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Feasibility of Rejuyenating the West-Side Springs of the.
Rush Creek Bottomlands. Mono County, Callfornia

This report addressas the feasibility of rawatering the springs on the west side
of the Rush Creek bottornlands. Former California Fish and Game blologist Eiden
Vestal has stressed the positive contribution that these springs made to the historical
Rush Creek fishery, Thig has led to an interest In rejuvenating the springs to a level
that would be of direct bensfit to fish (that is, to a level of flow that would permit fish
from Rush Creek to entar, forage in, and rear in, the spring-fed rills). We have studied,

 andareina position to report on, the history, stratigraphy, and hydrology of the

springs. We also faeel that we ara in a posltion to recommend certaln measuras that
could markedly increase springflow into the west side of the Rush Creek bottomlands.
The most important of these involves rewatering the natural distributarles that head
high on tha alluvial fans of Parker and Walker creeks. Prior to 1948, these channels

‘conveyed “withering streams” that lost water to the highly parmeable gravels, cobbles,

and boulders of the fan apices, We believe that the single most influential factor in the
near-axtinguishmant of the springs on the west side of the bottomiands was not the
cessation of Irrigation (in fact, large amounts of water continued to be spread for
irrigation throughout the last several decades, during which time flows from the springs
remained meager), but rather the artificial closure of tha withering distributaries,

Within the next 7 weaks the State Water Regources Control Board will produce

~ an order that will dictate tha future flow regimes of Parker and Walker creeks.

Depending on its detalls, the order could have a profound impact on springflow in the
bottornlands. While no one can predict these detalls, one management option
(Indeed, one option suggested by the Los Angeles Department of Water and Power) is
to cease diversion of Patker and Walker creeks. This would result in all of the water
from thege two streams flowing over- and underground toward Rush Creek and Mono
Lake. It this comea to pass, it would be highly advisable to rewater the distributaries
on the Parker and Walker creek fans, not only bacause it would likely contribute to
spting flows in the Rush Creak bottomliands, but because diracting all runoff down a
single channal (a condition that did not exist naturally) would result in highar-than-
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natural peak flows, and & high likellhood of channel damags.

With the overall management pian for Parker and Walker cresks (and thus
sptingflow in the battomlands) likely 1o be changed in one way or another in the
coming waaks, it seems advisable to wait for the Water Board’s order before moving
forward on springs rejuvenation. In fagt, the very nature of the task 18 likely to he
altered by the Board's ordet. Only after It I Issued will we have a clear idea of how
much the springs will need to be augmented,' if at all. For that reason, this report
should be conslderad a preliminary document. If hecessary, a supplement will be
produced aftar the Water Board isaues its order.

in what follows we provide a summary of the gealogy, hydrology, and history of
“the springs, and we outline a course of actlon that, based on our present
understanding, should be taken to rejuvenate the springs. Flnally, we outline some
implications of spring rejuvenation for fishery flows on Parker and Walker creeks.

Geology, Hydrology, and History of the
West-Side Springs

Batwean ~30,000 and ~10,000 years age (the late-glacial period), Mono Lake
occupied elevations of between ~8700 faet and 7170 feet, far higher than the levels of
the past 10,000 years (i.e. the Holocene, during which the lake has fluctuated between
elevations of ~8368 feet and 8499 feet). Duting the late glacial, fine sadiment (mainly
glacial silt) was deposited o the lake bottom. When the lake rose to Its highest levels,
the lake-bottom silt was deposited to elevations approaching 7000 fest; when the lake
declined from these highest stands to the more moderate or low levels, the highest-
elevation deposits of slit were coverad with beach sand and/or stream gravel. Late-
glacial fluctuations of the take thus produced an alternating sequence of coarae and
fine sediments that today encircles Mono Lake. This sequance I3 illustrated in Figure
1 below. :
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Flgure 1. Schematic diagram of the Parker/Walker lands batwsen the DWP diversion

ponds (slevation ~7150 feet) and Rush Crask immediately below the narrows
(elsvation ~6600 feat). Not drawn to scale. :




This sadimentary sedqueances is important in understanding the west-side springs
of the Rush Creek bottomlands bacause it determines the points of spring discharge,
as well as the areas of spring recharge. Dischargs along the west side of the
bottomlands occurs In assoclation with two of the silt units that act as aquitards (Figure
1). The lowest of thase constitutes the zone of greatest spring discharge. Springs
emanate from immediately above this lowast aquitard along a stretch of Rush Creak
that extends from Parker Creek at the upstream and, to immadiately below the narrows
on the downstraam end. It was on this lowest unit, Immediately bélow the narrows on
the west side of Rush Creek, where Vestal observed trout rearing and feeding in the
extensive system of rills, Hereaftar this rillad, lower tier of sptings immediately below
the narrows s referred to as “Vastal Springs”.

