 668 a 561] 1,229 261
Nov 558105 | 45,163 168 224 0 0 224 0 362 586 418
) Dec 5581.71 48,088 925 123 0 0 123 0 154 277 1,202
Total — — 24,173 850 8,910 0 9,809 35621 5731 51.161| 75334
1996
Jan 568267 | 47.453] 1.385 123 0 [ 123 0 99 222 1,587
Feb 558825 | 55.873] 8420 342 0 [} 342 56 181 579 8,959
Mar 5589.11 57.248|  1.375 861 0 ] 861| 8.218 224] 9,303] 10678
| Apr | 558899 | 57,055 193 833 ] 0 833| 12,141 323 13.287| 13.104
May 558850 | 56,270 785 861 ] 0 861 6.736 520 8,126 7.341
| Jun '5586.72 53,477 2793 260 2,499 [} 2.759 795 817| 4.371 1,578
Jul 558407 | 49,486] -3.80% 0 3,457 0 3.457 0 1104 4,561 570
| Aug 558076 | 44.761| 4.725 0 4,048 0 4,048 0 1,002} 5,050 325
Sep 557073 | 43.348] 1413 0 852 0 952 0 795 1,747 334
""" Qct 557925 | 42.700 648 38 448 0 486 0 472 958 310
" Nov | 55785.53 | 43,077 377 119 0 0 119 0 216 335 712
Dec 5583.04 | 47,085| 4,808 123 0 0 123 0 151 274 5 182
Total — — 1897| 3560| 11.404 0 14,964| 27,946 5913| 48B23| 50,720
1997
Jan 5588.26 | 55888 7,903 1,093 0 0 1993 7,313 12| e418] 17321
“Feb 5588.20 55,793 95| 4,108 0 0 4,108 325 11| 4,544 4,449
| Mar | ss88.48 56,238 445] 7,268 0 [} 7.268] 1,204 190] 8.862 9.107
Apr 5588.38 | 56,079 159] 3,485 0 [} 3485 3275 a13|  1.073 6,914
May 5587.28 | 54,345 -1,734] 3,548 252 0 3.800 278 520| 4,598 2,864
Jun 558564 | 51827 -2.518 0 2,741 0 2741 0 802| 3.543 1,025
Jul 558305 | 47998 -3.828 0 3,357 0 3,357 0 884|  4.246 418
Aug 557949 | 43023 -4.976 0 4.199 ] 4199 ] 925 5124 148
Sep 557799 | 41,025 -1098 0 1,640 0 1,640 0 611 2,251 253
Oct 557753 | 40,424 501 82 399 [} 461 0 457 918 317
Nov 5577.70 | 40,645 221 179 0 0 179 0 208 387 608
Dec 5577.86 | 40,855 210 184 0 0 184 0 144 328 538
Total — — 7,130] 20,827 12,588 0 33,415] 12,395 5282] 51,002 43982
: : .
Averages: 'evap-seep outflow |Inflow i
1962-1997 4,538 27,183 28,057 actt




84

82

Oct-96

Oct-95
- Oct-94
- Oct-93

Oct-92
- Oct-91
- Oct-90
- Oct-89
- Oct-88
- Ocl-87
- Oct-86
- Oct-85
: Oct:
L Oct-83
i Oct-

F Oct-87

|joaa] dwey jeoq UBWyoUSI,
pjoysaiy)] Asmaq 19BUOD) WNWIUY @ ——
Jabbu ] uononpey AleajeQ JoBHUOD PUOIBS
J8B6u ) uononpay AusAlaq JIOBIUOD 1SIld e
‘NOILY3IHO3Y PuUe STIHINAINTA HILYM
ONILI344V SATOHSIHHL
NOILWAZT3 PUE JOVHOLS LNVIIHINDIS
(1ee4-840v 00§'SS Aleewixoiddy)
1334 00°885S = NOILLVYAITI AV 11IAS

uou=io

aseajey WnWiuy sio p :Apmis uonesed) - e —

uopeiadg 2U0)SIH —a—
T UUL U m

000'SE

(y-oe) ebeso

o00'oF

000'Sr

000'os

000'SS

Apn)s uonessd aye] UBWIYOUSI




[9A87] dwey jeog ,Julod JOYUNT], = =

[9Ae] dwey jeog ,UBWYOUSIS, = m

[0 0] N~ (323 o
oA A @ @
] B ploysaiy | AJaAljaq 10BJUOD WNWIUIN: s k3] 33
(e} o o o
. . 1966111 uononpay AJaAlaQq JoBIUO) pUOdag .
1966111 uononpay A1oAl9Q JOBHUOD) 1Sl
‘NOILY3HO3Y pue SIIYIAINTFA H3ILVM
ONILO344V SATOHS3IYHL
[/
NOILVA3T3 pue 39VHOLS LNVOIJINOIS

