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EXECUTI VE SUMVARY

This report evaluates the biological effects of a proposal to use
Cochiti Reservoir to reregulate irrigation water by occasionally
and tenporarily storing up to 5000 acre-feet of water during the
summer irrigation season, from June through October of each year
Cochiti Reservoir is not presently authorized for storage of
irrigation water - an authorization from Congress woul d be
necessary to inplenent the reregul ati on proposal.

Reregul ati on may i ncrease divertable water for the Mddle R o
Grande Conservancy District (MRGCD) by capturing transit water
from upstream storage not i medi ately needed for irrigation which
currently nmust be passed through Cochiti Reservoir. From an
ecol ogi cal standpoint this passage of water is beneficial as it
mai ntains the stability of the | ake and provides water for plant
and animal use in the riparian ecosystem downstream Avail able
information indicates a probabl e average savings to MRGCD of 440
acre-feet/year through this reregulation proposal, about 0.1% of
the water diverted annually by MRGCD

Data fromthe O ow gage are analyzed to define the historic
patterns of unregulated streamflow, especially flood events, in
the Cochiti Reservoir reach of the Ro Gande. These data
provide a tenplate for defining an ecologically desirable pattern
of managenent for Cochiti Reservoir. |In particular, this
analysis indicates that it is desirable to maintain stable pool

| evel s during the sumrer. Historic flow data fromthe |ower Rio
Chama show that low flows on the Rio Chama are natural, and that
winter low fl ows can be adequately suppl enmented w t hout

reregul ation of Cochiti Reservoir by careful timng of water
passages down the Rio Chama to repl ace evaporative | osses in
Cochiti's permanent pool .

An inpressive delta and associ ated wetl ands have devel oped in the
headwat ers of Cochiti Lake. Wetlands covered 199 acres in the
delta area in 1991, with 47 acres of wetland inundated by the

rai sing of the permanent pool in 1992. An additional 66 of the
remai ni ng 152 acres of wetland woul d be subject to flooding by

t he proposed reregul ati on storage. These | owest el evation
wet |l ands are the nost productive in the delta, as nobst organic
sedi nments are deposited closest to the |ake. The grow ng delta
wet | ands of Cochiti Lake are ecologically val uable due to the
scarcity of such wetlands in the arid Sout hwest.

Even the relatively small anmounts of water which would be held
under the reregul ation proposal woul d i npose significant,
negati ve inpacts upon the vegetation and wildlife of the
reservoir area, particularly in the headwaters delta region. The
wet | and vegetation of the delta would be directly inpacted by
reregul ati on water storage during the sunmer grow ng season. The
fluctuating pool |evels associated with reregul ati on storage
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woul d al so tend to physically destabilize the channel and bars in
the delta area, leading to |l ess stable environnents for littoral
vegetation developnent. |In addition, the increases in water
utilization by MRGCD on which the proposed reregul ati on focuses
woul d further dewater biologically sensitive dowstreamreaches
of the Rl o G ande.

Thus, the proposed reregulation is ecol ogically undesirable
because of significant, direct and indirect, adverse biol ogical
inpacts - it would nove both Cochiti Reservoir and the downstream
reaches of the RRo Grande farther away fromthe desired tenpl ate
of historic natural conditions and associ ated ecol ogi cal
integrity. Avoidance of these inpacts is inpossible as the

i npacts are inherent in the core reregul ation proposal to store
irrigation water during the grow ng season. Measures to mtigate
these inpacts would still involve overall dimnishnent of
ecosystemintegrity and wldlife habitat and woul d therefore be

i neffective.

Therefore: The interagency biol ogical working group reconmends
rejection of the reregul ati on proposal.

Significant, unrealized opportunities exist wthin the current

aut hori zation to greatly enhance managenent for fish, wldlife,

and recreation at Cochiti Reservoir and still neet the primry

fl ood and sedi ment control purposes of the dam The interagency

bi ol ogi cal working group envisions a "desired future condition"

for Cochiti Reservoir as a diverse, productive ecosystem

occupying a strategic |location on the Ro Gande flyway. W

believe that the Cochiti delta area can develop into one of the

nmost ecologically significant wetlands in New Mexico, with great

benefits for local wldlife, mgratory waterfow, severa

t hreat ened or endangered species, fisheries, and human enjoynment

of these values. Thus, regardl ess of whether the reregul ation

proposal is pursued and inplenmented, the interagency biol ogical

wor ki ng group reconmends i nplenentation of the foll ow ng

managenent neasures for Cochiti Reservoir, all of which can be

i npl emented within the current authorization:

1) avoid carryover storage;

2) mai ntain adequate flow capacity on the R o G ande bel ow
Cochiti Damto avoid carryover storage at Cochiti Reservoir;

3) restore vegetation that has been inpacted by prol onged water
st or age;

4) use the inproved annual operation scenario outlined in Figure
15 as a guide for operating Cochiti Reservoir;

5) all petitions for extraordi nary water hol ding operaions should
be reviewed to insure consistency with the reservoir's
aut hori zation, including fish and wildlife; and

6) develop and maintain a single interagency biological teamto
enhance the ecol ogical condition of Cochiti Lake and its
delta.



| NTRODUCTI ON

This report evaluates the biological effects of a proposed plan
to use Cochiti Reservoir to reregulate irrigation water by
occasionally and tenporarily storing up to 5000 acre-feet of

wat er during the sunmer irrigation season, from June through

Cct ober of each year. Cochiti Reservoir is not presently
authorized for storage of irrigation water - an authorization
from Congress woul d be necessary for this activity. Reregulation
may i ncrease divertable water for the Mddle Ri o G ande
Conservancy District (MRGCD) which is downstream of Cochiti Dam
(U.S. Arny Corps of Engineers 1989); transit water from upstream
storage not i medi ately needed for irrigation could be captured
at Cochiti Reservoir and held until demanded by MRGCD. Under the
present managenent of Cochiti Reservoir, once irrigation water is
rel eased fromEl Vado or Abiquiu Reservoirs it nust be passed

t hrough Cochiti Reservoir. Froma fish and wldlife standpoint
this passage of water is beneficial, providing water for plant
and animal use in the riparian ecosystem

A bi ol ogi cal assessnent teamwas fornmed froma variety of
agencies to investigate the biological effects of storing
irrigation water in the reservoir. These agencies are the U S.
Fish and Wldlife Service, Bureau of Indian Affairs, Bureau of
Recl amation, Gty of Al buquerque, Cochiti Puebl o, National Park
Service, U S. Arny Corps of Engineers, U S. Forest Service, New
Mexi co Departnent of Ganme and Fish, and a private ecol ogi cal
consultant. This interagency team net nunerous tines from 1991
to 1993, including several field trips to review conditions in
the reservoir area.

During the analysis of the proposed project, the interagency
bi ol ogi cal team devel oped a m ssion statenent to:
1. Analyze present water managenent and its relationship to
fish and wldlife resources;
2. Evaluate the biological effects of the proposed
reregul ati on of Cochiti Reservoir; and
3. Devel op managenent recomendati ons to enhance fish and
wildlife resources.

| ndi vi dual nmenbers of the team prepared draft sections of this
report, which were then coll ated and subjected to three rounds of
editing and review to achieve the final report. The interagency
team has tried to take a broad and inclusive, rather than
parochial, view of the ecological, social, and water managenent

i ssues surrounding this reregul ation proposal. However, the team
menbers share the perspective that a "bal anced" view shoul d not

al l ow further degradation of the natural resources under

consi deration, which have already been greatly conprom sed by
past and ongoi ng human activities.



LEG SLATI VE AUTHORI ZATI ON FOR OPERATI ON OF COCHI TI RESERVA R

Cochiti Damis |located on Cochiti Pueblo |Iand on the southeast
flank of the Jenmez Mountains. The damwas conpleted in 1975 and
is the only flood control reservoir for snownelt runoff

regul ation on the mainstemof the Ro Gande. Thus Cochiti
Reservoir is the key damprotecting the Mddle Rio G ande Vall ey
fromsevere flooding, in conjunction with the Rio G ande
tributary reservoirs of Abiquiu, Glisteo, and Jenez Canyon. At
t he maxi mum fl ood control pool |evel of 5474.1 feet the reservoir
woul d i nundate 9060 surface acres and have a storage capacity of
736, 000 acre-feet, including a sedinment reserve of 110,000 acre-
feet (U S. Arny Corps of Engineers 1974).

The original 1960 authorization for Cochiti Reservoir (P.L. 86-
845, presented in Appendix A) was "solely for flood control and
sedi ment control". This authorization further specifies that:
"the outflow from Cochiti Reservoir during each spring flood and
thereafter will be at the maxinumrate of flow that can be
carried at the tine in the channel of Ri o G ande through the

m ddl e vall ey without causing flooding of areas protected by

| evees or unreasonabl e damage to channel protective works...".
Congressional intent was clearly to evacuate water fromthis
reservoir as rapidly as possible and to avoid storing any water
in Cochiti unless necessary for short-termflood control for the
mddle Rio G ande valley; storage of water for other reasons was
not authorized. However, to protect downstream water rights,
P.L. 86-645 does provide for carryover storage when excess water
is in Cochiti Reservoir on July 1 and certain other conditions
are nmet, although this legislation further states that Cochiti
Reservoir "w |l be evacuated conpletely on or before March 31 of
each year" in order to have the maxi num capacity available to
handl e spring snownelt runoff. Further, this |aw provides the
Ri o G ande Conpact Commission with the authority to approve
departures fromthe authorized operation schedule for authorized
uses of the reservoir storage capacity. Neither current |aw nor
the reservoir's easenent from Cochiti Pueblo allow use of the
reservoir to store excess water for water nmanagenent or water
conservati on purposes.

In 1964, through P.L. 88-293 (see Appendi x B), the original
aut hori zation was "suppl enented to authorize, for conservation

and devel opment of fish and wildlife resources and for
recreation, approximtely 50,000 acre-feet of water for the

initial filling of a permanent pool of 1200 surface acres in
Cochiti Reservoir, and thereafter sufficient water annually to
of fset the evaporation fromsuch area..." One of the unique

characteristics of Cochiti Reservoir is this specific secondary
aut hori zation for conservati on and devel opnent of fish and
wildlife resources. Water conservation storage was not

aut horized. Overall, Cochiti Damis operated to pass inflow and
mai ntai n the permanent pool year-round. Evaporation replacenent

2



water for the permanent, wldlife/recreation pool is delivered
periodically by the Bureau of Reclamation fromthe San Juan- Chama
Project. This permanent pool originally extended about 8 mles
upstream from the dam and had about 24 mles of shoreline (U S.
Arny Corps of Engineers 1974), but sedinentation of the upper end
has reduced those nunbers by about 20 percent to 6 and 19 ml es,
respectively.

A Menorandum of Agreenent was signed March 25, 1977, between the
Nati onal Park Service and the U S. Arny Corps of Engineers. This
agreenent permts inundation of 350 acres of Bandelier National
Monunent at the maxi num fl ood- pool el evation of 5465.5 feet above
sea level. It also provided a one-tine partial paynent for trai
relocation in the Monunent.

Wi | e several proposals for hydropower additions to Cochiti Dam
have been nade over the past fifteen years, the Puebl o de Cochiti
has consistently opposed all such proposals. Current |aw (P.L.
101- 644) expressly prohibits the |icensing of any hydropower
addition to the Cochiti Dam

REVI EW OF COCHI TI RESERVAO R MANAGEMENT TO DATE

Figure 1 provides an overview of the water-holding history of
Cochiti Reservoir to date. This graph shows the tenporary
storage of significant anmounts of spring snownelt runoff in
1979, 1980, 1983, 1984, 1989, 1991, and 1992 - this is the type
of operation which was envisioned for this damas outlined in its
aut hori zing | egislation (Appendices A and B) and Fi nal
Environnental Statement (U.S. Arny Corps of Engineers 1974).

Larger amounts of snownelt runoff were also retained after July 1
in 1985, 1986, and 1987, with water held through the winters of
two of these years (Figure 1). These nmjor retention events
generally resulted fromflow rel ease restrictions inposed by
human activities and channel conditions downstream although in
1985-86 and 1987-88 excess water was al so held during the w nter
mont hs for other human reasons. Downstream channel capacity in
the RRo G ande has varied from 3000 to 8000 cubic feet per second
(cfs) in recent years, primarily due to sedi nentation of the
channel at the head of El ephant Butte Reservoir after this

reservoir filled in 1985. |Inflow peaks between 8000 cfs and
11,500 cfs occurred in 1979, 1980, 1983, and 1984 but resulted in
only small, short-term storage events of the sort the dam was

pl anned for, whereas simlar inflow peaks and spring runoff
volumes (Figures 1 and 2) in 1985, 1986, and 1987 led to | ong-
termstorage of large quantities of water at Cochiti.

Figure 1 also illustrates the increasing pressure since 1985 to
store water in Cochiti Reservoir for reasons outside of its

3
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current authorization. Wth the exception of the winter of 1978-
79, during the period 1975-1984 only tenporary, spring water
storage occurred to control snownelt runoff flooding; note how
water storage mrrored the inflowto the reservoir during this
period (Figure 1). However, since 1985 water has been held many
tinmes for a variety of reasons often unrelated to reservoir
inflow, which is readily observabl e as di scordance between infl ow
and storage and in the increased variability in reservoir

el evation |l evels for non-spring runnoff seasons observed in
recent years (Figure 1).