Rechargs of the west-side springs occurred on the alluvial fans of Walker and

Parker creaks, where the streams crossed the fan sediments. The sedimentary
composition of the fans dictated the areas of greatest parmeabllity. The surface
sediments are coarsest (dominated by gravels and boulders), and thus most
permeable, near the fan heads. They bscome finer (and thus less permeable) toward
Jower elevations. The finest (therefore least psrmeabls) sediments on the fans are

- found blanketing its surface at elevations below approximately 7000 feet (see Figure
1). These are the lake-bottom silts that were deposited on the fan during the last of the
particularly high stands of Mono Lake, approximately 13,000 years ago.

- Under natural conditions, Parker and Walker craeks crossed their fans in
multiple distributaries. Early on in the Holocans, thase digtributaries incised balow the
uppetmost unit of lake-bottom ailt. The uppermost siit unit thus does not impede
infiltration of water from the distributaries.

By late in the 18th century water wag being diverted from the distributarles and
spread across the fans in a seties of irrigation ditches. By far the greatest lineal
footage of ditch accurs below an slevation of 7000 faat. The ditches are shallow, and

- therefore do not pénetrate the uppermost silt unit on the fans. indeed, it was the
relative impermaeabillity of the fans bslow ~7000 feet that made them a desirable area
for irrigatad pasture, ' '
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Because of the differences in permeability, certain arsas of the fan surfaces
weré mors Important than others in the natural racharge of springs. Maximum
racharge was likely found on the fan apices, at elevations of between ~7150 feet (the
elovation at which Parkar and Walker creeks dabouch from their morainal canyons
and bifurcate into distributaries) and ~8900 fest (the very approximate elevation at
which boulders and cobbles bacome rare in the floors of the distributatias). At fower
elavations the distributaries likely lost lass water to the ground, not because of the
blanket of lake-bottom slits (the distributaries had eut through this blanket, rendering It
irrelevant to distribtitary infiltration) but because of the general fining of fan sediments

" in the downslope direction. :

‘The advent of irrigation altered the recharge of the springs, though the change
was likely minor. Flow remained in the distributaries, and so recharge continued,
Most of the water that was diverted from the natural channels was spread through
shallow ditches over the lake snts, contributing relatively little to the springs of the
bottomiands.

Under natural conditions the total amount of watet avallable on the Parker and
Walker creak lands averaged the equivalent of approximately 25 cfs. (This in¢ludes
the surface and sub-surface flows on Walker, Parkar, South Parker, East Parker,
Sawmill, and Bohler creeks, as well as precipitation on the fans;) Early this century
water was added to the fans from beyond the watershed, first from the Farrington
divarsion off Lee Vining Creek, and later from Rush Creek (by way of C-ditch). The C-
ditch diversion added an average of approximately 6 cfs to the Parker and Walker
watershed, though much of the water was spread low oh the fans, and so likely
contributed little to spring recharge. The C-diteh diversion ceased when the DWP
began to build new Grant Dam in 1935, and 80 Is irrelevant to all of Vestal's springs
observations, which bagan in the late 1830s. The Farrington diversion began in the
late 19th century, and contributed the equivalent of pethaps 1 cfs per year to the
Walker/Parker watershed. As with the C-ditch dwersion, the contribution to the springs
was minor at most.