(1ea4-810v 005'GS Alejewixo.iddy)
1334 008855 = NOILVAITI AVMTIIAS

ases|ay WNWIUI S0 ¢ :ApnigS uojesadp — e —

uonesadQ ouO)SIH —a—

B s e g s T — v ety P — e —— e * Trm— o g

69-€961 ‘Apnis uoneladQ aye] uewysuaiq

000°S

000°0L

000°GL

000°02

000°GZ

000°0€

000°GE

000°0Y

000'SY

000°0S

000°GS

(14-oe) abesoys Yjuop jo pu3




76

Oct-

3

yuow

L Oct-75
Oct-74
Oct-73
Oct-72
Oct-71

[oA9T] dwey jeog JUIOd JAYUNT, = =

[oAe] dwey jeog ,UBWYOUSIS, = =

ploysaiy] AsaAlieq JOBAUOD WNWIUIN: s

Jab611] uononpay A1sAllag JOBJUOD PUOIDS. s

1966141 uononpay AiaAl|aq J0BJUOD 1SIlH: s
‘NOILVY3IYO3Y pue S3IY3IAITIA ¥ILVM
- ONILO344V SATOHSIHHL

NOILVA313 pue 39vHOLS LNVOIHINOIS
(¥094-a10V 005'SS Aljewixoiddy)

1334 00'885S = NOILVAI 13 AVMTIdS

9seajoy Wnwiul S)o ¢ :Apnis uonesad — e —

uonesadQ 210}SIH —a—

Oct-70

Oct-69

6,-0.61 ‘Apnis uonesadQ aye] uewyosuali

000°S

000°0}

000°G}

000°0Z

000°'se

000°0€

000°GE

000°0%

000°SY

000°0S

000°GS

oe) abesoyg yjuow jo pugz

(-




L Oct-87

+ Oct-86

0 < ® o
® ® ® @
b B b b
3] 3] 3] 3]
o o O] (®)

1 L 1

L Oct-81

- Oct-80

Oct-79

[oAa7 a,.cmw_ jeog JUIOd JA)NUNT, = m

joAs] dwey jeog ,UBWYOUDIS, = =

ploysaiy] AIsAldq 10BAUO0D WNWIUIN: s
1966111 uoionpay AJaAljeq JOBJUOD PUODBS. e
186611 uononpay AJSAIIBQ JOBJUOD 1SI1H: s

‘NOILVIHO3IY pue STIHIAITFA HILVM

ONILO344V SATOHSIYHL

NOILVAI13 pue 3OVHOLS INVOIHINOIS

(1994-a10V 00G'SS Al9jewixoiddy)

1334 00°88SS = NOILVAITI AVMTIIAS
9sea|9y WNWIUIN S0 ¢ :Apn)S uonesadp — e —

uonesadQ ouO)SIH —a—

AT

68-0861 ‘Apn)s uoneisadQ aye] uewysualy

000°‘S

0000l

000°SlL

000°02

000°S2

000°0€

000°S€E

000°0%

000'SY

000°0S

000°SS

(y-oe) abeioys Yjuoy jo pu3




3 8 G 3 g g 3 g %
8 3 8 S 8 8 8 8 8
- - ; . - } - —= : 000's
- - - L] - - - L - - - - - I— L - ‘- - - - - - - - - -
«”u 000'04
9 000's)
000’02
]
. ooo'sz
0000
[@na] dwey 1208 JUIDd JBNUNT, = =
[@na] dwey 1eog UBWYoURId, = = 0'ce
ploysauy | AaaBQ 19BQUDD) WNLWILIY,
s = = = = 1 Jobbiu | uonanpay Aaalje( 198U0T) pUodes : 0'oy
I
| Jab6u ) uonanpay AswR JPRAUOD 180
NOILYIHDIH Pue S3MEIAAITIA 3 LM 0'st
__ ONILITA4Y STTOHSIHHL
| NOILYATTE PUB 3OYHOLS LNYIIJINDIS 0'05
{18e4-a10y 005'GS Alaiewpxouiddy)
= - - 1334 008255 = NOILYAI T AYMTTIS 0'ss

aseajey LWNWIY 512 ¢ Apnis uoneisdo —e —

16-0661 '‘Apmis uonesadg aye] uewyaualy uoyesedQ JUNSIH —a—

(y-oe) abesoys yuow jo puz




[anaT dwey jeog Juiod 19%unT, = =

yjuow
¥ L. |oAeT dwey jeog UBWYOUB)S, = =
5853395583858%833§95828ceE
ERBBE8EEEE88588c8888a88888a80¢ ploysaiy ) Aionlaq 19BAUOD WNWIUEY « e

=

. JaB6u] wononpay Asaleq 10BUOD) pUDIag
JobBu | uononpey Asnja I9BNUCY 1S
‘NOILY3IHO3 Pue S3IHIAITIA HILVYM
ONILI344Y SATOHSIHHL
1 ! NOILYAIT3 PUB 3DOVHOLS LNVIIJINDIS
(1994-210v 00G'5S AleteWixaIddy)
| | 1334 00°8855 = NOILLYAIT3 }{rﬁumﬁw
u asea|ay Wnwuy sjo g ‘Apnjs uopeledp —-& —
A . uonesadQ) JuoisiH —e—
_

oo se =
o
(7]

(W~

000'0%
: 4 000'SH

‘ 000'05

—

L e g L1 ! .. 1.