In general, the Rio G ande Conpact Comm ssion has approved
exceptional storage operations for Cochiti Reservoir outside the
dam's current authorization in order to conserve the maxi num
anount of total water in the Rio Gande systemfor human use, as
well as to facilitate in-channel human activities downstream of
Cochiti. Reasons for the major storage events which occurred
during the high runoff period of 1985-1988 include: a) efforts
to avoid losing the recreation pool at El ephant Butte (1985-1986)
froma "spill" of the reservoir by tranferring this pool on paper
to Cochiti Reservoir; b) an apparent generalized desire to store
as nmuch water as possible as far upstream as possible in case the
runoff next year proved to be |ess generous, with a corollary
recognition that water stored at Cochiti suffered |ess
evaporative | oss than water at El ephant Butte Reservoir; and c)
in one or nore years the extra water held through the winter at

Cochiti hel ped generate enough volunme to "spill" El ephant Butte
in the subsequent spring, which canceled interstate water debts
under the Rio G ande Conpact. In 1989 conservation storage was

pl anned (but never utilized) at Cochiti Reservoir to provide sone
fl ood control space in then-full Elephant Butte Reservoir while
retaining the volune of water vacated from El ephant Butte in
storage at Cochiti (see the resolution in the mnutes of the 1989
Ri o G ande Conpact Conmi ssion neeting which outlines this plan).
The smal l er, irregular storage events observed since 1988 at
Cochiti Reservoir have largely been due to restrictions in
reservoir releases to provide reduced downstreamflows to
facilitate human activities, such as: outflowrestricted to 100-
300 cfs for water quality testing in the Al buquerque area
(Novenber - Decenber 1989, February 1993); MRGCD repairs on the

| sl eta Diversion Dam (Novenber 1990); outflowrestricted to 300
cfs for foundation drilling exploration for the Al aneda and |-40
bridges (February 1991); outflow restricted to 292 cfs for
Bureau of Reclanation aerial survey of the Mddle R o G ande
(February-March 1992); and outflow restricted to about 1100 cfs
for construction work on the Al aneda and |-40 bridges (February-
March 1992, and January-March 1993). Note that the Corps of

Engi neers and Bureau of Reclamati on worked hard in 1991, 1992,
and 1993 to successfully evacuate the spring runoff from Cochiti
Reservoir by July 1.



"Conservation and devel opnent of fish and wildlife resources” at
Cochiti Reservoir has had a rather low profile. A "Fish and

Wl dlife Managenent Plan" was devel oped for Cochiti Lake (U.S.
Arny Corps of Engineers 1980), but this docunent has renmai ned
obscure and apparently not been inplenented. "Proposals for a
revised fish and wldlife managenent plan for Cochiti Lake" were
subsequent |y devel oped (Johnson 1987), but have not been

i npl emented. The National Park Service and U S. Arny Corps of
Engi neers have funded research on wintering bald eagles since the
|ate 1970's (cf. Johnson 1979-1992). The main wildlife
managenent activities undertaken to date have been the New Mexico
Departnent of Ganme and Fi sh programto develop a recreational
fishery through the planting of mllions of non-native fish (see
Table 8 in U S. Arny Corps of Engineers 1980). In addition the
Corps did plant a one-acre "food plot" for several years in the
Santa Fe Marsh area (see Table 9 in U S. Arny Corps of Engineers
1980) .

RI O GRANDE | NFLOW TO COCHI TI RESERVA R:
ANALYSI S OF RI VER FLOW DATA FROM THE OTOWN GAGE SI TE

Since 1895 the USGS has nmai ntained a fl ow gage just bel ow the
Oow Bridge crossing of the RRo Gande. This gage is

i mredi ately upstream of Cochiti Reservoir and thus defines the
water inputs to the reservoir. Daily nmean flow data fromthis
station, in cubic feet per second (cfs), were analyzed for the
period 1895 to m d-1990 to ascertain the "natural" patterns of
river flow - sone of these anal yses are presented bel ow.

The USGS summary of data for the Otow gage indicates that the
Ri o Grande has a watershed area of 14,300 miles® at this point.
The nmean fl ow value here is 1530 cfs, and the nmean annual runoff
volunme is 1,108,000 acre-feet/year. The nmaxi mum recorded fl ow
here was 24,400 cfs on May 23, 1920, and the m ni num fl ow was 60
cfs on July 4, 1902.

Figure 2 shows the total annual flow for each year, revealing the
tremendous variability in flow rates observed between years in
Sout hwestern streans; for exanple, conpare the years 1902-1905.
Much of this annual variability is related to the El N fio-

Sout hern Gscillation cycle which brings alternating wet and dry
climatic conditions to this region (Mdlles and Dahm 1990).
However, long-termtrends are also visible in Figure 2, such as
the period of reduced total annual flows in the 1930's, 1950's,
1960' s, and 1970's.

Figure 3 presents the conposite annual hydrograph for O ow ,

di splaying 10th, 50th (nedian), and 90th percentiles for daily
flowrate, for each day of the year. Only the tine period

t hrough 1962 was included in this analysis, as the closure of
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Abi qui u Dam on the Rio Chama upstreamin 1963 sonewhat altered
the natural flow reginme. This conposite hydrograph is dom nated
by the late-March to md-July bulge fromthe spring snow nelt
runoff, which typically peaks in md to late May. Significant
short-duration peak flows al so occur on occasion in the sumer
and in the fall, caused by convectional thunderstorns in the
summer and frontal precipitation in the fall; still, 90% of
flows are alnost entirely bel ow 2000 cfs outside the spring
runoff season. The 90th percentile is the limting tenplate used
by this commttee to establish a desirable ecol ogical pattern of
managenent for Cochiti Reservoir.

Figure 4 shows the annual, flow rate exceedence probabilites for
several tine periods at Gow. The analysis of pre and post-1963
time periods was conducted to isolate effects fromthe regul ati on
of the Rio Chama tributary by the closure of Abiquiu Damin 1963.
A 5% exceedance probability nmeans a 5% chance of exceeding the
plotted flowin any single year, which also indicates the 20-year
flood, as 5% = 1/20. Reduced probabilities of noderate to high
flows are observed after 1963, likely reflecting climatic
variability as well as regulation of the Rio Chama. The

i ncreased probability of exceeding |lower flows (<2500 cfs) after
1963 al nost certainly reflects the the effects of regul ated

rel eases from Abi quiu Reservoir, as well as the transnountain
influx of San Juan River water into the Rio G ande system after
1971.

Figure 5 displays overlapping circles for each day of the record
whi ch had out -of -bank fl ows, which were estimted as fl ows
exceedi ng 5000 cfs. This estimate of 5000 cfs as the threshold
of flood flows at G ow is based upon Lagasse (1981), as well as
use of Figure 4 which shows 5000 cfs as a 1.8-year return
interval discharge, near the 1.5-year interval discharge which is
considered to be a good estimator of bankfull discharge in many
cases (Rosgen et al 1986). It is clear that out-of-bank flooding
is largely confined to the season of snownelt runoff, with
occasional fall events in the period before 1930. Figure 6

di spl ays these sane data along with a neasure of flood nagnitude
(total flow for each flood event) to enphasize that the greatest
magni tude and | ongest duration out-of-bank flooding occurs during
the spring runoff. Separate flood "events" were defined as the
period bracketed by all days with flows over 5000 cfs which were
separated by fewer than 10 days with fl ows bel ow 5000 cfs,
including the intervening | ower flow days. Fl oods occur
infrequently in fall, and are of short duration and noderately

| ow magni tude, while floods are rare in summer and of very short
duration and very |l ow nmagnitude (Figures 5 and 6, and Table 1).

Fl ows over 5000 cfs never occur in wnter.
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Figure 5. Dates of High Flows on the Rio Grande at Otowi
Gage
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Figure 6. Date, Duration & Volume of High Flow Events,
Rio Grande at Otowi Gage, 1895-1990. An event
is defined as the period bracketed by all days
with flows >5,000 cfs which were separated by
fewer than 10 days with flows <5,000 cfs,
including the intervening lower flow days.
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Table 1: Probability of flow greater than 5000 cfs on any day in
the listed nonth at the Gowi gage on the R o G ande,

1895- 1990.

Mont h Probability Mont h Probability
January 0 July 0. 027
February 0 August 0. 001

Mar ch 0 Sept enber 0. 008

Apri | 0.100 = 10.0% Cct ober 0. 005

May 0. 340 Novenber 0

June 0. 244 Decenber 0

P =0.059 for all days in all years.

ANALYSI S OF RI O CHAMA FLOW DATA FROM THE CHAM TA GAGE SI TE

The USGS has nmaintained a flow gage on the R o Chana at Chamta,
just above the Chama's confluence with the Rio Grande, since
1912; this gage is the best neasure of Rio Chama flows for the
reach below Abiquiu Dam Daily nmean flow data fromthis station
in cubic feet per second (cfs), were analyzed for the period 1912
to md-1990 to ascertain the "natural" patterns of river flow
Sone of these anal yses are presented here as it has been
suggested that reregulation of Cochiti Reservoir could allow
enhancenent of Rio Chama |ow flows to provide ecol ogi cal benefits
for this reach of the R o Chansa.

The USGS summary of data for the Chamta gage indicates that the
Ri o Chama has a watershed area of 3144 miles® at this point.

Prior to 1971, when trans-nountain water fromthe San Juan R ver
began to be added to the Rio Chama, the nean fl ow val ue at
Chamta was 541 cfs with a nean annual runoff volune is 392, 000
acre-feet/year; after 1971 these values increased to 569 cfs and
412,200 acre-feet/year. The maxi mumrecorded fl ow here was an
estimate of 15,000 cfs on May 22, 1920, with ungaged fl oods on
Sept. 29, 1904 and COctober 4-5, 1911 probably exceedi ng 15, 000
cfs. Mnimumflows of 0 cfs have occurred in nmany years.

Agai n, tremendous variability in total annual flow rates is
observed on the Rio Chama (Figure 7), even though upstream
storage at Abiquiu, El Vado, and Heron Reservoirs and the input
of water diverted fromthe San Juan River have probably reduced
the RRo Chana's inherent variability sonewhat in recent decades.

Figure 8 presents the conposite annual hydrograph for the Rio

Chama, displaying the 10th, 50th (nedian), and 90th percentiles
for daily flowrate, for each day of the year prior to the

13



—0661

—0861

G0 = Joyoe} Buiyjoows
B yIm ‘vonewixoudde
auids 21gno Jepl1o Yy

MO| [enuuy payloows—

aber) ejwey) 1e eweyn oy ‘moj4 [enuuy [eio] */ anbi4

00000t

00000¢

00000E

00000y

000008

000009

000004

(1984 a10B) MO|4 [BNUUY 210 L

000008

000006

(000‘000°L)
900 +41

14



29 >oz HoO deg m:< _3. unp >m_>_ _o_< 1. an_ uep

0
000}
. 0002
anusdsad Ui %%
ajusalad yigs— % ]
g|usased yigL A -
~{ oooy

c961-Cl6l
‘aben) ejwey) 1e a1ey moj4 Ajeq ewey) ory g a.nbi4

(s10) mol4

15



closure of Abiquiu Damin 1963. As with the G ow site on the
Rio G ande, the Chamta hydrograph is dom nated by the spring
snownelt runoff frommd-March to | ate-June, which typically
peaks in May. Again, smaller magni tude, shorter-duration events
are observed due to convectional thunderstornms in the sumrer and
frontal precipitation in the fall.

Figure 9 shows the annual, flow rate exceedence probabilites for
the Chamta gage. A 5% exceedance probability means a 5% chance
of exceeding the plotted flowin any single year - this also

i ndi cates the 20-year flood, as 5% = 1/20. This analysis shows
mar kedly reduced probabilities of high peak flows after 1963,
primarily due to the regulation of the Ro Chama by a nunber of
upstream dans, especially Abiquiu Dam Still, flows exceeding
3000 cfs have occurred as recently as 1987. For the period of
record, a 2500 cfs event occurred about every other year (50%
exceedance probability). The increased probability of exceeding
|l ower flows (<1700 cfs) after 1963 al nost certainly reflects the
the effects of regulated rel eases from Abi qui u Reservoir, as well
as the transnountain influx of San Juan River water into the Rio
Chama after 1971.

Abi qui u Dam has altered human perceptions of flood hazards,

| eadi ng to encroachnent of human structures into the lower R 0O
Chama's flood plain, while the trapping of sedinent |oads behind
the dam has increased the erosive power of the stream As a
result, flows of 1500 cfs are now clained to be the threshold of
damage to human property in this reach of the Rio Chama where
historically flows of 1500 cfs or greater occurred in three out
of every four years (Figure 9).

Anal yses of historic patterns of low flow on the R o Chama reveal
that nmedian fl ows bel ow or near 100 cfs have been conmon

t hroughout nuch of the year and are typically below 100 cfs in
Decenber and January (Figure 8). Even the 10th percentile often
approaches flows of O cfs in late sunmer and early fall, likely
reflecting the conbination of typically low flows and irrigation
demands during this season. However, extrene |low flows in sumer
have becone | ess frequent in recent decades due to the
enhancenment of the Rio Chama with San Juan River water which
passes through on its way to the MRGCD and the Gty of

Al buquerque. The U. S. Fish and WIldlife Service has recommended
a mninmumflow of 70 cfs, based upon fishery studies (Hanson
1992) .

Figure 10 shows the sum (in acre-feet) of winter (Novenber-
February) water deficits below 50 and 75 cfs at the Cham ta gage;
i.e., the calcul ated value shows the total volune of water that
woul d have been required to keep the Rio Chama flow from droppi ng
bel ow 50 (or 75) cfs each day that winter. (Note: a flow of 1
cfs = 1.98 acre-feet/day.) Over the period of record 1165 acre-
feet of supplemental water is the maxi numthat woul d have been

16
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needed in any winter to keep the Rio Chana from droppi ng bel ow 50
cfs, and since the late 1950's only 200 acre-feet woul d have
sufficed. Since the md-1960's no nore than 660 acre-feet of
suppl enental water woul d have been needed in any winter to have
prevented fl ows bel ow 75 cfs.

ECOLOG CAL COMPONENTS OF COCHI TI RESERVA R

The ecol ogi cal conponents of Cochiti Reservoir are treated in
four sections: 1) energing delta and other aquatic/wetland
ecosystens; 2) vegetation; 3) wildlife; and 4) fish
comuni ties.

EMERG NG DELTA AND OTHER AQUATI C/ WETLAND ECOSYSTEMS

Cochiti Reservoir is conposed of three parts: the upper

shal l ow, delta wetland area; the deeper body of the | ake; and
the Santa Fe wetland. The upper delta area is forned by silt
deposition fromthe Ri o G ande caused by slow water at the head
of the lake. The main body of the lake is very small relative to
inflow and is characterized by deep, clear water except in
spring. The Santa Fe wetland is created by an inflow fromthe
Santa Fe River near the east side of Cochiti Dam and is

mai nt ai ned as part of the 1200-acre pernanent pool.

Aggr adation of sedinments in the river channel and adjacent

fl oodpl ain was fornmerly a natural phenonenon al ong much of the
Ri o Grande, which conbined with multiple, neandering stream
channel s and undiverted water flows to provide a variety of

wetl and environnents in the riparian zone. Mst of these native
wet | and habitats have been | ost through such human activities as:
diversion of water fromthe river channel for consunptive human
uses; human alteration of the river channel, especially through
the Bureau of Reclamation's "river maintenance program (cf.
chapters 6 and 7 in Graf 1991, USDI Bureau of Reclamation 1992);
regul ation of river flows and sedinent |oads with dans; and
degradation of the channel downstreamfromreservoirs due to
interruption of natural sedinent |oads. R ver deltas at the
heads of the major reservoirs provide one of the few remaining
opportunities to maintain such near-stream wetl|and habitats.