~ Flow measuramants on the springs themselves are lacking, though it is
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possible, using the Rush Creek records, to deduce the overall spring discharge that
occurred between Parker Creek and “the ford” (the upper road crossing on Rush
Croek, low in the bottomlands). (This overall discharge includes the contribution of
both the east-side and west-side springs,) As detailed elsewhers (Stine, 1691, 1992),
spring contribution between 1930 and 1934 amounted to roughly 7 cfs between
Parker Creek and the narrows, and increased t0 an average of roughly 32 cfs at the
ford. (Total springtlow ranged from ~18 cfs to ~52 cfs, with the bulk of tha variation -
likely & result of fluctuations in the east-side contribution.} According to Vestal,
“conservatively half" of the average-leve! springflow lssued from the west-side springs.
In estimating the spring discharge that occurred In the west-side springs immediately
below the narrows (the focus of the springs-rejuvenation effort), we have assumed that
approximately half of the average spring contribution (thus, 32/2 = 16 cfs) emanated
from the west side; that all but approximately 4 cfs of this average west-slde total (16 -
4 = 12 cfs) igsued from the springs Immediately below the narrows; and that the bulk
of this (8-10) Issued from Vestal Springs). |

The Department of Water and Power began diverting the Mono Basin sireams
in November of 1940, though for the next 7 years they took relatively little water--and
most of the time no water from Parker or Walker creeks. With the exception of a few
months, these two streams continued to flow as they had during the previous decades.
Full-scale diversion of Parker and Walker creeks, and cessatlon (or near-cessation) of
irgation on the Parker/Walker lands, began In 1948. It was this change that led to the

“diminution, and in short order the demise, of the springs. According to Veestal, the

minimum flow in Rush Creek at the ford (and thus the maximum possible spring

~ contribution) had declined from 24 cfs in 1927 1o 12 cfs by 1948, and to just 2 cfs by

1960 and ‘51.

In 1952 the DWP resumed Irrigation of the Parker/Walker lands, though from
that year through the early 1990s the natural distributaries were not used In the
spreading system. Water was dispersed almost solely through the shallow ditches,
minimizing the amount of Infiltration losses, and thus the amount of spring recharge.
Despite the resumption of irrigation in 1952, then, flow from the west-side springs
never rebounded 10 anything approximating Its pre-1948 level.
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When we bagan doing field work in the Mono Basin in 1980, flow from the west-
side springs was negligible, though the lands at Vestal Springs were saturated. Over
the next dozen years, the only known change at this site was noted during an RTC
fleld visit in the fall of 1992, when Stine, as well as Mr. G. Smith of Cal Fish and Game |
and Mr, J. Cain of the Mono Lake Committee, observed that saturated ground around
Vestal Springs had widened, and that the flow from Individual orifices had increased.
A flow Increase the prior year was observed at the west-glde springs immediately
downstrearn of Parker Creek by employees of Marzano Sand and Gravel. These flow
increases were noted shortly after the court-ordered fishery restoration on Parker and
Walker creeks, and the resultant rewatering of the main channsl on each of the fans.

The posltive relationships noted above (the decrease in spring flow goinciding
with the dewalering of the natural channels of the Parker and Walker creek fans, and
the increase in spring flow following the rewatering of the natural channels of the fans),
and the negative relationship noted above (the failure of the springs to rebound ‘
despite the resumption of Parker- and Walker-land irrlgatidh beginning in 1852),
together with the antiquity of the spring system (> 600 years) and the above-noted
spatial relationships between distributaries, ditches, and tan ‘permeability, lead us to
the following conclusions:

* Recharge of the west-side springs occurs largely along the upper reaches of
the natural distributaries, where coarse sediments favor infiltration, Recharge is likely
less, though is still appreclable, along the middie reaches of the distributaries, where
the channel-botloms are composed of coarse sands. Below some elevation on the
fans (perhaps ~G800 feet) infiltration of the distributary water reaches only the middle
silt unlt, and contributes litile to the west-side springe. On the matter of the geography
of recharge, therefore, we conclude that rewatering the distributaries beginning at their
heads high on the fans will provide the most benefit to a spring-rejuvenation effort.

* Most of the Irrigation on Parker and Walker creeks had little affect on the west-
side springs. Only above an elevation of ~7000 feet, where the fans are characterized

- by relatively coarse sediments and lack a blanket of lake-bottom silts, are irrigation

ditches likely to have contributed appreciably to spring racharge. Concerning the
.




contribution of the irrigation system to the wast-side springs, therafors, we conclude
that spring rejuvenation can be accomplished without watering irrigation canals,
though higher apringflows might be achlaved by diverting a portion of the Patker and
Walker creek flows into the ditches (particularly the “laterals”) that lie ahove an
elevation of ~7000 feet.