000'SS
Apnjg uopesadQ aye] uewYsual4




[9A8] dwey jeog ,Julod JoyunT, m

[9A97] dwey jeog ,UBWYOUSL, m

| Oct-68
| Oct-67

196611 uononpay AlaAljag 1oe4UO0D pUOIDS

‘NOILVIHO3IY Pue STFIHIAINTA ¥ILVM
ONILO344V SATOHSIYHL
NOILVAIT3 Pue 39VHOLS LINVOIJINOIS

ploysaiy] AIsAlaQ 10BAUOD WNUWIUIN:  semm

196611] uononpay A1oAIIRQ JOBJUOCD 1SIIH: e

-t TTsrTE T (19@4-810y 005'SS Al@lewixoiddy)
. _ - _ 1334 00'88SS = NOILVAITI AVMTIIAS
asea|ay wnuwiulpy sjo G :Apnig uonjesad) — e —
uonesadQ o1O)SIH —a—
w0 TS ¥ A e pL T et p——— - —— —— i SR L R . :.:%Eéﬁ? A
IR

| Oct-63

Oct-62

s

69-£961 ‘ApniS uonesadQ aye] uewyosual4

000°S

000°0}

000°G}

000°02

000°S2

000°0€

000°GE

0000V

000°GY

000°0S

000°GS

(4-oe) abeioys yjuow jo puz




yuoW

L Oct-75
Oct-74
Oct-73
Oct-72
Oct-71

joAe] dwey jeog JUIOd JOYUNT, = =
[oAe7] dwey jeog ,UBWYOUSIH, = =
ploysaly] AaAiag 19BAU0D WNWIUIN: s
1966111 uononpay AJaAilaQ J0BIUOD PUOIDS. e
186611] uononpay Al I0BAUOD 1SilH:
‘NOILVIHO3IY pue STIIHYIAINZA J3LVM
- ONILO344V SATOHSIHHL

NOILVA3IT3 pue IOVHOLS LNVOIHJINDIS
(1994-010y 005'SS Al91ewixoiddy)

1334 00°88GG = NOILVAI13 AVMTIIAS

aseajay WNWIUIW SO G :Apnjg uonesad) — e —

uonesadQ 2LO}SIH —a—

Oct-70

pre——

Oct-69

6.-0.61 ‘Apnis uonesadQ a9ye uewysuaiy

| 000'S

000°0L

000°GL

000°0Z

000°GZ

000°0€

000'S€

000'0¥

000'SY

000°0S

000°SS

(y-oe) abeioys Yyuo jo pu3




© ~ © 0 < ® o - o o

b @ 2 Q@ bt ? 2 @ @ ~

© © © © © j3} k3] © © ©

O () O] O] o o (] (@] () o
X X \ . . X . L . " .

[oAe] dwey jeog Julod JOYUNT], = =
[9A8] dwey jeog ,UBWYOUDIS, m =
ploysaly| AJaAlja(Q JOBHUOD WNWIUIA: s
1866111 uoionpay AIaAI|(Q JOBIJUOD PUOIDS. e
186614 ] uoionpay A1oAljeq JOBJUOD 1S e
‘NOILVY3YO3Y pue S3IY3AITIA HILVYM
ONILO344V SATOHSIIHL
NOILVA3T13 pue 39VHOLS LNVOIIJINOIS
(1@84-210y 005'GS AjeIWIX0IddY)
1334 00'885S = NOILVAI 13 AVM TS
aseajay WnwWIuI sJo G :Apnig uonesadpg — e —

uonjesadQ ouO)SIH —a—

L

68-0861 ‘ApniS uonesadQ @ye] uewyodualy

000°S

000°0L

000°SL

00002

00062

000°0€

000°GE

000°‘0¥

000°GP

000°0S

000°GS

(y-oe) abeioys yjuon jo pu3




L Oct-97

L Oct-88
L Oct-05

Oct-90

Oct-89

16-066] ‘Apnis uoneladn @ye uewysusaiy

[eAa dwey j20g U0 JOYUNT], = =
[aaa diuey j20g UBWLDUSIY, - -
pioysaiy] Aiaajeqg PENUOD WNWIUI: e
sabibu | uononpeay Asenag Jaequo] puodag
sab6u ) vononpay AeaE] IDBAUOT 15K
NOILYIHOTY PUB SIHINTTT U3 LV
DNILII4H4Y SATOHSIHHL
NOLLYAST3 PUE 3DYHOLS INVIIHINDIS
(1@e 4-a.2y 00S'GS Alslewpxosddy)
1334 008855 = NOILYAITE AVMTIILE
@sEaey Wnuwiuy si2 5 Apnis uoneiad] — e —

uonelad DUOISIH —B—

000's

ooo'ol

000's1

0000z

000°'se

nono‘oe

0'GE

(y-oe) ebesoyg Yo jo puz

0'of

oSt

0'05

R=