An i npressive delta and associ ated wetl ands (biologically
defined) are developing in the headwaters of the |ake in Wite
Rock Canyon (see Figure 11 and Photo 1). The wetlands are
formng on the sedinents deposited by the Rio Grande during and
after spring runoff, as well as on sedinents from side
tributaries such as Sanchez and Medi o Canyons. Figure 12 shows
t he devel opnent of the delta as a wedge of sedi nents being
deposited in the Bland Cafion to Frijoles Cafon reach. Figure 13
di spl ays channel cross-section data collected by the Corps in
1972, 1981, and 1991 near the nmouth of Medi o Cafion (Range 8-1),

19



Figure 11. Map of the Cochiti Lake Delta

Frijoles

1991 Corps of Engineers Survey

1 mile

Wetlands not subject to
inundation under reregulation
(86 acres)

D Wetlands subject to
inundation under reregulation
Sanchez < ()Y (66 acres)

Wetlands inundated by
Bland <\ 1992 pool adjustment
(47 acres)
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showi ng up to 50 feet of sedinent deposited by 1991. Figure 14
shows the delta as the flattened portion of the el evation versus
area curve for Cochiti Reservoir.

The delta area is characterized by a broad, generally shall ow and
often braided channel, with many nudbars and sl oughs. Although
confined by canyon walls, the river is free to wander between
them Thus the delta generally grows wi der at the |ower end,
where sedi nments are deeper. This is also where finer sedinents
and nore organic materials are deposited, and consequently where
the richest growth of vegetation occurs. Figure 11 displays the
1991 spatial distribution within Wite Rock Cafion of the delta
and its associated wetlands. Wetlands (here defined as not river
channel, i.e., bars and sloughs) are estimated to have covered
199 acres in 1991, with 47 acres of wetland i nundated by the

rai sing of the permanent pool in 1992. Note that 66 of the 152
acres of non-inundated wetland are in the | ower elevation
portions of the delta closest to the | ake, where they would be
subject to flooding by the proposed reregul ati on storage.

Due to ongoi ng sedi nent deposition, this delta and its wetl ands
wi Il continue to expand even as the | evel of the permanent pool
is raised to maintain a constant surface area. The area of the
delta is already 1/3 the size of the permanent pool, and has been
growi ng by an average of 25 acres per year. The delta has

di spl ayed an average grow h of about 1400 acre-ft/year to reach
its 1991 volunme of approximately 23,000 acre-ft, which is 21% of
the 110,000 acre-ft sedinent reserve of the reservoir. However,
if the rate of annual pool adjustnent falls behind the rate of
del ta advancenent then relatively |arge areas of delta are

i nundated in post-survey adjustnents, as occurred in 1992 (see
Figure 11).

The Rio Grande brings water, nutrients, and sedinment into the

| ake through the headwaters delta, which retains sedi nent and
traps and rel eases nutrients. The nudbars, subnerged at high
flows, trap sedinent, especially if vegetated. The presence of
vegetation increases the level of nutrients on the bars, and
anplifies the entire process of sedi nent deposition. The
headwat er delta thus buffers the flow of nutrients into the
reservoir. This ability increases with its size and vegetative
cover. The biological productivity of the delta wetland depends
on the hydrologic stability of the channel and the reservoir, and
t he amount of vegetation on the bars. Vegetation is in itself

bi ol ogi cal |y productive while also providing food and habitat for
ot her wetland and aquatic organisns. Overall, the | ow water
retention time of this flood control reservoir significantly
l[imts the biotic productivity of Cochiti Lake.

The Santa Fe wetland, where the Santa Fe Ri ver becones inpounded

behind Cochiti Dam is characterized by a braided channel,
mudbar s, sl oughs, shall ow ponds, and a gentle shoreline; sone
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wi nd shelter is provided by Cochiti Dam This area is a

m ni ature of the headwaters delta and Cochiti Reservoir,
differing primarily in scale. Thirty-five acres of the 1200-acre
per manent pool are allocated for evaporative water loss in the
Santa Fe wetland. This area is hydrologically cut off fromthe
reservoir at current permanent pool levels, but it is
occasionally inundated by high water stored in the reservoir.

Sedi nment brought in by the Santa Fe River will gradually fill the
ponds in this area, but it will remain a wetland for many years.
Nutrient levels in the ponds are high due to sewage effluent from
the Santa Fe area in the Santa Fe River.

VEGETATI ON

The National Park Service and U S. Arny Corps of Engi neers
sponsored research on the "Plant Ecol ogy of (the) Shoreline Zone
of Rlo Grande-Cochiti Lake" (Potter 1981). Potter mapped the
vegetation of the upper reaches of the reservoir from 1: 14, 400
air photos taken 8/7/80, field checked the mappi ng, and then
field reviewed the effects of the 1979 water storage and the
overal | vegetation ecology of this area. Potter mapped and

t abul ated seven "shoreline types" in this area, nanely bars and
bare areas, sparse juniper-shrub, nedium density juni per-shrub
dense juni per shrub, shrub-grass, juniper-cottonwod, and

j uni per - cot t onwood- ( ponder osa) pi ne. Potter provides detailed
species lists of the gram noids, forbs, shrubs, and vines found
in each of these shoreline types above and bel ow the 1979 fl ood

| evel. For exanple, in the "bars and bare areas" type Potter
lists 41 forbs, 18 gram noids (including Carex spp., Distichlis
stricta, Echinochloa crusgalli, Juncus interior, Phragmtes

comuni s, and Typha latifolia), 1 vine, and 10 tree or shrub
species (including Salix spp., Populus angustifolia, and Tamari x
pent andr a) .

To categorize the value and usage of the headwater's habitat for
waterfow , plants fromthe headwaters wetland area were coll ected
during the biological teamfield trip of Septenber 20, 1991, and
identified (Table 2). Dom nant plant types were classified based
on their food value to waterfow, and by the type of habitat

i ndi cator they may be according to the National Range of
Indicators (NRI). The NRI is an index used to assess plant
community types (Reed 1988); it estimates probabilities of a
species occurring in wetland versus nonwetl and habitats across
the entire distribution of that species.

The wetl ands at the head of Cochiti Lake provide a variety of

val uabl e plants and habitat types for many species of wildlife.
For exanple, ducks and other waterfow wll utilize a nunber of
different plant species that may be typical of wet or noist areas
for food such as barnyard grasses (Echi nocloa spp.), but wll

al so use sone plants that may occur in upland areas for cover and
nesting such as amarant hus (Amarant hus spp.). Wile sone wetl and
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pl ant species can occupy a wi de range of habitats, other species
are limted to nore nmesic environnments and are rarely found in
areas wthout readily avail able water.

Table 2. Plants collected in the wetland at the headwaters of Cochiti
Lake, Septenber 20, 1991.

Dom nant Pl ant Types

Scientific Nane Common Nane I ndi cat or Food Val ue

Echi nocl oa col ona Jungle rice FACW Excel I ent

Echi nocl oa crusgal l i Bar nyard grass FACW Excel | ent

Cyperus ari status Awned fl at sedge oBL? Good to excell ent

Bi dens cer nua Noddi ng beggar-ti cks oBL Sli ght

Bi dens frondosa Devil's beggar-ticks FACW Sli ght

El eochari s spp. Spi ker ush Most |y Fair to good
FACW

Amar ant hus pal neri Pal mer' s amar ant hus FACU® Fair to good

! National Range of Indicators (Reed 1988).
FACW - Facultative Wetland. This plant species occurs in wetlands at an
estimated probability of 67-99% but is occasionally found in nonwetl ands.

2 OBL - Onligate Wetland. This plant species occurs under natural conditions
in wetlands at an estimated probability of >99%

® FACU -Facultative Upland. This plant species usually occurs in nonwetl ands
at an estimated probability of 67-99% but is occasionally found in wetlands
at an estimated probability of 1-33%

The types, abundances, and diversity of plants found in the
Cochiti Lake delta area provide essential habitat for many
wildlife species. This vegetation is particularly valuable to
overwintering waterfow through its direct provision of energy-
rich food in the formof seeds, protective cover for resting, and
escape cover frompredators (cf. R ngleman 1991). One of the
nost locally inportant waterfow foods is barnyard grass

(Echi nocl oa spp., see Martin and Unler 1939), which is abundant
within the headwaters delta. Except when disrupted by untinely
fl oodi ng, the existing vegetation al so supports significant

i nvertebrate popul ati ons. These vegetati on-dependent arthropods
form anot her inportant trophic level in |ocal food webs,
provi di ng an energy-rich food source for many vertebrate wildlife
speci es, including waterfow.

W LDLI FE

The delta wetland and the adj acent side canyons are a favorite
| oafing area for wwntering waterfow - between 500 and 1000 have
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been observed near Medi o Cafion each of the past several w nters
(Photo 2). The delta is also a significant habitat wthin the

m gration corridor found along the Rio Grande, providing val uable
shal | ow wat er | oafing areas, an abundant food supply, and
vegetative cover. Annual aerial surveys of waterfow on "Cochiti
Lake" since the md-1980's by the New Mexico Dept. of Gane and

Fi sh (personal communication - G eg Schm dt) have counted up to
4714 waterfow in October, 15,530 in Novenber (nostly using
Cochiti as a stopover point on their southerly magration), 11,312
in Decenber, and 2785 in January (overwintering birds). These
birds and other wildlife are particularly attracted to the delta
when there is an anple supply of vegetation-associated food and
cover, as well as water.

Wth respect to threatened and endangered species, the

devel opnent of the permanent pool at Cochiti Reservoir has been
beneficial for overw ntering bald eagles, by providing inproved
food supplies in the formof fish (especially) and waterfow
(Johnson 1988-a). (bservations indicate that peregrine fal cons
al so forage for avian prey species in both the Santa Fe Marsh and
the headwaters delta in Wiite Rock Cafon. The delta area and
Santa Fe wetland may al so be used by whooping cranes during their
spring and fall mgrations through the Cochiti Lake area;
certainly the nore nunerous sandhill cranes have been observed in
bot h pl aces.

The Santa Fe wetland simlarly provides significant habitat for
waterfow and other wildlife. This area belongs to Cochiti
Puebl o, and provi des one of the best opportunities to view
wildlife in the area.

FI SH

Water | evel managenent in Cochiti Reservoir influences fish
communities in three relatively distinct areas: the Rio Chama and
Ri o Gande from Abi quiu Damto Cochiti Reservoir, Cochit

Reservoir pool, and the Rio G ande bel ow Cochiti Reservoir. The
foll ow ng discussion is organized into two parts: 1) an overvi ew
of the fish communities in the Rio Gande above and bel ow Cochi ti
Reservoir, with enphasis on the native ichthyofauna; and 2) the
recreational fishery at Cochiti Reservoir, enphasizing non-native
gane fish.

Overview of Ro Grande Fish Conmunities

Hi storically, about 26 species conprised the native fish
community of the Rio Grande between Vel arde and El ephant Butte
(Sublette et al. 1990, Bestgen and Platania 1989, Platania 1991).
The native fish species of the Rio G ande evol ved under flow
conditions that have been disrupted by the inpoundnent of river
wat er and regul ation of flows, irrigation diversions, physical

di sruption of the channel and fl oodplain through practices such
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Photo 2. Waterfowl at Cochiti Lake Delta



as dredgi ng and channelization, alteration of watershed
conditions (e.g., through | andscape-w de |ivestock grazing), and
other factors. The dynam c changes in instream habitat and the
resulting habitat diversity created by the variability of the

hi stori c hydrograph (which included recorded flows up to 24, 400
cfs at the O ow gage) have also been interrupted by regulation
of the river.

The Rio Chana and Rio Grande from Abi quiu Damto Cochiti

Reservoir were historically inhabited by 13 species, six of which
have been extirpated. O these six extirpated species, three are
listed or under listing review (Tables 3 and 4).

Hi storically, an assenbl age of four native, mainstream cyprinids
occurred in the RRo G ande: the Rio G ande bluntnose shiner, R o
G ande shiner, phantom shiner, and R o G ande silvery m nnow.
These four species occupied only the mainstemof the Ri o G ande
and large tributary habitats, such as the R o Chama (Bestgen and
Platania 1987). Al four species are in various states of

bi ol ogi cal endangernent. Three of the species have |likely been
extirpated fromthe R o G ande drai nage.

The Ri o Grande shiner, phantom shiner, and the R o G ande

bl unt nose shiner are thought to be extirpated fromthe R o G ande
of New Mexico (Bestgen and Platania 1990). Wile the Rio G ande
shiner maintains erratic but enduring populations in the Pecos
Ri ver drainage, the Rio G ande bl untnose shiner may be extinct.
Because the reach of the Rio G ande above Cochiti Reservoir has
remai ned relatively unaltered since the late 1800's, it is
suspected as a possible site for bluntnose shiner to occur
(Bestgen and Pl atania 1987). However, recent sanpling of this
reach has failed to |locate any individuals of this species
(Platania 1992).

Hi storically, the phantom shiner occurred sporadically throughout
the RRo G ande in New Mexico fromlsleta southward to the state
line. The probable date of extirpation of the species is between
1939 and 1949 (Bestgen and Pl atania 1987).

The U.S. Fish and Wldlife Service propose to list the Ro Gande
silvery m nnow as an endangered species, effective March 1, 1993
(Proposed Rule, Federal Register, vol. 58, no. 38, pages 11821-
11828). This fish species historically occurred in the Rio
Grande bel ow Vel arde and the Ri o Chama bel ow Abiquiu. It now
occupi es approximately five percent of its known historic range,
occurring only in the RRo Gande from Cochiti Dam downstreamto
t he headwat ers of El ephant Butte Reservoir, New Mexico (Bestgen
and Pl atania 1991, Sublette et al 1990). Threats to the species
i nclude | oss of stream habitat due to dewatering, channelization
and regulation of river flowto provide water for irrigation;

di m ni shed water quality caused by municipal, industrial, and
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Tabl e 3.

and Rio Grande from Abi quiu Damto Cochiti Reservoir
1990, Bestgen and Pl atania 1987, Platania 1991).