» Water imported from Lee Vining and Rush cresks (by way of Farrington
diversion and C-ditch) contributad little to springflows observed by Vestal. On tha
matter of interbasin diversions, thetefore, we conclude that tajuvenation of the west-
side springs will not require import from beyond the Parker/Walker/Bohlar/Sawmill
watershed. ‘

Colurse of Actlion

Premisas. In delineating a course of action for rejuvenating the west-side
springs of the Rush Creek bottomlands, we build on thaas two fundamental premises:

- » Prior to 1948, elements of the Parker and Walker creek systems supported the
 west-side springs of the Rush Craek bottomlands at a lavel that was of direct
benefit to trout. Restoration of these same elemants of the Parker and Walker
systems will restore similar flows to the springs.

» While any increase in spring flow provides at least an indirsct benefit to tha Rush
Creak flshery (by helping to stabllize stream temperatures and by inc¢reasing
conductivity), a diract hehefit accrues when fish are able to swim from Rush Creek
into Vestal Springs. Rajuvenation of Vestal Springs to such a level should
therafore be the facus of the rajuvenation affort.

Bequired madifications to the prasent-day system. From the information

provided above it is clear that any effort to restore the essential pre-1948 slements of
the spring-techarge systern must involve rawateting the distributary channels at tha
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heads of the alluvial fans on Parker and Walker creeks. In response to an order by the
El Dorado County Superior Court, the main distributary on Parker Greek, and the rmain
distributary on Walker Creek, were rewatered late in 1891, Rewatering the other
distributaries would entail removing portions, or all, of the Parker and Walker creek
diversion apparatus. Ptesently the dams that impound the diversion pands prevent
water from reaching some of the distributaries. These dams should be remaoved, or
bypassed. Other distributaries are blocked by the spoils that were generated in

~ excavating the diversion ponds. These blockages, too, would hava to be removed. It
saams likely, though we cannot say with surety, that the diversion ponds themselves
are linad with clay to prevent percolation. To the extent that this is true, the lining
should be removed o that infiltration can be maximized,

The importance of manitoting the system ragponse. While the sping racharge-

discharge system is, by natural aystem standards, relatively simple, the intricacies of
the responses are difficult to prédlct. it is impossible to say, for example, that placing
guantity of water Q, 4 at Point X on the Parket Creek fan, plus placing quantity ot water
Qu ¢ at Paint Y on the Walkar Greek fan, will rasult In a discharge of quantity of water
Qs 4 at Vestal Springs. The springs-rejuvenation effort will naed to proceed as an
expariment in which rasponsas over time are abservad and noted, and adjustments
are made accordingly. It is therefore essential that the effort be undertaken in a
methodical order that permits the system response to monitored. Wae suggest the
following order:

1. Establish a spring monitoring network. First and foremost, a means of
monitoting the springs must bé set up In the very neat future (within the next
several wesks, if possible) so that quantitative observations can begin. We fesl
strongly that this monitoring system ghould be in place before the Water Board
lasues its arder, so that any changes that rasult from the ordar, and/or any
seasonal changes that occur through the summer and fall, can be racorded. This
data will constitute the baseline for future flow comparisons. Wa suggest that the
mohitoring system conaist of small weirs or other suitable measuring devices,
placed in rills at Vestal Springs; a somewhat jarger weir placed in the channel
“that drains the apring immediately downstream of the present-day Marzano
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operation; and é still farger walr placed in the spring-fed rill that faeds Channel 7

_in’the bottomlands of Rush Craek (see Feasibility Rsport No. 5, “Feasibility of

Rewatering Abandoned Channels in the Rush Creek Bottomiands”). We also
suggest that at lsast qualitative obsetvations be made at formalized statlons
located near the mouths of both Parker and Walker creeks, whera sclentists in the
19304 and ‘408 reported spring activity. To derlve tha most banefit fram thig effort,
all of these sites should bé monitored, and the observed fiows recorded, weekiy
to semi-weekly.