Fi sh species presently and historically occurring in the R o Chama

(from Sublette et al

Fam Ty and Conmon Nane Scientific Nane St at us
Aci penseri dae

shovel nose st urgeon Scaphi r hynchus pl at or hynchus Ex
Angui | | i dae

Ameri can eel Anguilla rostrata Ex
Sal noni dae

brown trout Salno trutta I
Cypri ni dae

red shiner Cyprinella lutrensis N

commmon carp Cyprinus carpio I

speckl ed chub Macr hybopsi s aestivalis Ex

Ri o Grande chub G T a pandora N

Ri o Grande silvery m nnow Hybognat hus amar us En

Ri o Grande shi ner Not r opi s ] emezanus Ex, Nr

Ri o Grande bl unt nose shi ner Not ropi s si mus si nmus Ex, En

fat head m nnow Pi nephal es pronel as N

fl at head chub Pl at ygobio gracilis N

| ongnose dace Rhi ni cht hys cat ar act ae N
Cat ost om dae

river carpsucker Car pi odes car pi o N

whi te sucker Cat ost onus conmer soni I

Ri o Grande sucker Cat ost onus pl ebi us N

I ctal uri dae
channel catfish

Poeci l i i dae
nosqui t of i sh

Cent rar chi dae
green sunfish
| ar genout h bass

| ctal urus punct at us

Ganbusia affinis

Lepom s cyanel | us
M cr opt er us sal noi des

Key to Status:

I I ntroduced

N Native

Ex Extirpated, Native

En State Endangered, Native
Nr

Federal Notice-of-Review, Native
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Table 4. Fish species presently and historically occurring in the Rio Gande
bet ween Cochiti Dam and El ephant Butte.

| ar genout h bass

M cr opt er us sal noi des

Key to Status:

| I nt r oduced

N Nati ve

Ex Extirpated, Native
En State Endangered, Native

Nr  Federal

Not i ce- of - Revi ew, Native
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Fam Ty and Conmon Nane Scientific Nane St at us
Aci penseri dae
shovel nose st urgeon Scaphi r hynchus pl at or hynchus Ex
Angui | | i dae
Ameri can eel Anguilla rostrata Ex
Sal noni dae
brown trout Salno trutta I
Cypri ni dae
red shiner Cyprinella lutrensis N
carp Cyprinus carpio I
speckl ed chub Macr hybopsi s aestivalis Ex
Ri o Grande chub G T a pandora N
Ri o Grande silvery m nnow Hybognat hus amar us En
Ri o Grande shi ner Not r opi s ] emezanus Ex, Nr
phant om shi ner Notropi s orca Ex, En
Ri o Grande bl unt nose shi ner Not ropi s si mus si nmus Ex, En
fat head m nnow Pi nephal es pronel as N
fl at head chub Pl at ygobio gracilis N
| ongnose dace Rhi ni cht hys cat ar act ae N
Cat ost om dae
river carpsucker Car pi odes car pi o N
whi te sucker Cat ost onus conmer soni I
Ri o Grande sucker Cat ost onus pl ebi us N
I ctal uri dae
bl ack bul | head Anei urus nel as I
channel catfish I ctal urus punct at us I
Poeci | i i dae
nosqui t of i sh Ganbusia affinis I
Cent rar chi dae
green sunfish Lepom s cyanel | us I
bl uegi I | Lepom s macr ochi rus N



agricultural discharge; and conpetition of predation by
nonnative introduced fish species.

The success of MRGCD in seasonally capturing all or nost of the
available river flow for use on irrigated fields is detrinental
to many species of plants and animls (see USDI Fish and Wldlife
Service 1988, pp. 1-5, for a discussion of the biological effects
of dewatering the Texas portions of the RRo Gande). In general,
inefficiencies in the nanagenment of water in the river are better
for the silvery mnnow, as well as for many other floral and
faunal resources bel ow Cochiti Reservoir. Thus the present
situation of occasionally having to pass water past water

di version structures during rainfall events is beneficial to
riverine resources.

Recreational Fishery of Cochiti Reservoir

The fish community in Cochiti Reservoir consists primarily of

i ntroduced ganme fishes (Table 5) - mllions of fish were stocked
inthe late 1970's (see Table 8 in U S. Arny Corps of Engi neers
1980). O the gane fish species (rainbow trout, northern pike,

bl ack bul | head, channel catfish, white bass, green sunfish,
bluegill, largenouth bass, snallnmouth bass, white crappie, black
crappie and bluegill), only rainbow trout do not reproduce in the
reservoir. Spawni ng season and habitat for each of the species
found in Cochiti Reservoir are described bel ow, as excerpted from
Sublette et al (1990). However, note that the cold, snowrelt
runoff waters found in Cochiti Reservoir in late spring and early
sumrer nmay del ay spawning fromthe indicated dates for sone of
the listed species.

Sub- cat chabl e rai nbow trout (mean total |ength approxi mately
seven inches) are stocked in the winter nonths to provide a
seasonal trout fishery at Cochiti Reservoir. This species does
not reproduce in the reservoir. Rainbow trout prey primarily
upon benthic invertebrates and zoopl ankton. Larger individuals
al so consune fish

Nort hern pi ke spawn during a three to nine week period in the
early to md-spring nonths. Spawning habitat for this species
typically consists of beds of sedges and ot her aquatic plants.
Reproductive success is closely related to high spring and early
summer water |evels which bring about flooding of terrestrial or
wet | and vegetation. Hatching |arvae are closely associated with
subner ged aquatic vegetation. Zoopl ankton, insects and |arval
fish conprise the diet of young pike. dder individuals (50
mllinmeters and | arger) prey on fish.

Carp spawn during the summer nonths. Fenmales of the species

produce an abundance of eggs, which are adhesive and attach to
pl ants or debris. Carp are omivorous and consune a variety of
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Table 5. Cccurrence, spawning season and status of fish species inhabiting
Cochiti Reservoir.

Spawni ng

Fam |y and Conmon Nane Scientific Nane Season St at us
Sal noni dae

rai nbow trout Oncor hynchus nyki ss NA I
Esoci dae

northern pike Esox | uci us ESP I
Cypri ni dae

conmon carp Cyprinus carpio SuU I
Cat ost om dae

river carpsucker Carpiodes carpio SuU N

whi te sucker Cat ost onus commer soni LS/ ES I
I ctal uri dae

bl ack bul | head Anei rus nel as SuU I

channel catfish [Ictalurus punctatus SuU I
Poeci | i i dae

nmosqui t of i sh Ganbusia affinis SuU I
Per ci ct hyi dae

whi t e bass Mor one chrysops LS/ ES I
Cent rar chi dae

green sunfish Lepom s cyanel | us SuU I

bl uegi I | Lepom s macr ochi rus SuU N

| argenout h bass M cropterus sal noi des LS/ ES I

smal | mouth bass M cropterus dol om eu LS/ ES I

white crappie Ponoxi s annul ari s LS/ ES I

bl ack crappie Ponoxi s ni gr omacul at us LS/ ES I
Per ci dae

wal | eye Stizostedi on vitreum ESP I
St at us: Key to Spawni ng Season:
I I nt roduced ESP  Early Spring
N  Native SP Spring

LS/ ES Late Spring, Early Summer

SuU Sunmer
NA Not Applicable - Stocked
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foods, including plankton, invertebrates, fish eggs, plants and
organi c detritus.

Sand and gravel shoals subject to wave action are preferred
spawni ng sites for white sucker. Spawning takes place in the
|ate spring and early summer. This species is primrily

i nsectivorous, but also consunes plant material and organic
detritus while foraging on the bottom River carpsucker
broadcast eggs over silt or sand substrates fromearly spring

t hrough m d-summer. River carpsuckers feed on detritus obtained
fromthe bottom

Bl ack bul |l head spawn during the summer in shall ow water, where
the femal e constructs a shallow nest in a secluded area. Adult
bl ack bul | head are bottom feeders and prey on invertebrates,
crustaceans, fish and filanmentous al gae. The channel catfish

al so spawns in the sumer. Nests are located in protected areas
(e.g., under logs, in crevices). Feeding habits are simlar to
t hose of the black bull head.

Mosqui t ofi sh reproduce by internal fertilization. Young are born
live during the summer nonths. The species occurs in dense

popul ations in areas of thick aquatic vegetation. Mosquitofish
are carnivorous and feed upon insect |arvae, crustaceans, and

| arval fish.

The fishes in the famly Centrarchi dae and Percict hyi dae spawn in
shal | ow water and spawning is initiated when water tenperatures
reach 58-60°F. \Wite bass spawn during the late spring and early
summer, when they mgrate to specific spawni ng areas. Spawni ng
occurs in shallow water, typically al ong wave-swept shorelines.
Thi s species occurs in schools segregated by age-classes. Adults
feed primarily upon fish and zoopl ankton, especially O adocera
species. Small nouth bass spawn in the late spring and early
summer over nests excavated in shallow water, typically on grave
or sand substrate. Small nouth bass are carnivorous and feed
primarily upon insects, crayfish and other fishes. Largenouth
bass also spawn in late spring and early sunmer, simlar to
smal | nout h bass. Feeding habits are also simlar to small nouth
bass. Characteristics and timng of white and bl ack crappie
spawning are simlar to the |argenouth and smal | nout h basses.

The species is a mdwater carnivore, feeding mainly on insects,
invertebrates, and small fish. Geen sunfish spawn in late
summer over nests excavated in shallow water. Prey of adults
consists mainly of insect, with small fish being taken
occasionally. Bluegill spawn in simlar habitats in the sunmrer.
Prey of adult bluegill consists primarily of insects and

zoopl ankt on.

VWl | eye spawn in the early spring over a shallow rubble or grave
substrate on w ndswept shoals. Eggs are broadcast and nay drift
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great distances before adhering to a substrate. Survival of eggs
is higher on gravel, sand and rock substrates than on nmud or silt
substrates. Adult walleye are principally piscivorous.

The tailwaters area, below the dam is characterized by col der
nore constant tenperatures than the river above the | ake.
Scouring of the channel by clear water enmerging fromthe | ake
mai nt ai ns roughness in the river bed, which provides a substrate
for aquatic invertebrates, adding to the food base for fish. The
nutrient levels in the tailwaters are generally dependent on the
levels in the | ake, although transport phenonenon in the | ake may
affect the outflow. The channel of the tailwaters is also
characterized by sone bars, sloughs, and divisions, providing

di verse fish habitats. Bald eagles commonly fish in this area.

COCHI TI  REREGULATI ON PROPOSAL

The proposed aut horization of a 5, 000 acre-feet conservation pool
at Cochiti Reservoir would allow for the tenporary storage and
reregulation of irrigation water that had been rel eased from
upstreamreservoir storage, but is no |longer required by

downst ream users because of sporadic declines in irrigation
demand due to rainfall events. The greatest opportunities to
conserve the irrigation water in Cochiti Reservoir would be July
through m d-October in the irrigation season. The storage of the
additional water would raise the water surface elevation up to
3.8 feet above the existing 1165 acre (approxi mately

50, 000 acre-feet) conservation pool (Figures 12 and 14),

i nundati ng about 208 acres. Although the reregul ated water
captured in Cochiti Reservoir would be the first water rel eased
from storage in subsequent water calls, the duration of
reregul ati on water storage would depend upon the frequency and
intensity of downstreamrainfall events. Wthout guidelines each
wat er storage episode could |last for several days to severa
weeks.

Anot her potential use of a reregulation pool in Cochiti Reservoir
is to enhance winter low flow conditions on the | ower R o Chane.
When winter flows drop below 50 cfs the water in the river can
freeze solid, which has detrinental effects on aquatic organi sns,
notably the introduced brown trout which provide a recreational
fishery and food source for wntering bald eagles.

Note that a variety of other water managenent agenci es have
expressed desires for a reregulation pool in Cochiti Reservoir on
general grounds of "increasing managenent flexibility" for the
overall R o Grande system These clearly expressed desires,
along with the existing history of Cochiti Reservoir managenent,

f oreshadow a high probability that any authorized reregul ation
pool would be utilized for many currently unforseen purposes.
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There are legal, institutional constraints on the Cochiti
Reservoir reregul ati on concept which are not being considered for
change in this initiative, namely:

1. No instantaneous native (natural R o Grande) flows
woul d be reregulated (i.e., additional nanagenent
opportunities would only involve water released from
upstream storage for downstream water users).

2. There would be no changes in overall flood or
sedi nent control operations.

It has been verbally stated by water managenent agenci es that
this proposal, if inplenmented, could result in an annual savi ngs
of 3000-5000 acre-feet of water. However, the quantitative
informati on presented to the biological working group to date
fail to support this claimand do not indicate a significant need
for this type of irrigation reregulation in Cochiti Reservoir. A
prelimnary review of Bureau of Reclamation's daily water
accounting summaries from 1977 through August 1991 (Leut heuser
1991) found only about 9900 acre-feet of potential total
reregul ati on water savings over the 15 years of record (Table 6),
for an average potential savings of 660 acre-feet/year.

TABLE 6. Potential Savings of Water at Cochiti Reservoir under
t he Reregul ati on Proposal, 1977-1991.

Rereg at

Approx. # days Cochiti Res.

Year Month Dat es of i npact (rough # AF)
1977 8 10-12 3 2000
1980 7 17-19 3 700
1981 6 23-25 3 600
1981 7 28-31 4 2500
1989 7 22-24 3 1000
1989 8 17-19 3 1200
1989 9 3-6 4 1200
1990 9 10-11 2 700

Total = 9900

Further, the prelimnary review indicated that "(l)n reality, 1/3
[of the above-identified opportunities] probably would have been

m ssed..." (Leutheuser 1991), indicating probable average savi ngs
of only 440 acre-feet year.
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Thus the magni tude of potential reregulation water savings to the
MRGCD is extraordinarily small relative to their tota

consunption of water. For exanple, in 1990, MRGCD diverted

506, 730 acre-feet, with 162,430 acre-feet delivered to farns
(USDI Bureau of Reclamation 1991). Gven the |arger nmagnitude of
wat er | osses from other sources (including inefficient water use
by MRGCD), a probabl e average annual savings through reregul ation
of less than 0.1% of water diverted, or |ess than 0.3% of annual
MRGCD consunption, appears to be a weak justification for
changi ng the Congressi onal authorization of Cochiti Reservoir.

Bl OLOG CAL EFFECTS OF WATER STORAGE, | NCLUDI NG PROPOSED
REREGULATI ON STORACGE

Ef fects on Vegetation and Wldlife

| nundati on inmpacts upon vegetation and wildlife are closely
intertw ned, since vegetation conditions are a primary

determ nant of habitat quality for all wildlife species.

| nundation inpacts are determ ned by interactions anong such
vari abl es as the duration, frequency, seasonal timng, and
magni tude (depth) of flooding. As a general principle,
managenent of water |evels at Cochiti Reservoir should simulate
the natural (historic) pattern of riverine inundations to pronote
di verse, productive communities of plants and aninmals, as the
native biota have adapted to this particular flooding regine on
the Rio Grande over mllenia. While quantitative data on the
effects of these inundation variables upon plant and ani nal
species in Cochiti Reservoir are basically | acking, sone
observations and generalizations can be stated.

The duration of inundation is a prinmary variable determning the
i npact of flooding upon vegetation. Short duration inundation
generally has | ess inpact than | onger duration flooding. Sone
riparian zone plants need short duration springtine inundations
in order to germnate. |In addition, short duration inundations
during the growi ng season could be beneficial to sonme grow ng

pl ants and seedlings, especially in a dry year with little
precipitation. However, when grow ng seedlings and established
pl ants are deprived of oxygen and sunlight for extended peri ods
by water or sedinent, they can no | onger photosynthesize, and
senescence or other chem cal breakdown processes will comence,

|l eading to the death of the plants. |In addition, under anaerobic
fl ooded conditions many fine roots die, and thus woody plants can
actually be killed by an inability to uptake sufficient water to
meet grow ng season transpirational needs during or inmediately
after fl ooding.

Potter (1981) docunented the inpacts of the 1979 flooding in

Cochiti Reservoir upon the vegetation of the flood pool; note
that snownelt runoff was held | ess than two nonths (Figure 1).
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He found that Sporobol us cryptandrus had survived up to 36 days
of flooding while Aristida |Iongiseta and Boutel oua hirsuta had
survived up to 22 days of inundation, but "resistance to fl ooding
was not observed in other species of grasses". Potter (1981)
observed a variety of forbs growing vigorously in the flooded
zone by May 1980 (listed on p. 38). Vitis arizonica (canyon
grape) resprouted after up to 60 days of flooding. Forestiera
neonexi cana (New Mexi co olive) resprouted after inundation for up
to several weeks where not bl anketed by thick silt deposits.

Sur prisingly, ponderosa pine trees survived up to 54 days of

i nundation in 1979, reflecting decreased inpacts from col d,
oxygenat ed, snownelt runoff and perhaps ecotypic selection in
this riparian environnent for flood resistance.

bservations made in |late July 1991, after the spring snownelt
storage was evacuated, reveal ed that many cottonwood saplings and
nost willows survived the spring snowrelt storage; sonme wllows
survived as nuch as 80 straight days (April - June) of inundation
(Stuart 1991, Stuart and Cark 1991). Although all cattails were
apparently killed as far up as the nouth of Frijoles Canyon (26
days of inundation), sone bullrushes survived and many her baceous
pl ants were already beginning to recol oni ze sand bars and nud
flats throughout the flooded area. These observations indicate
that if spring snowmelt floodwaters can be evacuated by July 1
(avoi ding carryover into Novenber), the inundated areas can
retain sone of the biological "capital" that builds up through
the tine between water retention events, rather than being set
back to ground zero each tine there is a water hol ding event.
However, prolonged inundation kills all vegetation and devastates
the shoreline, where the | oss of vegetation elimnates plants as
food or cover resources for all wldlife, ranging from arthropods
to waterfow . Extended inundation may kill many of the seeds and
ot her propagul es which are stored in soils, thereby sl ow ng post-
fl ood recovery of vegetation. Prolonged storage may al so deprive
aquatic plants in the littoral zone of necessary sunlight. Even
superficial recovery fromsuch a severe | oss of vegetation takes
many years (e.g., the nulti-year inpact of the 1987-88 water
hol di ng), and successional changes would likely continue for
decades or centuries if all flooding ceased.

The shoreline of the | ake and of the headwaters delta are cl ose
to the reservoir's permanent pool |evel. Storage of even 5000
acre-ft, the maxi mum proposed reregul ati on storage, would raise
the | ake 3.8 feet and drown about 208 acres (Figures 12 and 14).
Maxi mum r eregul ati on storage would al so i nundate 43%to 57% of
the delta wetlands (Figures 11 and 14), dependi ng upon how nuch
of the wetland area (sl oughs and bars) subnerged by the 1992 pool
adj ust nent has re-energed due to subsequent aggradati on.
Reregul ati on storage would also likely reduce the shoreline
perimeters of nunerous bars by flooding them Thus the |owlying
Cochiti Lake delta is particularly subject to all types of

i nundation i npacts.
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Al t hough sone of the vegetation which grows in wet portions of
the delta is adapted to tenporary inundation, nmuch of the
vegetation growng in the delta area is conposed of annual s
growing on relatively dry bars which are not tolerant of flooding
- inundation |longer than one day would |ikely have significant

i npacts upon this vegetation. Flooding of any duration kills al
art hropods and ot her animals caught in the flood zone. Further,
even brief inundations by still |ake waters will tend to coat
vegetation with sedinents, reducing its viability and utility for
wildlife. The deposition of sedinent buries existing vegetation
and creates conditions which can inhibit the establishnent and
growt h of new vegetation. |In contrast, natural river flood
events are characterized by fast-noving water and do not
uniformy coat vegetation wth adverse sedinent | oads.

Wat erf oW depend on the existing vegetation to provide food and
cover. The value of vegetation to waterfow depends upon the
energetic resources (especially seeds) the plants can provide,
their ability to foster invertebrate popul ati ons, and the type
and quality of cover (resting and hiding) the plants may provide
(R ngl eman 1991). Ducks and geese will not utilize an area that
is devoid of vegetation and nmay abandon areas where avail abl e
plants are [imted in quantity and variety (Haukos et al. 1991).
I f long duration flooding occurs during the wi nter nonths
waterfow w |l abandon the area in search of necessary food and
cover sources. Water |evel nmanagenent al so directly influences
waterfow 's selection of habitat to use since they have varying
preferences for certain conbinations of vegetation and water
dept h.

The seasonality of inundation also nodul ates the ecol ogi cal
effects of inundation. As noted above, sone plants can tol erate
relatively | ong periods of inundation by cold, oxygen-rich water
in the spring (Stuart 1991, Stuart and O ark 1991). Evacuation
of water down to the permanent pool |evel by June 30 also allows
much of the current year's grow ng season for annuals and overal
pl ant establishnment to occur, thus leading to a rapid recovery of
at | east sonme form of vegetation in the flooded zone.

In contrast, carryover of excess water throughout the grow ng
season causes nore severe and |longer-lasting inpacts. Figures 4
and 5 show that natural flood events during the grow ng season
are infrequent and of very short duration (one to several days)
inthis reach of the RRo Grande. Unnatural inundations caused by
storage events during the growi ng season nmay danage grow ng
vegetation. \Wen these events occur during the early grow ng
season, they can damage young plants (Fischer 1984). \When

fl oodi ng events occur during the |late growi ng season, the effects
can be even greater because vegetation wll lack a chance to
recover because of deposition of sedinent |ayers or frost damage
(Fredrickson 1991). Such a "late" event would have a greater
effect on waterfow |oafing areas utilized during the ensuing
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w nter nonths due to the consequent |ack of vegetative food and
cover sources.

Water storage in the fall and winter effects the suitability of
the Cochiti Reservoir area for wildlife. Raising water |evels at
these tines of year will flood or float away many seeds, making
them unavail able to | ocal fauna, while terrestrial arthropods and
other animals are directly killed. Flooded vegetation is not
available for wildlife cover either. Even if flooded vegetation
IS re-exposed by dropping water |levels, the vegetation is
flattened and coated with sedinment, rendering it much | ess useful
for nost wildlife species. Waterfowl nay be substantially

af fected because they depend upon seeds and grains for energetic
food sources needed to sustain themduring the winter season.
Waterfowl may | eave the area in search of better |oafing areas,
and this may have an effect on the diet of the bald eagle.
However, water storage during the fall that only slightly raises
t he permanent water level (<2 feet) may result in an increase in
i nvertebrate bi omass which woul d benefit birds that feed on them
enhanci ng waterfowl usage of the delta area.

Even brief winter inundations can break or abrade the stens of
woody plants around the | ake margins through novenents of the ice
which forns on parts of the |ake. For exanple, the four foot
rise in reservoir level conducted in January 1991 (from 5332' to
5336') noved the icepack which broke off nobst of the cottonwood
and wi |l ow regeneration at the nouth of Medio Canyon. Wnter

i nundations al so | eave an ice pack on the bars that nay take
weeks to nelt.

The i nteragency biological teamtook field trips to the delta
area in July 1991, Septenber 1991, July 1992, and Septenber 1992.
As recorded by G esen (1992), by the last trip we observed that
the |l arge bar at the Sanchez/ Medi o Cafion area was:

...covered with a large array of annual plants as well
as sone exi sting woody species and new saplings. High
wat er (spring 1992) had apparently facilitated the

di stribuiton and germ nation of various annual plants
and the grom h of existing perennials. The
participants that attended the trip on the 16th of

Sept enber 1992 observed that the sandbars had expanded
and the diversity of plants on these sandbars had
becone very robust. Sonme plants observed in various
stages of growh and fruition on the sandbar and in the
wat er were: cattails (Typhae), bullrush (Scirpus),
smart weed (Pol ygonun), barnyard grass (Echi nochl oa
crusgalli), annuals fromthe famly Asteraceae, wllows
(Salix spp.), and sone seedling cottonwoods (Popul us
wislizenil). Mst of these plants were al so observed
on the previous year's trip; however, the diversity
and size of plants were nmuch | arger this year.
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Avoi dance of extended duration inundation and grow ng season

fl oodi ng the past several years is permtting native vegetation
succession to increase the diversity and productivity of the
Cochiti Lake delta.

Littl e docunmentati on exists of flood magnitude (depth) inpacts
upon Cochiti Reservoir. Magnitude inpacts may be | ess inportant
than duration inpacts, and these two variables are typically

conf ounded. However, Potter (1981) reported nortality of
ponderosa pine trees as a function of duration and depth of

i nundation in 1979, finding that trees flooded to nore than about
60% of their height died regardless of |ength of inundation.

The depth of water storage strongly affects the spati al

di stribution of sedinment deposition, with heavy sedi nent | oads
deposited wherever the river first runs into slack water.
Sedinmentation kills plants and directly alters particular sites
t hrough burial, with significant and |long-lasting effects on

pl ant re-establishnent through changes in such |ocal soi
properties as texture and nutrient status (Potter 1981).

Sedi nentati on adds to cunul ative strain on plants, too, as they
must recol oni ze, or sprout or grow through annual sedinents.
This is nost severe upstream at runoff peak flows, and therefore
vegetation is richer at the |owest |evels of the delta, where
reregul ati on woul d have effects.

Careful consideration of the Cochiti Reservoir situation dispels
any initial inpressions that the proposed reregul ati on storage of
irrigation water is too small in magnitude to have significant

bi ol ogi cal effects. The proposal to allow up to 5000 acre-ft of
storage translates into a 3.8 foot rise in the reservoir |evel,
whi ch woul d i nundate over 200 acres of the delta, including at

| east 43% of its wetlands (Figures 11 and 14). Wile the
specific biological effects of reregulation would al so depend
upon the duration, seasonality, and frequency of water storage,
significant inpacts upon |owlying vegetati on and dependent
wildlife would occur.

Per manent pool surface el evations already fluctuate up to
approximately one foot on a daily basis sinply fromthe
difficulties inherent in trying to precisely match reservoir
inflow and outflow, as inflowis always varying to a greater or
| esser degree. This unavoi dable operational fluctuation in
reservoir |levels adds to to the cunul ative effects of proposed
reregul ati on storage by increasing the total range of variability
in water |evels which would occur. Thus the cal cul ated val ue of
43% certainly underestimates the percentage of the |ake's delta
and its wetlands which could be directly affected by

reregul ation.

Hi gher water |levels would also result in increased disturbance of
wildlife species by humans due to easier boat access to areas
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that receive little human visitation when the reservoir is at

per manent pool levels. WIdlife which could be negatively
affected by increased human di sturbance in the upper reaches of
Cochiti Reservoir include waterfow , shorebirds, and a variety of
raptors. Bald eagles (Haliaeetus |eucocephal us) woul d be
particularly susceptible to elevated levels of human intrusion
into their wintering habitat. Increased human di sturbance coul d
al so reduce the potential of Cochiti Lake as a nesting area for
sout hern bal d eagl es.

Data are |acking to separate the ecol ogical effects of frequency
of inundation fromthe duration, seasonality, and magnitude

vari ables for Cochiti Reservoir. In general, nore frequent
flooding wll have greater cunulative inpacts than |ess frequent
fl oodi ng once the frequency of flooding exceeds the ecol ogi cal

tol erances of the systenmis biota. W know that spring flood

fl ows exceeding 5000 cfs occurred in this reach of the R o G ande
on average every two years (Figure 6), but that flood flows were
i nfrequent after the snownelt runoff (Figures 4 and 5). Thus,

unl ess reregul ati on storage during the grow ng season occurred at
extrenely | ow frequencies (less than once/ decade) such storage
woul d be outside the range of conditions which are native to this
locality, and would |ikely have negative inpacts on the Cochiti
Lake ecosystem

The effects of reregulation on the bald eagle are of particular
interest, as it is a federally |isted endangered species. The
Endangered Species Act of 1973, as anended, Section 4(b)(1)(A
requi res federal agencies to maintain their facilities ". . . to
protect such species [Federally protected Endangered or

Threat ened], whether by . . . protection of habitat and food
supply, or other conservation practices, wthin any area under
its jurisdiction". Furthernore, the Bald Eagle Protection Act of
1940 prohibits the nol estation or disturbance of any bald or

gol den eagl e by any person of any jurisdiction.

Degraded headwater delta wetland habitat, resulting from

i ncreased water |evel fluctuations, would have an indirect
adverse effect on bald eagles. Bald eagles utilize the area for
wi nter habitat and have been observed feeding on waterfow that
tend to congregate in the wetlands. As stated previously, they
do not feed exclusively on waterfow (Johnson 1990). However,

t he eagl es have been observed consum ng waterfow when fish
guantities and qualities are | acking (Johnson 1988-a). |If the
vegetative cover is drastically disturbed, waterfow may not be
attracted to the area, thus depriving the bald eagles of a
potential food source. Under the Endangered Species Act and the
Bal d Eagle Protection Act, this action would constitute a threat
to its habitat and food supply, thus creating a disturbance to
the species. However, if the reservoir wetlands are properly
managed the diversity and productivity of plants and ani mal s can
be mai ntained and |ikely enhanced.