2. Rewatar one of the two stream systems. Initially, all distributary channels -

~ shouid be rewaterad on only one of the two streama (that s, ithat on Parket or

Walker Cresk). Water should be distributed amongst the channels In such a way
as to maximize water loss to the ground. Limiting the rewatering to just ohe of the
two streams will provide a basis for isolating spring response to that one stream
system, This Initial rewatering will also provide an opportunity to deriva the transit
tima of the underground flow. {Anecdotal evidence on transit time presantly

- éxists. According to employees of Marzano Sand and Gravel, oprings at the

Marrano guarry Increased markadly approximataly 6 months following the
rewataring of theé main channels on Parker and Walker creeks in 1990.)

3. Rewater the disiributaries of the second stream system. Aftet allowing
sufficient time for the springs to respond to the rewatering of the first stream
system, tha distributarieg of the second stréam should ba rewatered, and the
response of the springs recorded.

4. Manipulate flow on the fans to maximize water loss to the ground. Through-
out this initial rewatering stage of the springs-rejuvenation effort, every attempt
should be made to maximize water loss to the ground. ldeally, except for any
surtace flows that are considered assential to the Patker and Walker cresek
tisharies (see balow), all runoff on the two streams would be underground before
reaching Highway 885, This may require diligent trial-and-etror adjustinents to
the distribution of water on the fans.

10

1 100 ON 9G:27 AR -



M1
2

YDRSTER/SHELDON

5. Determine, and then manage for, the ideal discharge at Vestal Springs. The
precise amount of flow that issued from Vestal Springs In the 1930s and early
‘40s is not known, though there can be iitlla question that the amount was
sufficient to directly benefit trout. As outlined above, we consider 8 to 12 cfs to be
a remgonable estimate of the flows that issued from these springs over a normal
year, Even 8 cfs would fill all rills of Vestal's springs areé, and provide an
unbroken gurface-water connection to Rush Creek. As the rejuvenation effort
progresses, and data from Vestal Springs accumulates, some Ideal (and/or
minimum beneficial) flow will become evident, and the recharge system can be
managed with that flow as the goal, '

6. Redefing, fo the extent necessary, the channel that linked Vestal Springs to
Rush Crgek. While the rills at Vestal Springs remain intact, the channel that
conveyad the spring water to Rush Creek appears to have been filled over time.
(The position of the channel is stilt evident, but channel depth has decreased due
1o accumulation of sand and peat) As the total flow from Vastal Springs
increases, and the path and volume of flow toward Rush Crgek begomes avident,
it may be necessary to appropriately redefine thie channal.

implications for the Fisheries on Parker and Walker Croeks

We consider it highly unlikely that the springs can be restored to their pre-1948 level if
the Interim fish flows set in 1990 (4.5 cfs in winter, and 6 ¢fs In sumimer on Walker
Cresk: 6 cfs in winter, and 9 cfs in summer on Parker Cresk) remain In the streams.!
Maximizing spring flows in the bottomlands necessasily means maximizing percolation
on the Parker and Walker creek fans, thus minimizing surface flows in the lower
reaches of the distributary channels. Management of the Parker/Walker system to
provide springs in the bottomlands as well as fishenes tn the streams will reguire a

1 This assumas no imporiation of water, 1t would be possible to have both interim-level flows in the
streams, as wall as fult recharge of the west-slde springs, if water was imported to the Parker and Walker
creek fans from Leg Vining Cregk. We consider an examination of such possibiiities to be beyond the
scope of this report,

11




VORSTER/SHELDON TEL:1-510-547-6772 Jun 07,99  17:56 Ng.001 P.12

balancing on the part of the RTC or seme other appropriate body. While the full range
" of realistic management combinations will only become clear as the spring-
‘rejuvenation effort progresses, we conslder the following to be reasonable and likely
elements of future management scenarios:

* In normal, and perhaps even dry years, it will he possible to provide recharge to the
springs while stili maintaining & minimum (fall and winter) flow-of 1-2 cfs in the
“main distributary on Parker Creek, and in the main distributary on Walker Cresk.
(These are similar to the minimum flows that have characterlzed Parker and
Walker creeks during the past several drought years.)

"« With water In several distributarles on each of the fans, it may be possible to
maintain a fighery in at least the upper portions of these channiels,

. Flushing of the malin channels will oceur during peak runoff perlods in those years
when stream discharge exceeds the the ability of the fans to absorb all the flow.
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