43



Reregul ati on woul d al so degrade the foragi ng habitat for
peregrine fal cons, since degrading the vegetation would reduce
the prey base (other birds). Peregrine falcons are generally
known to i ke to forage in wetlands, and they have been observed
foraging in the Cochiti Reservoir area.

The southwestern willow flycatcher (Enpidomax traillii extinus),
a Category 1 candidate species, may be found in riparian areas
downstream of the dam and along the Rio G ande upstream from
Cochiti Lake and in wetland areas. Habitat for this species
includes willows an d tees adjacent to water sources. Category 1
candi dates are those species for which the U S. Fish and Wldlife
Service has substantial information to support their listing as
endangered or threatened. Devel opnent and publication of
proposed rules for these species is anticipated. On August 14,
1992, the petition to add the southwestern willow flycatcher to
the list of Endangered and Threatened WIldlife and Pl ants was
found to present substantial information indicating the requested
action may be warranted. Fluctuating water levels in the | ake
caused by the reregul ati on proposal woul d prevent establishnment
of vegetation required by the southwestern willow flycatcher

The New Mexi can junpi ng nouse (Zapus hudsonius |uteus), a
Category 2 candi date species, may occur in nesic environnments
along the Rio Grande and al ong the shoreline of the |ake.
Category 2 candi dates are those species for which the U S. Fish
and Wldlife Service has information indicating that proposing to
list is possibly appropriate, but for which substantial data on
bi ol ogi cal vulnerability or threats are not currently known to
support proposed rules. The vegetation in wet areas that is
required for the junping nouse could not develop at the upper end
of Cochiti Lake with fluctuating water |evels caused by the
reregul ati on proposal.

In sunmary, reregulation storage of irrigation waters in Cochiti
Reservoir wll certainly have negative inpacts on | owlying
wet | and vegetation, and thus degrade the habitat quality for

wat erfow and nost other wildlife species, including the bald
eagl e, peregrine falcon, southwestern willow flycatcher, and New
Mexi can j unpi ng nouse.

Effects on Fish, and the Ri o G ande Downstream

In the past, the predom nant effect of water |evel fluctuation on
the recreational fishery at Cochiti Reservoir has been to

di m ni sh the reproductive success of walleye and centrarchids

(I argenmout h bass, snall nmouth bass, white crappie, black crappie
and sunfish). The surface elevation of the pool has ususally
fluctuated during the spawni ng and post-spawning period for these
species (March through June, see Figure 1) - this resulted in
dewat eri ng of spawni ng habitat and desiccation of eggs.
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Anot her factor affecting the reproduction and recruitnment of gane
fishes in Cochiti Lake in general and the delta area in
particular is a dimnishment of littoral vegetation and cover
caused by the instability of the reservoir level. The delta
provi des good physical habitat for fish, especially where
underwat er and energent vegetation exist to provide feeding areas
and essential refuge areas where larval and juvenile fish can
escape predators. Reregulation would directly alter these
littoral environnents, as water tenperature and physical habitat
characteristics change with water depth. Any di m nishnent of the
veget ation caused by reregul ati on woul d have |l asting effects on
the quality of fish habitat and the stability of bars. Further,
the raising and I owering of the pool |evel associated with
reregul ati on storage would tend to physically destabilize the
channel and bars in the delta area, leading to | ess stable
environnents for vegetation devel opnent. However, storage of
water in the reservoir does introduce nutrients into the
reservoir by inundating terrestrial areas, where aerobic
deconposition generally is able to proceed faster than under
water. H gh water levels also tenporarily increase the anount of
aquatic habitat in the reservoir, resulting in tenporary

i ncreases in fish production.

Hi storically, the natural hydrograph of the Rio G ande consisted
of elevated di scharges associated with snowelt in the higher

el evations during the spring and early sumer (see Figure 3). A
period of low flows followed in the md to |ate sumer,
persisting until the next year's snowrelt runoff. Sunmer

t hunderstornms and fall stornms can cause short-duration increases
in discharge. Fishes likely survived |ow flow conditions by
congregating in refuge areas where depth or groundwater

mai nt ai ned suitabl e habitat.

Modi fication of flows in the Rio Grande have been cited as a
maj or factor in the decimation of the native fish community of
the RRo G ande. For exanple, a plausible description of the
process of endangernent and extirpation of the four nainstream
cyprinids was given by Bestgen and Platania (1987). The proposed
process involved the contraction of species distributions by the
1940' s through habitat nodification resulting fromwater

devel opnent. Ensuing dam construction, resulting inundation and
habitat nodification and range fragnmentati on, and subsequent

nodi fications of flows then depleted or elimnated the

popul ations occurring within the confined ranges. Channel

nmor phol ogy has been altered significantly. The broad fl oodplain
and neandering pattern of the Rl o Gande have been converted to
agricultural fields and a confined, relatively honbgenous
channel. Ongoing activities such as sedi nent renoval and channel
mai nt enance continue to reduce instream habitat diversity (cf.
USDI Bureau of Reclamation 1992).
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Ceneral ly, the present managenent of MRGCD wat er bel ow Cochiti
Reservoir is detrinental to riverine fish and wildlife resources.
The al ways-present potential of dewatering the river with
irrigation diversions and the return to the river of |ower
quality water fromagricultural fields (New Mexico Water Quality
Control Comm ssion 1992) creates serious natural resource

i npacts. CGircunstances which prevent MRGCD from diverting every
drop of water are usually viewed in positive ternms by fish and

wi | dlife managers because keeping water in the RRo Gande clearly
benefits wldlife and vegetati on.

The reregul ati on proposal was |argely ainmed to address MRGCD s
concerns over those occasions when San Juan/ Chama water which

t hey request from El Vado Reservoir is not needed for

agricultural purposes by the tinme it arrives because of
subsequent rainfall events. Wen these situations arise, the
requested water is passed through the mddle valley and may
eventual ly arrive undiverted by irrigators at El ephant Butte
Reservoir. From an ecol ogi cal standpoint, these passages of
unused irrigation water are beneficial. This water supplenents
Ri o G ande channel flows (which at tinmes drop to zero during the
irrigation season) and can be especially inportant during periods
of general drought. The tenporary rise in riverine water |evels
i ncreases habitat diversity in the river channel. Shorebirds and
waterfow may utilize the increased wetted areas. Birds such as
great blue herons that prey upon fish and other aquatic organi sns
may find their prey nore vulnerable to capture. Mnmmals such as
raccoons and skunks may al so forage along the river when water is
avail able. The extra water nmay al so support snmall ponds and

pat ches of aquatic vegetation in areas above the water |evel of
unaugnented flows - such tenporary catchnents can be extrenely
val uabl e for anphi bians and reptiles, especially for reproductive
purposes. This supplenentary MRGCD water may be vital to the
conti nued exi stence of several fish species, especially the Rio
Grande silvery mnnow which currently persists only inlimted
channel reaches in which summer water flows are no | onger secure
because of human diversions (Bestgen and Platania 1991). The

i ncreased water flows could increase the diversity of habitat in
the RRo G ande that various fish species could utilize.

Cccasional flows bel ow the San Acacia diversion also water the
grow h of annual vegetation in and near the channel, which is

i nportant for concentrations of wintering waterfow (personal
communi cation, Don McCarter, New Mexico Ganme and Fish). Since
the effect of the proposed reregulation would be to further
reduce the already greatly depleted downstreamwater flows, this
action woul d al nost certainly have an adverse inpact on the
overall riverine and bosque ecosystemin the mddle valley.

O her Environnental |npacts of Water Storage

Ext ended storage of carryover and other waters above the
per manent pool |evel between 1985 and 1988 had nunerous
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addi ti onal environnmental inpacts upon the upstream | ands of
Bandel i er National Mnunent and the Santa Fe National Forest.
Drift litter (including nuch human garbage) was deposited al ong
mles of shoreline. Wves eroded the shoreline, |eaving the
terracettes typical of nmany reservoirs. A conbination of erosion
and water saturation triggered |arge scale slunping on canyon

wal l's. Large quantities of fine-textured sedi nent were deposited
in the upper reaches of the elevated reservoir, leaving a
wast el and after the water |evel dropped which plants have had
difficulty colonizing - even five years after the |last carryover
fl ood event the area around the nouth of Frijoles Creek remnains
quite barren. Many alien plant species becane established in
this disturbed area, which may be serving as a source for

i nvasi on of adjacent parklands. Re-established hiking trails
wer e damaged and total ly unavail able for human use during

i nundati on periods, and nost of these trail segnents have now
been abandoned. |nundation by Cochiti Reservoir damaged boundary
and drift fences, fostering persistent problens with trespass and
feral cattle. H gh water levels allowed increased | evels of
human access by boat into the heart of the Bandelier W] derness.
This easy, rapid, unregul ated access of nore people led to a
variety of inpacts on park resources, including harassnent of
wildlife, noise inpacts to w | derness users, and theft and
vandal i sm of cultural resources. Archeological resources were
subjected to additional inpacts fromwave action, inundation, and
sedi nentation. Sedinent burial of the floristically diverse
spring at the nouth of Frijoles Canyon apparently caused the
direct extirpation of six plant species fromthe park (Al len
1989), nanely the western cardinal flower (Lobelia cardinalis),
hel | eborine orchid (Epi pactis gigantea), water smartweed

(Pol ygonum anphi cun), silverweed (Potentilla anserina), yerba-
mansa (Anenopsis californica), and nountain water-parsnip
(Cynopterus nontanus). There was significant flood damage to
riparian (especially) as well as upland vegetation along the R o
Grande and its tributary canyon streans (Frijoles, Lumms, Al ano,
Capul in, Medio, Sanchez, and Bland); all of the woody vegetation
in this area (including old-growth ponderosa pine) was killed,

wi th some of the highest |evels of danage found in the heart of
the main bald eagle roost areas. Wtlands and sandbars normal |y
used by mgratory and overwi ntering waterfow and shorebirds
along the Rio Gande and in Cochiti Lake were drowned by water.
The tenporary storage of the small amounts of water called for in
the reregul ati on proposal would have none of these inpacts.

Ext ended storage of carryover water from 1985-1988 al so affected
Cochiti Pueblo agricultural |ands bel ow the dam as seepage from
the reservoir raised water tables enough to inpact about 500
hundred acres of tillable |land and about 300 acres of other
Puebl o | ands. Expensive mtigation neasures are now being

i npl emented to address this set of problens. Again, the proposed
reregul ati on storage woul d not cause simlar seepage inpacts.
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RECOMVENDATI ON: COCHI TI RESERVO R REREGULATI ON PROPCSAL

Any nodification to the present authorizing |egislation
shoul d permt water conservation storage only when it does not
hi nder the conservation and devel opnment of fish and wildlife
resources. It is inportant to remenber that the |egislation
aut hori zing Cochiti Reservoir prioritized flood and sedi nent
control as its main feature with fish and wildlife as the next
priority. Any subsequent |egislation affecting the reservoir
should in no way dimnish the relative priority of fish and
wildlife resources.

Recomendati on: The interagency biol ogi cal working group
recommends rejection of the reregulation
pr oposal .

It is clear that even the relatively small anmounts of water
whi ch woul d be held under the reregul ati on proposal woul d i npose
significant, negative inpacts upon the vegetation and wildlife of
the reservoir area, particularly in the headwaters delta region.
In addition, the increases in water utilization by MRGCD on which
t he proposed reregul ati on focuses would further dewater
bi ol ogically sensitive downstreamreaches of the Ri o G ande.

Thus, the proposed reregulation is ecol ogically undesirable
because of significant, direct and indirect, adverse biol ogi cal
inpacts - it would nove both Cochiti Lake and the downstream
reaches of the RRo Grande farther away fromthe desired tenpl ate
of historic natural conditions and associ ated ecol ogi cal
integrity. Avoidance of these inpacts is inpossible as the

i npacts are inherent in the core reregul ation proposal to store
irrigation water during the grow ng season. Measures to mtigate
these inmpacts would still involve overall dimnishnent of
ecosystemintegrity and wldlife habitat and woul d therefore be
i neffective.

| f the reregul ati on proposal for Cochiti Reservoir continues to
be pursued in spite of this biological reconmendation to reject
reregul ation, the interagency biol ogi cal working group considers
i npl enentation of the follow ng neasures, at a mninum to be
essential. These measures reduce or partially conpensate for

i npacts, but do not elimnate them

No carryover storage should be permtted in Cochiti
Reservoir. This is the only mtigating change fromthe current
situation which could significantly conpensate for the direct
i npacts of the proposed reregulation on the reservoir ecosystem
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Several potential nmeans to avoid carryover storage w thout
conprom sing the Rio Grande Conpact are di scussed bel ow.

The original objective of the carryover provision was to
prevent the mddle valley irrigators (essentially MRGCD) from
using nore than their historic share of the spring runoff. This
obj ective coul d be achieved wi thout carryover storage by: a)
metering and limting MRGCD diversions to the native flow of the
Rio Gande after July 1, allowi ng releases of floodwaters stored
in Cochiti to pass downstreamto El ephant Butte; or b) requiring
conpensatory rel ease of MRGCD San Juan/ Chama water after July 1
when carryover woul d otherw se occur so that the sumof the
native Rio G ande flow (not counting stored fl oodwater rel eases)
and the San Juan/ Chama water equal ed the maxi num use capacity of
MRGCD, and/or c) releasing potential carryover waters in |arge
"slugs" which would all ow nost of the water to pass undiverted
down to El ephant Butte Reservoir. The timng and volune of the
"slugs" would need to be researched and specified to determ ne
their ecol ogical effects.

Since legislative change of Cochiti Reservoir's authorizing
| egi slation woul d be necessary to inplenent the reregul ation
proposal, the carryover provision should be deleted fromthe
aut horization at the sane tine.

Rer egul ati on storage would need to be closely restricted in
magni t ude, frequency, duration, and seasonality in order to limt
t he negative inpacts to Cochiti Reservoir resources, since any
reregul ati on storage woul d have adverse inpacts. Appropriate
guidelines to limt reregulation storage do not currently exi st
and woul d need to be devel oped t hrough research conducted before
any reregul ation proposal was inplenmented. Qur current
i nteragency group has been able to provide only limted review of
the inportant ecol ogical, social, and water managenent issues
associated wth this particular reregulation proposal. A
detailed anal ysis, including sufficient time and funding to
conduct needed research, would be required to adequately eval uate
t he ecol ogical effects of, and mtigation guidelines for, water
managenent operations at Cochiti Reservoir under any proposed
change in authorization.

A nmeaningful mtigation for dewatering downstreamreaches of
the RRo Gande caused by reregulation would be to find other ways
to maintain water in the channel. The nost obvious way to
mai ntain water in the R o G ande channel would be for New Mexico
to formally recogni ze "instreamflow' as a beneficial use, and
for the State Engineer to allow for the transfer of water rights
to maintain instreamfl ow

As a corollary to the mai ntenance of instreamfl ows
downstream the beneficiaries of the reregul ati on proposal,
specifically MRGD, would need to exam ne their patterns of water
consunption and the efficiency of their operations to determ ne
means to save water which could be sold or otherw se transferred
to other entities for the provision of instreamflow for fish,
wildlife, and vegetation support.
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| nproved neasurenent and oversi ght of MRGCD wat er diversions
(as proposed above to avoid carryover storage at Cochiti
Reservoir) conplenents and supports this reconmendation. It is
no | onger appropriate to try to squeeze nore water for human use
out of the Rio Grande system at the expense of the nuch-degraded,
natural, riverine environnent until patterns of human consunption
are reviewed in detail and social and environnental tradeoffs are
made explicit.

Regar dl ess of whether the reregul ati on proposal is pursued
and i npl enmented, the interagency biol ogical working group
recommends i nplenentation of the follow ng nanagenent neasures
for Cochiti Reservoir:

1) avoid carryover storage;

2) mai ntain adequate flow capacity on the R o G ande bel ow
Cochiti Damto avoid carryover storage at Cochiti Reservoir;

3) develop and inplenent a revegetation plan to enhance the
restoration of vegetation (and thus wildlife/fish habitat)
whenever prol onged storage has destroyed or seriously
reduced the vegetation;

4) use the inproved annual operation scenario outlined in
Figure 15 as a guide for operating Cochiti Reservoir;

5) all petitions for extraordi nary water hol ding operations
shoul d be reviewed to insure consistency with the
reservoir's authorization, including fish and wildlife; and

6) develop and maintain a single interagency biological teamto
enhance the ecol ogical condition of Cochiti Lake and its
delta, which woul d:

a) assist in developing a new Fish and Wl dlife Managenent
Plan for Cochiti Reservoir

b) further evaluate the ecol ogical effects of ongoing and
potential water managenment and structural nodifications
at Cochiti Reservoir;

c) devel op a revegetation plan (see Recommendation 3); and

d) review petitions for extraordi nary water hol ding
operations (see Recommendati on 5)

These recommendati ons are devel oped in greater detail in the
follow ng section ("Recomendations: Ongoi ng Managenent of
Cochiti Reservoir Under the Existing Authorization", pp. 51-58).

For enphasis, we repeat: the interagency biol ogical working
group recomends rejection of the reregul ati on proposal .
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RECOMVENDATI ONS:  ONGO NG MANAGEMENT OF COCHI TI RESERVAO R UNDER
EXI STI NG AUTHORI ZATI ON

The | egislation authorizing Cochiti Reservoir places
"conservation and devel opnent of fish and wildlife resources
and... recreation" after flood and sedi nent control as nanagenent
priorities. Various provisions of the authorization specify
evacuation of floodwaters as rapidly as possible, and water
conservation storage is not authorized. Thus the existing
aut hori zation for Cochiti Reservoir is basically well-designed
from an ecol ogi cal perspective, with the significant exception of
the provision for holding carryover water fromJuly through
Cct ober.

However, through consideration of the Cochiti reregul ation
proposal, the interagency biol ogical working group has conme to
recogni ze that significant, unrealized opportunities exist within
the current authorization to greatly enhance managenent for fish,
wildlife, and recreation at Cochiti Reservoir and still neet the
primary flood and sedi nent control purposes of the dam W
envision a "desired future condition" for Cochiti Reservoir as a
di verse, productive ecosystem occupying a strategic |ocation on
the Rio Gande flyway. W believe that the Cochiti delta area
can develop into one of the nost ecologically significant
wet | ands in New Mexico, with great benefits for local wldlife,
mgratory waterfow , several threatened or endangered species,
fisheries, and human enjoynent of these values. Cochiti
Reservoir can becone an ecol ogi cal asset which woul d conpl enent
the mssions of the primary | and managers, rather than existing
as an environnentally detrinmental intrusion. CQutlined below are
speci fic recommendati ons which can be inplenented wthin the
current authorization to inprove the managenent of Cochiti
Reservoir from an ecol ogi cal perspecti ve.

Recommendation 1: Carryover storage should be avoided in Cochiti
Reservoir, as extended storage events cause severe ecol ogi cal
damage to the reservoir ecosystem Elinination of these extrene
carryover inpacts is the key to inproving the managenent of this
reservoir froma biological standpoint. Several potential neans
to avoi d carryover storage w thout conprom sing the Ri o G ande
Conpact are di scussed above (p. 49).

Legi sl ative change to delete the carryover provision from
the authorizing legislation for Cochiti Reservoir, while
desirable, is not strictly necessary to avoid carryover events if
the Rio Grande Conpact Comm ssion becanme conmtted to this goal,
as the Conmpact Comm ssion is authorized to give its consent to
early rel eases of carryover water. |Indeed, in several years
(1979, 1986, and 1987) the Conpact Conm ssion has all owed the
rel ease of carryover water from Cochiti Reservoir between July 1
and Novenber 1. Also, if activities in the Ro Gande channel,
such as bridgework and other construction activities, were
pl anned to avoid the spring runoff period of April through June
the "need" for carryover storage at Cochiti would be reduced.
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Reconmmendation 2: Adequate flow capacity needs to be provided through
the mddle Rio Gande valley below Cochiti Damto avoid carryover
storage at Cochiti Reservoir.

Carryover storage events in Cochiti Reservoir can |largely be
avoi ded i f adequate rel eases/downstream fl ows (about 10, 000 cfs,
as envisioned in the original authorizing |egislation for
Cochiti) can be allowed. Maintaining flow capacity in the mddle
Ri o Gande reach from Cochiti to Elephant Butte is particularly
critical, as Elephant Butte usually has storage capacity that can
buf fer the system downstream of Caball o Reservoir where channe
capacities are significantly restricted. Wile the flows in the
m ddle Rio G ande need to be restricted to the fl oodway between
the | evees, the flows do not need to be held within a specific,
human- desi gned, stabilized channel. Indeed, permtting out-of-
bank flows within the fl oodway coul d have nunerous ecol ogi cal,
econom ¢, and social benefits throughout this reach of the river
which will be exam ned in 1993 through Senator Donenici's Bosque
Initiative. Adequate flow capacity through the m ddle valley
could be insured by periodically releasing |large flows (> 10, 000
cfs) from Cochiti Dam Further channelizing the river and
excavating and clearing the floodplain of vegetation would be
extrenely detrinmental to fish and wildlife and therefore is not
recommended. It is inperative that no further human structural
intrusions be permtted within this floodway, or the ecol ogical,
soci al, and water managenent problens now found on the | ower Rio
Chama w Il be replicated, and carryover events will recur often
in Cochiti Reservoir

Recomrendati on 3: The redevel opnent of vegetation (and associ ated
wildlife/fish habitat) within the fl ood pool should be enhanced
by the planting of vegetation whenever prol onged storage has
destroyed or seriously reduced the vegetation. However, we
enphasi ze that avoi dance of flood damage to vegetation is far
preferable to any post-inundation treatnent.

The U. S. Arny Corps of Engineers and the three primary | and
managers, nanely the Santa Fe National Forest, Bandelier National
Monunment, and Cochiti Puebl o, should devel op a revegetation plan
detailing the materials and nethods to mtigate flooding inpacts
to the reservoir ecosystem By planting selected species the
devel opment of vegetation can be speeded up as well as directed
toward speci es which provide the best food and cover for fish and
wildlife, and toward species which are better able to w thstand
the tenporary inundation by spring floodwaters to which they wll
be subjected. The headwaters delta and the Santa Fe Wtland are
areas that should be planted. Sonme of the | ake shore bel ongi ng
to Cochiti Pueblo that is not suitable for grow ng human crops
m ght al so be revegetated. Potter (1981, pp. 69-71) provided a
nunber of revegetation recommendati ons, reproduced in Appendi x C,
whi ch remain rel evant and shoul d serve as the starting point for
t he devel opnent of a revegetation plan. The revegetation plan
shoul d be inplenmented with fundi ng provided by the beneficiaries
of extended water storage, which would insure that water storage
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only occurs when it is worth at |east the cost of treating its
i npacts.

The interagency working group suggests that the foll ow ng
conponents be included in the revegetation pl an:
Conponent #1: Aerially seed the entire flooded area with a
vari ety of native grasses and forbs to enhance rapid succession
to a desirable vegetation condition, and to prevent alien
agricultural weeds and tamari sk from establishing control over
the area; Conponent #2: Hand plant cottonwood, w || ow, and
ponderosa pine trees where such trees were, or now would be, the
natural dom nants (see Potter 1981), again to guide succession
and prevent the dom nance of tamarisk and Russian olive - use the
pol e planting nmethods devel oped recently by the SCS Pl ant
Materials Center; Conponent #3: Hand plant native shrubs and
plants |ike bullrush and wld grape over about 100 acres nearest
the shoreline (note that volunteers spent about 56 person-hours
to plant 1500 bullrush rootstocks in the fall of 1989 - sone of
t hese plants have apparently survived to the present); and
Conponent #4: Hand control tamari sk on about 200 acres nearest
the river to prevent it fromdom nating the vegetation of the
reservoir ecosystem (Note: tamarisk has not yet taken over the
Cochiti Reservoir riparian zone as it has along so many ot her
reaches of the Rio Grande and ot her Sout hwestern streans, but the
potential for tamarisk establishnment after each flood is great
[see Potter 1981]; tamarisk control neasures are reviewed by
Ker pex and Smth 1987.)

Recommendation 4: An inproved annual operation scenario for Cochiti

Reservoir outlined in Figure 15 should becone the standard for
operating this reservoir until a revised Fish and Wldlife
Managenment Plan is devel oped. |Inplenentation should be nonitored
and additional information collected to support refinenent of

t hese gui del i nes.

Thi s proposed operations plan is based upon the follow ng
prem ses: 1) managenent attention should focus on native biota,
especially threatened and endangered species, which is consistent
with the managenent policies of the primary | and managers (USFS,
NPS, Cochiti Pueblo); 2) water managenent should largely emnul ate
the natural (historic) patterns of riparian inundation (i.e.,
season, frequency, duration, and magnitude of flooding) as the
optimal tenplate for restoration and nai ntenance of native
vegetation and wildlife (see Figure 3).

Several features of the idealized annual operation plan
outlined in Figure 15 nerit el aboration here. Storage of spring
snowrelt runoff is kept to a mninmum by closely follow ng the
dam s aut hori zati on which specifies that: "the outflow from
Cochiti Reservoir during each spring flood and thereafter will be
at the maximumrate of flow that can be carried at the tinme in
t he channel of (sic) Rio Gande through the mddle valley w thout
causi ng fl ooding of areas protected by | evees or unreasonabl e
damage to channel protective works". Although snowrelt runoff
storage can begin after March 31, no storage actually occurs
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until inflowinto Cochiti exceeds the safe downstreamrel ease
capacity, which is currently about 7000 cfs and can be increased
further. 1In our idealized exanple storage begins on May 1. Note
t hat 6000+ cfs inflows only occur about every other year, 8000+
cfs inflows about one year in three, and 10,000+ cfs inflows |ess
t han one year out of four (Figure 6) - thus in npst years no
spring storage should be required at Cochiti Reservoir. |In our
exanpl e storage peaks on May 31, and the reservoir is evacuated
as rapidly as possible to the new permanent pool |evel by June
20. Achieving the stable permanent pool |evel as soon as
possible is inportant to: a) enhance the spawni ng success of
fish in the reservoir; b) provide the maxi m num grow ng season
for shoreline and wetl| ands vegetation, with associated benefits
to terrestrial and aquatic wildlife; and ¢c) mnimze the period
of inundation, and thus the survival, of perennial vegetation
like wllows and cottonwoods. It is vital that every effort be
made to conpletely renove all spring flood storage fromthe
reservoir before July 1 to avoid carryover storage.

After the snownelt runoff has been evacuated the reservoir
is brought to its new permanent pool level, reflecting
adjustnents for the influx of sedinent over the preceding year
and replacenent of springtinme evaporation. This annual

adj ustnent for sedinentation will result in about a one foot rise
in the permanent pool |evel each year, although the actual
adjustrment wll likely vary sonmewhat, reflecting the cal cul at ed,

actual, sedinent influx for the preceding year. Annual

adj ustnrent of the permanent pool |evel for sedinmentation wll
avoid the large, nmulti-foot junps in pool |evel (and associ ated
drowni ng of wetland vegetation) which occur when sedi nent

adj ust nents happen |l ess frequently. Post-runoff adjustnent for
sedinment is preferable to increasing the pool levels in wnter
prior to the runoff, as earlier inundation would likely stress
sone plants (e.g., bullrushes) that would ot herw se survive the
tenporary snownelt storage and sedi nentation

The | ake | evel should be allowed to gradually decline no
nore than two feet during the sumrer by deferring replacenent of
evaporative |losses until fall, where two feet is about the anount
of evaporative |loss which typically occurs during this period.
The declining pool level will facilitate the devel opnent of
better-defined channels in the braided streanfdelta region,
fostering inproved stability of the bars and their vegetation
through tinme. A declining pool level will also allow sedi nent
from sumer thundershowers to be carried past the vegetated bars
i nstead of being deposited on them This small, gradual drop in
pool |evel is not expected to inpact fish spawni ng.

One-half of this evaporative loss (up to one vertical foot)
could be replaced in |ate Cctober to i nprove waterfow habitat by
i nundati ng some dormant shoreline vegetation for the wnter,
whil e | eaving ot her areas exposed. The details of this waterfow
enhancenment guideline are the | east certain part of
Reconmendat i on 4.
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The rest of the evaporative |oss (about one vertical foot,
or 1200 acre-feet) is available to allow suppl enentati on of
winter low flow conditions on the lower Rio Chama. Note that
these Ri o Chama suppl enments could occur at any tinme throughout
the winter and woul d probably occur gradually, although for
sinplicity of presentation the idealized operation schedule in
Figure 15 shows two | owfl ow suppl enentation events in Decenber
to bring the permanent pool back up to its full level. As
described in in the Ro Chama fl ow anal ysis above and in Figure
10, the 1200 acre-feet available in Cochiti Reservoir under this
scenari o should be nore than adequate to suppl enent R o Chama | ow
flows in nobst years. For exanple, 1200 acre-feet would all ow
suppl enentation of lower Rio Chama flows from25 cfs to 50 cfs
for 24 days. |If additional supplenentation is needed it should
be possible to pass sone evaporation replacenment water for the
El ephant Butte recreation pool through the R o Chama, as about
4000 acre-feet of evaporation |oss nust be replenished annually
at El ephant Butte. Also, flows in the lower R o Chama may
recei ve sone supplenentation fromthe Gty of Al buquerque's
efforts to maintain at |east 250 cfs at the Central Bridge,
al t hough our O ow gauge analyses indicate that little
enhancenment of native flows will be needed to maintain wnter R o
Grande flows of 250 cfs.

Finally, note that relatively constant permanent pool |evels
are mai ntai ned throughout the winter, until spring runoff storage
begins. Cochiti Reservoir is currently being managed as a put-
growtake winter and spring rainbow trout fishery with enphasis
on the shoreline angler; stable wnter reservoir |evels
significantly inprove the winter trout fishery. M ninmm
reservoir surface acreage al so increases the angler opportunity
and return to creel of rainbowtrout. Additionally, maintaining
a stable pool elevation through the walleye spawn in |late
February and March inproves the reproductive success and
recrui tment of young fish into the wall eye popul ation.

Recommendation 5: All petitions for extraordi nary water hol ding
operations should be reviewed by an interagency commttee to
insure consistency with the reservoir's authorization, including
the "conservation and devel opnent of fish and wildlife

resources" of Cochiti Reservoir.

Various circunstances have occasionally (but increasingly)
led to operation of Cochiti Reservoir outside of its |egislated
aut hori zation, which is "solely for flood control and sedi nent
control™ (Appendix A) and "for conservation and devel opnent of
fish and wldlife resources and for recreation" (Appendi x B)

Wat er storage at Cochiti should occur only for authorized

pur poses, not sinply for the conveni ence of a downstream party.
Petitions for variances from authorized water hol di ng operations
need to undergo a nore formal review process which includes the
perspectives of the parties directly affected by water storage to
denonstrate that the proposed action is consistent wth the

aut hori zed purposes of the reservoir. Thus we recomend that an
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i nteragency commttee should review all such petitions for
consistency with the reservoir's authorization, including the
"conservation and devel opnent of fish and wildlife resources”.
This commttee should include representatives of the entities
whi ch have provi ded easenents for Cochiti Reservoir, including
Cochiti Puebl o, Bandelier National Mnunent, and the Santa Fe
Nat i onal Forest.

| f extraordinary water holding situations recur, every
effort should be made to protect the reservoir's ecosystens from
unnecessary damage. Once again, reservoir operations shoul d
foll ow the proposed annual operation plan (Figure 15).
Petitioners should be required to plan ahead to nesh their
desired activities with the natural rhythns of the river system -
e.g., in-channel activities in the Rio Gande bel ow Cochiti
shoul d be pl anned for seasons when flows are typically | ow (see
Figure 3). Inundations should be particularly avoided during the
grow ng season when vegetation would be nost damaged. |If
veget ati on damage occurs, the revegetation plan (see
recommendati on #3 above) should be followed. |Inundation shoul d
al so be avoided during early and md wi nter, when waterfow
depend on the vegetation for food.

| f water nust be held for sone downstream project activity,
several mtigation neasures can be taken to reduce inpacts to the
reservoir ecosystem
a) Pre-evacuate the permanent pool when water rel ease
restrictions are anticipated to elimnate or mnimze any net
rise in the pool above its authorized permanent |evel, thereby
avoi di ng i nundati on damage to plant and animal communities. This
measure was successfully enployed in Novenber 1990.
b) Segnent the water holding actions to reduce the | ength of
time of continuous inundation. For exanple, if it is necessary
to hold water for two weeks to acconplish sone | evee work bel ow
Cochiti Dam conduct the work in two, one-week segnents, allow ng
a week or two in between when the water |evel can be dropped back
to the permanent pool level to allow inundated vegetation to
recover.
c) Any restrictions in outflow from Cochiti Dam shoul d be
carefully coordinated to coincide only with periods when
downst ream project work actually occurs. For exanple, excess
storage could be evacuated fromthe reservoir at night and on
weekends if water is being held for a weekday project.

Recomendation 6: A single interagency biological team should be
devel oped and maintained to: a) assist in developing a new Fish
and Wldlife Managenent Plan for Cochiti Reservoir; b) further
eval uate the ecol ogical effects of ongoing and potential water
managenent and structural nodifications at Cochiti Reservoir; c)
devel op a revegetation plan (see Recommendation 3); and d)
review petitions for extraordinary water hol ding operations (see
Reconmendati on 5).

An interagency biological team should be assenbl ed to assi st
the Corps of Engineers in developing a new Fish and Wldlife
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Managenment Plan for Cochiti Reservoir which would help
institutionalize the recomendati ons of the biological team

This Fish and WIdlife Managenent Pl an should outline a specific
role for each agency, including the Corps, the Santa Fe Nati onal
Forest, Bandelier National Mnunent, Cochiti Pueblo, New Mexico
Gane and Fish Departnent, and the U. S. Fish and Wldlife Service.
The operations at Cochiti Reservoir should be linked to the
North Anerican Waterfowl Managenent Plan (USDI Fish and Wldlife
Service 1992), the Fish and WIldlife Coordination Act, and the
devel opi ng i nteragency watchable wldlife progranms. The

i nt eragency team shoul d explore possibilities for the
reintroduction of extirpated native species, including river
otter, mnk, and bighorn sheep. Reintroduction of the R o G ande
silvery mnnow into its historic range in Wite Rock Canyon
(Platania 1991) should also be explored, as parts of the |ake
delta and upstreamriver reaches may provide suitable habitat
(see habitat descriptions in Bestgen and Platania 1991) and could
per haps becone a refuge for this endangered species.

It is clear that careful manipulation of Cochiti Reservoir's
water levels is the key to nurturing wetland and shoreline
vegetation, pronoting productive fisheries, attracting and
supporting waterfow , pronoting recovery of endangered speci es,
and mai ntaining a generally productive ecosystem The
i nt eragency bi ol ogi cal team should neet at |east annually to
review recent observations and to further refine operations to
support "conservation and devel opnment of wildlife and fish
resources". Additional neetings, including field trips, would be
cal l ed as necessary.

This sanme i nteragency team should al so be used to devel op
the revegetation plan for Cochiti Reservoir (Recommendation 3) as
wel |l as review petitions for extraordi nary water hol ding
oper ati ons ( Recommendation 5).
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APPENDI X A: PUBLI C LAW 86- 645 JULY 14, 1960 [74 Stat. 493]
TITLE I'l --FLOOD CONTROL Sec. 201.
Rl O GRANDE BASI N

The project for inprovenent of the Ro Gande Basin is hereby authorized
substantially as reconmended by the Chief of Engineers in Senate Docunent
Nurmber ed 94, Eighty-sixth Congress, at an estimated cost of $58, 300, 000.

The approval granted above shall be subject to the follow ng conditions and
[imtations:

Cochiti Reservoir, Galisteo Reservoir, and all other reservoirs constructed
by the Corps of Engineers as a part of the Mddle Rio Gande project wll be
operated solely for flood control and sedinment control, as described bel ow

(a) the outflow from Cochiti Reservoir during each spring flood and
thereafter will be at the maximumrate of flow that can be carried at the tine in
the channel of Rio Gande through the mddle valley wthout causing flooding of
areas protected by |evees or unreasonable damage to channel protective works:
Provi ded, That whenever during the nonths of July, August, Septenber, and
Cctober, there is nore than two hundred twelve thousand acre-feet of storage
avail able for regulation of sumrer floods and the inflow to Cochiti Reservoir
(exclusive of that portion of the inflow derived from upstream fl ood-control
storage) is less than one thousand five hundred cubic feet per second, no water
will be withdrawn from storage in Cochiti Reservoir and the inflow derived from
upstream fl ood-control storage will be retained in Cochiti Reservoir.

(b) Releases of water from Galisteo Reservoir and Jenmez Canyon Reservoir
during the nmonths of July, August, Septenber, and Cctober, will be linmted to the
anounts necessary to provide adequate capacity for control of subsequent sunmer
fl oods; and such rel eases when made in these nonths, or thereafter, wll be at
the maxi mumrate practicable under the conditions at the tinme.

(c) Subject to the foregoing, the storage of water in and the rel ease of
water from all reservoirs constructed by the Corps of Engineers as part of the
Mddle Rio Gande project will be done as the interests of flood and sedi nent
control may dictate: Provided, That the Corps of Engineers will endeavor to avoid
encroachment on the upper two hundred and twelve thousand acre-feet of capacity
in Cochiti Reservoir, and all reservoirs will be evacuated conpletely on or
before March 31 of each year: And provided further, That when estimtes of
anticipated stream flow nmade by appropriate agencies of the Federal Government
i ndicate that the operation of reservoirs constructed as a part of the Mddle R o
Grande project may affect the benefits accruing to New Mexico or Col orado, under
t he provisions of the eighth unnunbered paragraph of article VI of the R o Gande
conpact, releases from such reservoirs shall be regulated to produce a flow of
ten thousand cubic feet per second at Al buquerque, or such greater or |esser rate
as may be determ ned by the Chief of Engineers at the tine to be the nmaxi mum safe
flow, whenever such operation shall be requested by the R o Gande conpact
conmi ssi oner for New Mexico or the comm ssioner for Colorado, or both, in witing
prior to commencenent of such operation.

(d) Al reservoirs of the Mddle Rio Grande project will be operated at all
in the manner described above in conformity with the Rio G ande conmpact, and no
departure from the foregoing operation schedule will be nmade except with the
advi ce and consent of the Rio Gande Conpact Conmi ssion: Provided, That whenever
the Corps of Engineers deternmines that an emergency exists affecting the safety
of mmjor structures or endangering life and shall so advise the R o Gande
Conpact Conmission in witing these rules of operation may be suspended during
the period of and to the extent required by such energency.

(e) The foregoing regul ations shall not apply to storage capacity which nmay
be allocated to permanent pools for recreation and fish and wildlife propagation:
Provi ded, That the water required to fill and maintain such pools is obtained
fromsources entirely outside the drai nage basin of the Rio G ande.

(BOLDED EMPHASES ADDED)
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APPENDI X B: PUBLI C LAW 88- 293 MARCH 26, 1964

AN ACT
To authorize the Secretary of the Interior to nake water avail able
for a permanent pool for fish and wildlife and recreation purposes
at Cochiti Reservoir from the San Juan-Chama unit of the Col orado
Ri ver storage project.

Be it enacted by the Senate and House of Representatives of the
United States of Anerica in Congress assenbled, That the proviso
to subdivision (e) of the conditions applicable to the project for
i nprovenent of the Rio Grande Basin authorized by section 203 of
the Flood Control Act of 1960 (Public Law 86-645; 74 Stat. 493),
is hereby supplenented to authorize, for conservation and
devel opment of fish and wldlife resources and for recreation,
approximately fifty thousand acre-feet of water for the initial
filling of a permanent pool of one thousand two hundred surface
acres in Cochiti Reservoir, and thereafter sufficient water
annually to offset the evaporation from such area, to be nade
avail able by the Secretary of the Interior for water diverted into
the Rio Grande Basin by the works authorized by section 8 of the
Act of June 13, 1962 (Public Law 87-483, 76 Stat. 97), subject to
the conditions specified in sections 8, 12, 13, 14, and 16 of said

Act . An appropriate share of the costs of said works shall be
reallocated to recreation and fish and wldlife, and said
al | ocati on, whi ch shal | not exceed $3, 000, 000, shal | be

nonr ei mbur sabl e and nonr et urnabl e.

Sec. 2. Nothing contained in this Act shall be construed to
i ncrease the anount heretofore authorized to be appropriated for
construction of the Colorado R ver storage project or any of its
units.

Approved March 26, 1964.

(BOLDED EMPHASES ADDED)
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APPENDI X C: REVEGETATI ON RECOMVENDATI ONS FROM POTTER (1981) .

Ext ended quote frompp. 69-71 in Potter (1981):

After a major flood which covers the Iower river terraces, nmouths of the
princi pal canyons, and the extensive delta deposits, it is recommended that an

aerial seeding programbe put into practice. It is reconmended that the above
areas be seeded by air within a few weeks after the | owering of the water
| evel . The species should be those native, or at |east presently comon, to

the area. A seed mxture should be used to be appropriate to both sandy areas
and those covered by a layer of silt.

Speci es reconmended woul d i nclude: Echi nochl oa crusgalli (barnyard grass or
wild mllet) for its |arge seeds produced and general value for waterfow and
shorebirds; Distichlis stricta (saltgrass) because it was at one tine a

dom nant of the Tower terraces, produces a soil binding rhizone system is
salt tolerant, and provides a dense sod cover; Agropyron snmthii (western
wheat gr ass) because it has proven itself capable of germ nating and grow ng on
the silt deposits, has a large seed and is a vigorous plant, has a rhizomatous
gromh form and is a good forage producer; Sporobul us cryptandrus (sand
dropseed) and Oryzopsis hynenoi des (lndian ricegrass) because they readily
beconme established on sandy soils and produce a |l arge supply of seed; and one
of the species of Polygonum e.g., P. persicaria (ladysthumb), P
pennsyl vani cum ( bi gseed smartweed), or P. punctatum (dotted snartweed) because
of their high priority as feed for ducks and songbirds and their growth on
exposed nmud flats fromwhich water | evels have recently receded (Martin, Zim
and Nel son 1951).

Several benefits to be derived fromthe above seeding would be to reduce
surface erosion; to provide for a food supply for a variety of waterfow and
shorebirds; to produce an increase in the forage of this normally high-
produci ng area; to produce a ground cover which in sone way may be
conpetitive to the increased vigor and growm h of tamarisk; and to provide a
qui ck, green cover of the barren, gray silty areas which would overcone sone
of the negative aesthetic reaction to the effects of the flooding. The

i nprovenent of the area to supply nore food and habitat for waterfow and
shorebirds may be considered in regard to the welfare of the bald eagles which
have been wintering in the area of A ano Canyon.

It has been observed in New Mexi co and al ong the Col orado River that the
growm h of cottonwood into mature formis conpetitive against the thicket

devel opnent of tamarisk. Anything to encourage the growh of cottonwood woul d
t heref ore be advant ageous.
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